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Contributions

Boost.Geometry contains contributions by:

Akira Takahashi (adaption of Boost.Fusion)

Alfredo Correa (adaption of Boost.Array)

Andrew Hundt (varray container, aka. static_vector)

Federico Ferndndez (preliminary version of R-tree spatial index)
Karsten Ahnert (patch for cross-track distance)

Mats Taraldsvik (documentation: adapting alegacy model)

Samuel Debionne (variant support for distance, assign, crosses, intersection, ...)
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Introduction

Boost.Geometry (aka Generic Geometry Library, GGL), part of collection of the Boost C++ Libraries, defines concepts, primitives
and algorithms for solving geometry problems.

Boost.Geometry contains a dimension-agnostic, coordinate-system-agnostic and scalable kernel, based on concepts, meta-functions
and tag dispatching. On top of that kernel, algorithms are built: area, length, perimeter, centroid, convex hull, intersection (clipping),
within (point in polygon), distance, envel ope (bounding box), simplify, transform, and much more. Thelibrary supportshigh precision
arithmetic numbers, such as ttmath.

Boost.Geometry contains instantiable geometry classes, but library users can also use their own. Using registration macros or traits
classes their geometries can be adapted to fulfil Boost. Geometry concepts.

Boost.Geometry might be used in al domains where geometry plays a role: mapping and GIS, game development, computer
graphics and widgets, robotics, astronomy and more. The core is designed to be as generic as possible and support those domains.
For now, the devel opment has been mostly Gl S-oriented.

Thelibrary follows existing conventions:
 conventions from boost
 conventions from the std library

« conventions and names from one of the OGC standards on geometry and, more specificly, from the OGC Simple Feature Specific-
ation

Thelibrary was first released with Boost 1.47.0 and from that point on it is officially part of the Boost C++ Libraries.

L atest stable version of the source codeisincluded in the Boost packaged releases. It can &l so be downloaded from the Boost GitHub
repository (master branch).

The library development upstream is available from the Boost.Geometry (devel op branch).

Note that the library extensions are not distributed in the official Boost releases, but only available in the Boost.Geometry (develop
branch) and that they are subject to change.

Boost.Geometry was accepted by Boost at November 28, 2009 (review report).

There is aBoost.Geometry mailing list. The mailing list and its messages are also accessible from Nabble as Boost Geometry. Also
on the Boost Developers list and on the Boost Users list Boost. Geometry is discussed.
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Compilation

Boost. Geometry isaheaders-only library. Usersonly need to include the library headersin their programsin order to be able to access
definitions and algorithms provided by the Boost.Geometry library. No linking against any binariesis required.

Boost.Geometry isonly dependant on headers-only Boost libraries. It does not introduce indirect dependencieson any binary libraries.

In order to be able to use Boost. Geometry, the only thing users need to do is to download and/or install Boost and specify location
to include directories, soi ncl ude directives of this scheme will work:

#i ncl ude <boost/...>

Supported Compilers
Boost.Geometry library has been successfully tested with the following compilers:
* MSVC (including Express Editions)
« 10.0 (MSVC 2010)
» 9.0(MSVC 2008)
+ 8.0 (MSVC 2005)
e gcc
e gcc4.7.0
e gcc4.6.2
e gcc46.l
e gcc4.6.0
e gcc45.2
e gcc4.4.0
e gcc4d.34
e gcc4.21
e gcc34.6
» clang
e clang 3.3
e clang 3.2
» darwin
e darwin4.0.1
e darwin 4.4
* intel

e intel 11.1
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* intel 11.0

* intel 10.1
 pathscale

 pathscale 4.0.8

Boost.Geometry uses Boost.Build, atext-based system for devel oping and testing software, to configure, build and execute unit tests
and example programs. The build configuration is provided as a collection of Janfi | e. v2 files.

For gcc, flag - Who- | ong- | ong can be used to surpress some warnings originating from Boost.

Includes

The most convenient headerfile including all algorithms and strategiesisgeonet ry. hpp:
#i ncl ude <boost/geonetry. hpp>

Thisisthe main header of the Boost.Geometry library and it is recommended to include thisfile.

Alternatively, it is possible to include Boost.Geometry header files separately. However, this may be inconvenient as header files
might be renamed or moved occasionaly in future.

Another often used header isgeonet ri es. hpp:

#i ncl ude <boost/geonetry/ geonetries/ geonetries. hpp>

Thisincludes definitions of all provided geometry types:
* point,

* linestring,

* polygon,

* ring,

e multi_point,

e multi_linestring,

» multi_polygon,

* box,

* segment.

Thefile geonet ri es. hpp isnot included in the geonet ry. hpp headerfile because users should be given the liberty to use their
own geometries and not the provided ones. However, for the Boost. Geometry users who want to use the provided geometriesit is
useful to include.

Advanced Includes

Userswho havetheir own geometriesand want to use algorithmsfrom Boost. Geometry might include thefiles containing registration
macro's, like:

#i ncl ude <boost/geomnetry/ geonetries/register/point. hpp>

render
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Performance

The enumeration below is not exhaustive but can contain hints to improve the performance:
 For Microsoft MSVC, set define _ SECURE_SCL=0 for preprocessor.

» For Microsoft MSVC, set define_ HAS | TERATOR DEBUGG NG=0 for preprocessor.

» Use of STLport, a popular open-source implementation of the STL, may result in significantly faster code than use of the C++
standard library provided by MSVC.

* Turn on compiler optimizations, compile in release mode.

Problems with Intellisense

Both versions of MSV C, 2005 and 2008 (including Express Editions) can hang trying to resolve symbols and give Intelli Sense sug-
gestions while typing in a bracket or angle bracket. Thisis not directly related to Boost. Geometry, but is caused by problems with
handling by thisIDE large C++ code base with intensively used templ ates, such as Boost and Boost. Geometry. If thisisinconvenient,
IntelliSense can be turned off:

“(...)disabling IntelliSense in VC++. There is a file called f eacp. dI | in <VS8I NSTALL>/ VC/ vcpackages
folder. Renaming thisfile will disable Intellisense feature”

-- Intellisense issues in Visual C++ 2005

httpo://www.renderx.com/
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Design Rationale

Suppose you need a C++ program to cal cul ate the distance between two points. You might define a struct:

struct nypoint

doubl e x, vy;

and a function, containing the algorithm:

doubl e di stance(nmypoint const& a, nypoint const& b)

{

double dx = a.x - b.x;

double dy = a.y - b.y;

return sgrt(dx * dx + dy * dy);
}

Quite simple, and it is usable, but not generic. For alibrary it hasto be designed way further. The design above can only be used for
2D points, for the struct mypoint (and no other struct), in a Cartesian coordinate system. A generic library should be able to calculate
the distance:

« for any point class or struct, not on just this mypoint type

* in more than two dimensions

« for other coordinate systems, e.g. over the earth or on a sphere

* between a point and aline or between other geometry combinations
* in higher precision than double

 avoiding the square root: often we don't want to do that because it is arelatively expensive function, and for comparing distances
it is not necessary

In this and following sections we will make the design step by step more generic.
Using Templates

The distance function can be changed into atemplate function. Thisistrivial and allows cal cul ating the distance between other point
types than just mypoint. We add two template parameters, allowing input of two different point types.

tenpl ate <typenane Pl, typenane P2>
doubl e di stance(P1 const& a, P2 const& b)

double dx = a.x - b.x;
double dy = a.y - b.y;
return std::sqrt(dx * dx + dy * dy);

Thistemplate version is dightly better, but not much.

Consider a C++ class where member variables are protected... Such a class does not allow to access x and y members directly. So,
this paragraph is short and we just move on.

httpo://www.renderx.com/
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Using Traits

We need to take ageneric approach and allow any point type asinput to the distance function. Instead of accessing x andy members,
we will add afew levels of indirection, using atraits system. The function then becomes:

tenpl ate <typenane P1l, typename P2>
doubl e di stance(Pl const& a, P2 const& b)

doubl e dx get<0>(a) - get<0>(b);
doubl e dy get<l>(a) - get<l>(b);
return std::sqrt(dx * dx + dy * dy);

This adapted distance function uses a generic get function, with dimension as a template parameter, to access the coordinates of a
point. This get forwards to the traits system, defined as following:

namespace traits

{
tenpl ate <typenanme P, int D>

struct access {};

which is then specialized for our mypoint type, implementing a static method called get :

namespace traits

{
tenpl ate <>
struct access<mypoint, 0>
{
static doubl e get(nypoint const& p)
{
return p.x;
}
b
/'l same for 1: p.y
}

Cadlingtraits::access<nypoint, 0>::get(a) now returnsusour x coordinate. Nice, isn't it? It istoo verbose for afunction
like this, used so often in the library. We can shorten the syntax by adding an extra free function:

template <int D, typenane P>
i nline doubl e get(P consté& p)

{
}

return traits::access<P, D>::get(p);

This enables us to call get <0>( a) , for any point having the traits::access specialization, as shown in the distance algorithm at the
start of this paragraph. So we wanted to enable classes with methods like x () , and they are supported aslong asthereis a specializ-
ation of the access st r uct with astatic get function returning x() for dimension 0, and similar for Land y() .

Dimension Agnosticism

Now we can calculate the distance between pointsin 2D, points of any structure or class. However, we wanted to have 3D as well.
So we haveto makeit dimension agnostic. This complicates our distance function. We can useaf or loop to walk through dimensions,
but for loops have another performance than the straightforward coordinate addition which was there originally. However, we can
make more usage of templates and make the distance algorithm as following, more complex but attractive for template fans:
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tenpl ate <typenanme P1, typenane P2, int D>
struct pythagoras

{
static double apply(P1 const& a, P2 consté& b)
{
double d = get<D-1>(a) - get<D 1>(b);
return d * d + pythagoras<Pl, P2, D-1>::apply(a, b);
}
b

tenpl ate <typenane P1, typenane P2 >
struct pythagoras<Pl, P2, 0>

{
static double apply(P1 const& P2 const&)
{
return O;
}
b

The distance function is calling that pyt hagor as structure, specifying the number of dimensions:

tenpl ate <typenane Pl, typenane P2>
doubl e di stance(Pl1 const& a, P2 consté& b)

{

BOOST_STATI C_ASSERT( ( di mensi on<P1>::val ue == di nensi on<P2>::value ));

return sqgrt(pythagoras<Pl, P2, dinension<Pl>::value>::apply(a, b));

The dimension which isreferred to is defined using another traits class:

namespace traits

{

tenpl ate <typenane P>
struct di nension {};

which has to be specialized again for the st r uct nypoi nt .

Because it only hasto publish avalue, we conveniently derive it from the Boost.MPL cl ass boost : :

namespace traits

{
tenpl ate <>
struct di nensi on<nypoint> : boost::npl::int_<2>
{h

}

Like the free get function, the library also contains a dimension meta-function.

tenpl ate <typenane P>
struct dinension : traits::dinension<P>

{1

npl::int_

Below is explained why the extra declaration is useful. Now we have agnosticism in the number of dimensions. Our more generic
distance function now accepts points of three or more dimensions. The compile-time assertion will prevent point a having two di-

mension and point b having three dimensions.

render
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Coordinate Type

We assumed double above. What if our points arein integer?

We can easily add atraits class, and we will do that. However, the distance between two integer coordinates can still be afractionized
value. Besides that, a design goal was to avoid square roots. We handle these cases below, in another paragraph. For the moment
we keep returning double, but we allow integer coordinates for our point types. To define the coordinate type, we add another traits
class, coor di nat e_t ype, which should be specialized by the library user:

namespace traits

{
tenpl ate <typenane P>
struct coordinate_type{};
/'l specialization for our nypoint
tenpl ate <>
struct coordinate_type<nypoi nt>
{
t ypedef doubl e type;
b
}

Like the access function, where we had a free get function, we add a proxy here aswell. A longer version is presented later on, the
short function would look like this:

tenpl ate <typenane P>
struct coordinate_type : traits::coordinate_type<P> {};

We now can modify our distance algorithm again. Because it still returns double, we only modify the pyt hagor as computation
class. It should return the coordinate type of itsinput. But, it has two input, possibly different, point types. They might also differ in
their coordinate types. Not that that is very likely, but we're designing a generic library and we should handle those strange cases.
We have to choose one of the coordinate types and of course we select the one with the highest precision. This is not worked out
here, it would be too long, and it is not related to geometry. We just assume that there is a meta-function sel ect _nost _preci se
selecting the best type.

So our computation class becomes:

tenmpl ate <typename P1l, typenane P2, int D>
struct pythagoras

{
typedef typenane sel ect _nost_preci se
<
t ypename coordi nate_t ype<Pl>::type,
t ypename coordi nate_t ype<P2>::type
>::type conputation_type;
static conputation_type apply(P1l const& a, P2 const& b)
{
conputation_type d = get<D 1>(a) - get<D 1>(b);
return d * d + pythagoras <Pl1, P2, D 1> ::apply(a, b);
}
s

Different Geometries

We have designed a dimension agnostic system supporting any point type of any coordinate type. There are still some tweaks but
they will be worked out later. Now we will see how we cal cul ate the distance between a point and a polygon, or between a point and

10
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aline-segment. These formulae are more complex, and the influence on design is even larger. We don’t want to add a function with
another name:

tenpl ate <typenane P, typenane S>
doubl e di stance_poi nt _segment (P const& p, S consté& s)

We want to be generic, the distance function has to be called from code not knowing the type of geometry it handles, so it has to be
named distance. We also cannot create an overload because that would be ambiguous, having the same template signature. There
are two solutions:

* tag dispatching
* SFINAE

We select tag dispatching because it fitsinto the traits system. The earlier versions (previews) of Boost.Geometry used SFINAE but
we found it had several drawbacks for such a big design, so the switch to tag dispatching was made.

With tag dispatching the distance algorithm inspects the type of geometry of the input parameters. The distance function will be
changed into this:

tenpl ate <typenane Gl, typenane &>
doubl e di stance(Gl const& gl, & consté& g2)

{
return dispatch::distance
<
typenanme tag<Gl>::type,
typename tag<@&>::type,
Gl, &
> apply(gl, 92);
}

It isreferring to the tag meta-function and forwarding the call to the apply method of a dispatch: : distance structure. The tag meta-
function is another traits class, and should be specialized for per point type, both shown here:

namespace traits

{
tenpl ate <typenane G
struct tag {};
/'l specialization
tenplate <>
struct tag<nypoint>
{
t ypedef point_tag type;
b
}

Free meta-function, like coordinate_system and get:

tenpl ate <typenane G
struct tag : traits::tag<G {};

Tags (poi nt _t ag, segnent _t ag, etc) are empty structures with the purpose to specialize adispatch struct. The dispatch struct for
distance, and its specializations, are all defined in a separate namespace and look like the following:

11
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nanespace di spatch {
tenpl ate < typenane Tagl, typenane Tag2, typenane Gl, typenane & >
struct distance

i

tenpl ate <typenane P1, typenanme P2>
struct distance < point_tag, point_tag, Pl1, P2 >

{
static double apply(P1 const& a, P2 consté& b)
{
/1 here we call pythagoras
/'l exactly like we did before
}
b

tenpl ate <typenane P, typenane S>
struct distance

<
poi nt _tag, segnent_tag, P, S
>
{
static double apply(P const& p, S const& s)
{
/1 here we refer to another function
/1 inplementing point-segnent
/1 calculations in 2 or 3
/1 dinmensions..
}
b

/'l here we m ght have nmany nore
/'l specializations
/1 for point-polygon, box-circle, etc.

} I/ nanespace

Soyes, it is possible; the distance algorithm is generic now in the sensethat it al so supports different geometry types. One drawback:
we have to define two dispatch specializations for point - segment and for segment - point separately. That will also be solved, in
the paragraph reversibility below. The example below shows where we are now: different point types, geometry types, dimensions.

point a(l,1);

poi nt b(2,2);

std::cout << distance(a,b) << std::endl

segnent s1(0,0,5, 3);

std::cout << distance(a, sl) << std::endl

rgb red(255, 0, 0)

rbc orange( 255, 128, 0);

std::cout << "color distance: " << distance(red, orange) << std::endl

Kernel Revisited

We described above that we had a traits class coor di nat e_t ype, defined in namespace traits, and defined a separate coor di n-
at e_t ype class aswell. Thiswas actually not really necessary before, because the only difference was the namespace clause. But
now that we have another geometry type, a segment in this case, it is essential. We can call the coor di nat e_t ype meta-function
for any geometry type, point, segment, polygon, etc, implemented again by tag dispatching:

12
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tenpl ate <typenane G
struct coordinate_type

{
t ypedef typenane di spatch::coordinate_type
<
typename tag<Gs: :type, G
> type type
b

Inside the dispatch namespace this meta-function is implemented twice: a generic version and one specialization for points. The
specialization for points calls the traits class. The generic version calls the point specialization, as a sort of recursive meta-function
definition:

namespace di spatch

{

/'l Version for any geonetry:
tenpl ate <typenane GeonetryTag, typename G-
struct coordinate_type

{
t ypedef typenanme point_type
<

CeonetryTag, G
>::type point_type

/1l Call specialization on point-tag
t ypedef typenane coordi nate_type < point_tag, point_type > :type type
b

/'l Specialization for point-type
tenpl ate <typenane P>
struct coordinate_type<point_tag, P>

{
t ypedef typenane

traits::coordi nate_type<P>: :type
type;

So it calls another meta-function point_type. Thisis not elaborated in here but realize that it is available for all geometry types, and
typedefs the point type which makes up the geometry, calling it type.

The same applies for the meta-function dimension and for the upcoming meta-function coordinate system.

Coordinate System

Until here we assumed a Cartesian system. But we know that the Earth is not flat. Calculating a distance between two GPS-points
with the system above would result in nonsense. So we again extend our design. We define for each point type a coordinate system
type using the traits system again. Then we make the calculation dependant on that coordinate system.

Coordinate system is similar to coordinate type, a meta-function, calling a dispatch function to have it for any geometry-type, for-
warding to its point specialization, and finally calling atraits class, defining a typedef type with a coordinate system. We don’'t show
that all here again. We only show the definition of afew coordinate systems:

13
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struct cartesian {};
t enpl at e<t ypenane DegreeOr Radi an>
struct geographic

{
I

t ypedef DegreeOrRadi an units;

So Cartesian is simple, for geographic we can also select if its coordinates are stored in degrees or in radians.

The distance function will now change: it will select the computation method for the corresponding coordinate system and then call
the dispatch struct for distance. We call the computation method specialized for coordinate systems a strategy. So the new version
of the distance function is:

tenpl ate <typenane Gl, typenane &>
doubl e di stance(Gl const& gl, & consté& g2)
{
t ypedef typenane strategy_distance
<
t ypenane coordi nate_systenxGl>: : type,
t ypenane coordi nate_systenxk@>: :type,
typenane point_type<Gl>::type,
typenane point_type<@>::type,
di mensi on<Gl>: : val ue
>::type strategy;

return dispatch::distance
<

typename tag<Gl>::type,
typename tag<@>::type,
Gl, &, strategy

> apply(gl, g2, strategy());

The strategy _distance mentioned here is a struct with specializations for different coordinate systems.

tenpl ate <typenane T1, typenane T2, typename P1l, typenane P2, int D>
struct strategy_di stance

{
I

t ypedef void type;

tenpl ate <typenanme P1l, typenane P2, int D>
struct strategy_di stance<cartesian, cartesian, Pl, P2, D>

{
I

t ypedef pythagoras<Pl, P2, D> type;

So, hereis our pyt hagor as again, now defined as a strategy. The distance dispatch function just calls its apply method.

So thisisan important step: for spherical or geographical coordinate systems, another strategy (computation method) can be imple-
mented. For spherical coordinate systems have the haversine formula. So the dispatching traits struct is specialized like this
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tenpl ate <typenane P1l, typenane P2, int D = 2>
struct strategy_di stance<spherical, spherical, Pl1, P2, D>

{
I

t ypedef haversi ne<Pl, P2> type;

/1 struct haversine with apply function
/1 is omitted here

For geography, we have some aternatives for distance calculation. There is the Andoyer method, fast and precise, and there is the
Vincenty method, slower and more precise, and there are some less precise approaches as well.

Per coordinate system, one strategy is defined as the default strategy. To be able to use another strategy as well, we modify our
design again and add an overload for the distance algorithm, taking a strategy object as a third parameter.

Thisnew overload distance function al so has the advantage that the strategy can be constructed outside the distance function. Because
it was constructed inside above, it could not have construction parameters. But for Andoyer or Vincenty, or the haversine formula,
it certainly makes sense to have a constructor taking the radius of the earth as a parameter.

So, the distance overloaded function is:

tenpl ate <typenane Gl, typenane &, typenanme S>
doubl e di stance(Gl const& gl, &2 const& g2, S consté& strategy)

{
return dispatch::distance
<
typenane tag<Gl>::type,
typenane tag<@>::type,
Gl, &, S
>:apply(gl, g2, strategy);
}

The strategy has to have a method apply taking two points as arguments (for points). It is not required that it is a static method. A
strategy might define a constructor, where a configuration value is passed and stored as a member variable. In those cases a static
method would be inconvenient. It can be implemented as a normal method (with the const qualifier).

We do not list all implementations here, Vincenty would cover half a page of mathematics, but you will understand the idea. We
can cal distance like this:

di stance(cl, c2)

wherec1 and c2 are Cartesian points, or like this:
di stance(gl, g2)

where g1 and g2 are Geographic points, calling the default strategy for Geographic points (e.g. Andoyer), and like this:
di stance(gl, g2, vincenty<Gl, &>(6275))

where a strategy is specified explicitly and constructed with aradius.

Point Concept

The five traits classes mentioned in the previous sections form together the Point Concept. Any point type for which specializations
are implemented in the traits namespace should be accepted a as valid type. So the Point Concept consists of :

» agpecidlizationfortraits::tag

15
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e aspecidizationfortraits::coordi nate_system
» aspecidizationfortraits::coordi nate_type

» agpecidizationfortraits::di mension

e aspeciaizationfortraits::access

Thelast oneisaclass, containing the method get and the (optional) method set, thefirst four are metafunctions, either defining type
or declaring avalue (conform MPL conventions).

So we now have agnosticism for the number of dimensions, agnosticism for coordinate systems; the design can handle any coordinate
type, and it can handle different geometry types. Furthermore we can specify our own strategies, the code will not compile in case
of two points with different dimensions (because of the assertion), and it will not compile for two points with different coordinate
systems (because there is no specialization). A library can check if a point type fulfills the requirements imposed by the concepts.
Thisis handled in the upcoming section Concept Checking.

Return Type

We promised that calling st d: : sqrt was hot always necessary. So we define a distance result st r uct that contains the squared
value and is convertible to a double value. This, however, only has to be done for pyt hagor as. The spherical distance functions
do not take the square root so for them it is not necessary to avoid the expensive square root call; they can just return their distance.

So the distance result struct is dependant on strategy, therefore made a member type of the strategy. The result struct looks like this:

tenpl at e<typenane T = doubl e>
struct cartesian_di stance

{
T sq;
explicit cartesian_distance(T const& v) : sq (v) {}
inline operator T() const
{
return std::sqrt(sq);
}
b

It also has operators defined to compare itself to other results without taking the square root.

Each strategy should define its return type, within the strategy class, for example:
t ypedef cartesian_di stance<T> return_type;

or:
t ypedef double return_type;

for cartesian (pythagoras) and spherical, respectively.

Again our distance function will be modified, as expected, to reflect the new return type. For the overload with a strategy it is not
complex:

tenpl ate < typename Gl, typenane &, typenane Strategy >
typename Strategy::return_type distance( Gl const& GL , & const& & , S consté& strategy)

But for the one without strategy we have to select strategy, coordinate type, etc. It would be spaciousto do it in one line so we add
a separate meta-function:
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tenpl ate <typenane Gl, typenane Q = Gl>
struct distance_result
{
typedef typenane point_type<Gl>::type P1;
typedef typenane point_type<@>::type P2;
typedef typenane strategy_distance
<
typenanme cs_tag<Pl>::type,
typename cs_tag<P2>::type,
P1, P2
> itype S

typedef typenanme S::return_type type;

and modify our distance function:

tenpl ate <typenane Gl, typenane &>
inline typenane distance_result<Gl, &>::type distance(GlL const& gl, & consté& g2)

{
}

I

Of course also the apply functions in the dispatch specializations will return a result like this. They have a strategy as a template
parameter everywhere, making the less verbose version possible.

Summary

In this design rationale, Boost.Geometry is step by step designed using tag dispatching, concepts, traits, and metaprogramming. We
used the well-known distance function to show the design.

Boost.Geometry is designed like described here, with some more techniques as automatically reversing template arguments, tag
casting, and reusing implementation classes or dispatch classes as policiesin other dispatch classes.

17
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Quick Start

This Quick Start section shows some of the features of Boost.Geometry in the form of annotated, relatively simple, code snippets.

The code below assumesthat boost / georret ry. hpp isincluded, and that namespace boost : : geonet r y isused. Boost. Geometry
is header only, so including headerfiles is enough. Thereis no linking with any library necessary.

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ point_xy. hpp>
#i ncl ude <boost/ geonetry/ geonetries/ pol ygon. hpp>

usi ng nanmespace boost::geonetry;

Cartesian

It is possible to use only a small part of the library. For example: the distance between two points is a common use case.
Boost.Geometry can calculate it from various types. Using one of its own types:

nodel : : d2:: point_xy<int> pl(1, 1), p2(2, 2);
std::cout << "Distance pl-p2 is: " << distance(pl, p2) << std::endl;

If the right headers are included and the types are bound to a coordinate system, various other types can be used as points: plain C
array's, Boost.Array's, Boost. Tuple's, Boost.Fusion imported structs, your own classes...

Registering and using a C array:

#i ncl ude <boost/geonetry/ geonetries/ adapted/ c_array. hpp>

BOOST_GEOVETRY_REQ STER _C _ARRAY_CS(cs: : cartesian)

int a[2] = {1, 1};

int b[2] = {2, 3};

doubl e d = distance(a, b);

std::cout << "Distance a-b is: " << d << std::endl;

Another often used algorithm is point-in-polygon. It isimplemented in Boost. Geometry under the namewi t hi n. We show its usage
here checking a Boost.Tuple (as a point) located within a polygon, filled with C Array point pairs.

But it isfirst necessary to register a Boost. Tuple, like the C array:

#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _tupl e. hpp>

BOOST_GEQOVETRY_REGQ STER BOOST _TUPLE CS(cs:: cartesian)

doubl e points[][2] = {{2.0, 1.3}, {4.1, 3.0}, {5.3, 2.6}, {2.9, 0.7}, {2.0, 1.3}};
nodel : : pol ygon<nodel : : d2: : poi nt _xy<doubl e> > poly;

append(poly, points);

boost : : t upl e<doubl e, doubl e> p = boost::nmake_tuple(3.7, 2.0);

std::cout << "Point p is in polygon? " << std::boolal pha << within(p, poly) << std::endl;

We can calculate the area of a polygon:

std::cout << "Area: " << area(poly) << std::endl;
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By the nature of atemplate library, it is possible to mix point types. We calculate distance again, now using a C array point and a
Boost. Tuple point:

doubl e d2 = distance(a, p);
std::cout << "Distance a-p is: " << d2 << std::endl;

The snippets listed above generate the following output:

Di stance pl-p2 is: 1.41421
Di stance a-b is: 2.23607
Point p is in polygon? true
Area: 3.015

Di stance a-p is: 2.87924

Non-Cartesian

It isalso possible to use hon-Cartesian points. For example: points on a sphere. When then an algorithm such as distanceis used the
library "inspects' that it is handling spherical points and cal cul ates the distance over the sphere, instead of applying the Pythagorean
theorem.

S Note
Boost.Geometry supports ageographical coordinate system, but that isin an extension and not released in the current
Boost release.

We approximate the Earth as a sphere and calcul ate the distance between Amsterdam and Paris:

t ypedef boost::geonetry: : nodel : : point
<
doubl e, 2, boost::geonetry::cs::spherical _equatorial <boost::geonetry::degree>
> spheri cal _point;

spheri cal _point ansterdam 4.90, 52.37);
spherical _point paris(2.35, 48.86);

doubl e const earth_radius = 3959; // miles
std::cout << "Distance in mles: " << distance(ansterdam paris) * earth_radius << std::endl;

It writes:

Distance in mles: 267.02

Adapted structs

Finally an example from atotally different domain: devel oping window-based applications, for example using QtWidgets. As soon
as Qt classes are registered in Boost.Geometry we can use them. We can, for example, check if two rectangles overlap and if so,
move the second one to another place:

QRect r1(100, 200, 15, 15);
QRect r2(110, 210, 20, 20);
if (overlaps(rl, r2))

{

}

assi gn_val ues(r2, 200, 300, 220, 320);
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More

In the reference many more examples can be found.
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Spatial Indexes

Introduction

The Boost.Geometry.Index isintended to gather data structures called spatia indexes which may be used to accel erate searching for
objects in space. In general, spatial indexes stores geometric objects representations and allows searching for objects occupying
some space or close to some point in space.

Currently, only one spatial index isimplemented - R-tree.

R-tree

R-tree is a tree data structure used for spatial searching. It was proposed by Antonin Guttman in 1984 lasan expansion of B-tree
for multi-dimensional data. It may be used to store points or volumetric datain order to perform aspatial query. This query may for
exampl e return objectsthat are inside some area or are close to some point in space 2 1t's possible to insert new objects or to remove
the ones already stored.

The R-tree structure is presented on the image below. Each R-tree's node store a box describing the space occupied by its children
nodes. At the bottom of the structure, there are leaf-nodes which contains val ues (geometric objects representations).

0 o
O = =
I L=

..aﬁ_l
: u
— :l- =

S 3
= d 3a|°

] [ =

o ! o

The R-treeisaself-balanced data structure. The key part of balancing algorithmis node splitting algorithm 34 Exchal gorithm produces
different splits so the internal structure of atree may be different for each one of them. In general, more complex algorithms analyses
elements better and produces | ess overlapping nodes. In the searching process less nodes must be traversed in order to find desired
objects. On the other hand more complex analysis takes more time. In general faster inserting will result in slower searching and
vice versa. The performance of the R-tree depends on balancing algorithm, parameters and data inserted into the container.

Additionally there are a so algorithms creating R-tree containing some, number of objects. Thistechniqueiscalled bulk loading and
is done by use of packing algorithm 5€ This method is faster and results in R-trees with better internal structure. This means that
the query performance is increased.

The examples of structures of trees created by use of different algorithms and exemplary operations times are presented bel ow.

L Guttman, A. (1984). R-Trees: A Dynamic Index Sructure for Spatial Searching

2 Cheung, K.; Fu, A. (1998). Enhanced Nearest Neighbour Search on the R-tree

3 Greene, D. (1989). An implementation and performance analysis of spatial data access methods

4 Beckmann, N.; Kriegel, H. P; Schneider, R.; Seeger, B. (1990). The R*-tree: an efficient and robust access method for points and rectangles
5 Leutenegger, Scott T.; Edgington, Jeffrey M.; Lopez, Mario A. (1997). STR: A Simple and Efficient Algorithm for R-Tree Packing

8 Garcia, Yvan J.; Lopez, Mario A.; Leutenegger, Scott T. (1997). A Greedy Algorithm for Bulk Loading R-trees
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| b
_ | ull
IM Valuesinserts 1.76s 2.47s 6.19s 0.64s
100k spatial queries 2.21s 0.51s 0.12s 0.07s
100k knn queries 6.37s 2.09s 0.64s 0.52s

The performance of the R-tree for different values of Max parameter and Min=0.5* Max is presented in the table bel ow. The config-
uration of the machine used for testing is: Intel(R) Core(TM) i7 870 @ 2.93GHz, 8GB RAM, MSWndows 7 x64. In the two upper
figures you can see the performance of the R-tree storing random, relatively small, non-overlapping, 2d boxes. In the lower ones,

the performance of the R-tree also storing random, 2d boxes, but this time quite big and possibly overlapping. As you can see, the
R-tree performance is different in both cases.
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Implementation details

Key features of thisimplementation of the R-tree are:

capable to store arbitrary Value type,
three different balancing algorithms - linear, quadratic or rstar,
creation using packing algorithm,

parameters (including maximal and minimal number of elements) may be passed as compile- or run-time parameters, in compile-
time version nodes elements are stored in static-size containers,

advanced queries, e.g. search for 5 nearest Values to some point and intersecting some Geometry but not within the other one,
iterative queries by use of iterators,

C++11 conformant - move semantics, stateful allocators,

capable to store Vaue type with no default constructor,

in-memory storage by use of the default std::all ocator<>,

other storage options - shared memory and mapped file by use of Boost.Interprocess allocators.
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Dependencies

R-tree depends on Boost.Container, Boost.Core, Boost.Move, Boost. MPL, Boost.Range, Boost.Tuple.

Contributors

The spatial index was originally started by Federico J. Fernandez during the Google Summer of Code 2008 program, mentored by
Hartmut Kaiser.

Spatial thanks

I'd like to thank Barend Gehrels, Bruno Lalande, Mateusz + oskot, Lucanus J. Simonson for their support and ideas.

Quick Start

This Quick Start section shows simple way to creating atypical R-tree and perform spatial query.

The code bel ow assumes that following files are included and namespaces used.

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ point. hpp>
#i ncl ude <boost/geonetry/ geonetries/ box. hpp>

#i ncl ude <boost/geonetry/index/rtree. hpp>

/'l to store queries results
#i ncl ude <vector>

/1 just for output
#i ncl ude <i ostreanr
#i ncl ude <boost/foreach. hpp>

namespace bg = boost::geonetry;
namespace bgi = boost::geonetry: :index;

Typicaly you'll storee.g. st d: : pai r <Box, My/Geonetryl d>inthe R-tree. MyGeorret ryl d will be some identifier of acomplex
Geonet ry stored in other container, e.g. index type of a Pol ygon stored in the vector or an iterator of list of Ri ngs. To keep it
simple to define Val ue we will use predefined Box and unsigned int.

typedef bg::nodel::point<float, 2, bg::cs::cartesian> point;
t ypedef bg:: nodel : : box<poi nt > box;
t ypedef std:: pair<box, unsigned> val ue;

R-tree may be created using various algorithm and parameters. You should choose the algorithm you'll find the best for your purpose.
In this example we will use quadratic algorithm. Parameters are passed as template parameters. Maximum number of elementsin
nodesis set to 16.

/'l create the rtree using default constructor
bgi : :rtree< value, bgi::quadratic<l6> > rtree

Typicaly Val ues will be generated in a loop from e.g. Pol ygons stored in some other container. In this case Box objects will
probably be created with geonet ry: : envel ope() function. But to keep it simpleletsjust generate some boxes manually and insert
them into the R-tree by using i nsert () method.

25

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Geometry

/'l create sone val ues

for (unsigned i =0 ; i < 10 ; ++i )

{
/'l create a box
box b(point(i, i), point(i + 0.5f, i + 0.5f))
/'l insert new val ue
rtree.insert(std::make_pair(b, i))

There are various types of spatial queries that may be performed, they can be even combined together in one call. For simplicity, we
use the default one. The following query return values intersecting a box. The sequence of Val ues inthe result is not specified.

/1 find values intersecting some area defined by a box

box query_box(point (0, 0), point(5, 5));

std::vector<value> result_s;

rtree. query(bgi::intersects(query_box), std::back_inserter(result_s))

Other type of query is k-nearest neighbor search. It returns some number of values nearest to some point in space. The default knn
guery may be performed as follows. The sequence of Val ues in the result is not specified.

/1l find 5 nearest values to a point
std::vector<value> result_n
rtree. query(bgi::nearest(point(0, 0), 5), std::back inserter(result_n));

At the end we'll print results.

/1 display results
std::cout << "spatial query box:" << std::endl
std::cout << bg::wkt<box>(query_box) << std::endl
std::cout << "spatial query result:" << std::endl
BOOST_FOREACH( val ue const& v, result_s)
std::cout << bg::wkt<box>(v.first) << " - " << v.second << std::endl;

std::cout << "knn query point:" << std::endl
std::cout << bg::wkt<point>(point(0, 0)) << std::endl
std::cout << "knn query result:" << std::endl
BOOST_FOREACH( val ue const& v, result_n)
std::cout << bg::wkt<box>(v.first) << " - " << v.second << std::endl;

More

More information about the R-tree implementation, other algorithms and queries may be found in other parts of this documentation.

Creation and Modification

Template parameters

R-tree has 5 parameters but only 2 are required:

rtree<Val ue

Par anet ers,
| ndexabl eGetter = index::indexabl e<Vval ue>
Equal To = index: : equal _to<Val ue>

Al'l ocator = std::allocator<Val ue> >

* Val ue - type of object which will be stored in the container,
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e Par anet er s - parameters type, inserting/splitting algorithm,

* I ndexabl eGet t er - function object translating Val ue to | ndexabl e (Poi nt or Box) which R-tree can handle,
» Equal To - function object comparing Val ues,

e Allocator -Val uesallocator, all allocators needed by the container are created fromit.

Values and Indexables

R-tree may store Val ues of any type as long as passed function objects know how to interpret those Val ues, that is extract an | n-
dexabl e that the R-tree can handle and compare Val ues. Thel ndexabl e isatype adapted to Point, Box or Segment concept. The
examples of rtrees storing Val uestrandatable to various | ndexabl es are presented bel ow.

rtree<Point, ...> rtree<Box, ...> rtree<Segment, ...>
bl
(=]
-
o 0O . /
1 = ~ h
104"
, ] 7
u
hY
- j ~ 2 = ]
o v
| ; = 4 E9|° |3 *
s
L=
0 - ~

By default function objects i ndex: : i ndexabl e<Vval ue> and i ndex: : equal _t o<Val ue> are defined for some typically used
Val ue types which may be stored without defining any additional classes. By default the rtree may store pure | ndexabl es, pairs
and tuples. In the case of those two collection types, the | ndexabl e must be the first stored type.

* Indexable = Point | Box | Segnent

* Val ue = Indexabl e | std::pair<lndexable, T> | boost::tuple<lndexable, ...>[ | std::tuple<lndex-
able, ...>]

By default boost : : t upl e<. . . > issupported on all compilers. If the compiler supports C++11 tuples and variadic templates then
std::tuple<...>maybeused "out of the box" aswell.

Examples of default Val ue types:

geonetry: :nodel ::point<...>
geonetry: : nodel : : poi nt _xy<...>
geonetry: : nodel : : box<...>
geonetry: : nodel : : segnent<...>

std:: pair<geonetry::nodel ::box<...> unsigned>

boost: :tupl e<geonetry::nodel ::point<...> int, float>

The predefined i ndex: : i ndexabl e<Val ue> returns const reference to the | ndexabl e stored in the val ue.
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2 I mportant

The tranglation is done quite frequently inside the container - each time the rtree needs it.

The predefined i ndex: : equal _t o<Val ue>:
 for Poi nt, Box and Segnment - compares Val ueswith geometry::equals().

» forstd:: pair<...>-compareshboth componentsof theval ue. Thefirst value stored in the pair is compared before the second
one. If the value stored in the pair is a Geometry, geomet ry: : equal s() isused. For other typesit usesoper at or ==().

o fortupl e<...>-comparesall componentsof the Val ue. If the component isaGeonet ry, geonet ry: : equal s() functionis
used. For other typesit uses oper at or ==() .

Balancing algorithms compile-time parameters
Val ues may beinserted to the R-tree in many various ways. Final internal structure of the R-tree depends on algorithms used in the
insertion process and parameters. The most important is nodes' balancing algorithm. Currently, three well-known types of R-trees

may be created.

Linear - classic R-tree using balancing algorithm of linear complexity
i ndex: :rtree< Value, index::linear<16> > rt

Quadratic - classic R-tree using balancing algorithm of quadratic complexity
i ndex::rtree< Val ue, index::quadratic<16> > rt;

R*-tree - balancing algorithm minimizing nodes overlap with forced reinsertions

i ndex::rtree< Value, index::rstar<16> > rt;

Balancing algorithms run-time parameters

Balancing algorithm parameters may be passed to the R-tree in run-time. To use run-time versions of the R-tree one may pass para-
meters which names start with dynani c_.

/'l 1inear
i ndex: : rtree<Val ue, index::dynam c_linear> rt(index::dynanic_|inear(16))

/1 quadratic
i ndex: :rtree<Val ue, index::dynam c_quadratic> rt(index::dynam c_quadratic(16));

/'l rstar
i ndex: :rtree<Val ue, index::dynamc_rstar> rt(index::dynam c_rstar(16))

The obvious drawback isadightly slower R-tree.
Non-default parameters

Non-default R-tree parameters are described in the reference.
Copying, moving and swapping

The R-tree is copyable and movable container. Move semantics is implemented using Boost.Move library so it's possible to move
the container on a compilers without rvalue references support.
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/! default constructor
i ndex::rtree< Val ue, index::rstar<8> > rt1;

/'l copy constructor
i ndex::rtree< Value, index::rstar<8> > rt2(rl);

/1 copy assignnent
rt2 =rl

/1 nove constructor
i ndex::rtree< Value, index::rstar<8> > rt3(boost::nove(rtl));

/'l nmove assi gnnent
rt3 = boost::nmove(rt2);

/'l swap
rt3.swap(rt2);

Inserting and removing Values

The following code creates an R-tree using quadratic balancing algorithm.

usi ng nanespace boost:: geonetry;
typedef std:: pair<Box, int> Value
i ndex: :rtree< Val ue, index::quadratic<l16> > rt;

To insert or remove a “Value' by method call one may use the following code.
Value v = std:: make_pair(Box(...), 0);

rt.insert(v);

rt.renmove(v);

To insert or remove a “Valuge' by function call one may use the following code.
Value v = std::make_pair(Box(...), 0);
i ndex::insert(rt, v);

i ndex: : remove(rt, v);

Typicaly you will perform those operationsin aloop in order to e.g. insert some number of Val ues corresponding to geometrical
objects (e.g. Pol ygons) stored in another container.

Additional interface

The R-tree allows creation, inserting and removing of Values from arange. The range may be passed as [first, last) Iterators pair or
as aRange.
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nanespace bgi = boost::geonetry::index;
t ypedef std::pair<Box, int> Value;
typedef bgi::rtree< Value, bgi::linear<32> > RTree;

std: : vector<Val ue> val ues;
/* vector filling code, here */

/1l create R-tree with default constructor and insert values with insert(Value const&)
RTree rt1;
BOOST_FOREACH( Val ue const & v, val ues)

rtl.insert(v);

/1l create R-tree with default constructor and insert values with insert(lter, Iter)
RTree rt2;
rt2.insert(val ues. begin(), values.end());

/1l create R-tree with default constructor and insert values with insert(Range)
RTree rt3;
rt3.insert(val ues);

/1l create R-tree with constructor taking lterators
RTree rt4(val ues. begin(), values.end());

/1l create R-tree with constructor taking Range
RTree rt5(val ues);

/1l renmpove val ues with renove(Val ue const &)
BOOST_FOREACH( Val ue const & v, val ues)
rtl. renove(v);

/'l renmove values with renove(lter, Iter)
rt2. renove(val ues. begin(), values.end());

/1l renove val ues with renove(Range)
rt3. renove(val ues);

Insert iterator

There are functions like st d: : copy(), or R-tree's queries that copy valuesto an output iterator. In order to insert values to a con-
tainer inthiskind of function insert iterators may be used. Geometry.Index provideitsownbgi : : i nsert _i t er at or <Cont ai ner >
which is generated by bgi : : i nserter () function.

nanespace bgi = boost::geonetry::index;
typedef std::pair<Box, int> Value;
typedef bgi::rtree< Value, bgi::linear<32> > RTree;

std: : vector<Val ue> val ues;
/* vector filling code, here */

/'l create R-tree and insert values fromthe vector

RTree rt1;

std::copy(values. begin(), values.end(), bgi::inserter(rtl));
/'l create R-tree and insert values returned by a query

RTree rt2;
rtl.spatial _query(Box(/*...*/), bgi::inserter(rt2));

Queries

Queries returns Val ues which meets some predicates. Currently supported are three types of predicates:
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« gpatial predicates - spatial conditions that must be met by stored Value and some Geometry,

» distance predicates - distance conditions that must be met by stored Value and some Geometry,

* user-defined unary predicate - function, function object or lambda expression checking user-defined condition.
For example queries may be used to retrieve Values:

* intersecting some area but not within other area,

* are nearest to some point,

« overlapping abox and has user-defined property.
Performing a query

There are various ways to perform a query. They are presented below. All of them returns Val ues intersecting some region defined
as aBox.

Member function call

std::vector<Val ue> returned _val ues;
Box box_region(...);
rt.query(bgi::intersects(box_region), std::back_inserter(returned_val ues));

Free function call

std::vector<Val ue> returned_val ues;
Box box_region(...);
bgi : :query(rt, bgi::intersects(box_region), std::back_inserter(returned_val ues));

Range generated by oper at or |

Box box_region(...);
BOOST_FOREACH( Value & v, rt | bgi::adaptors::queried(bgi::intersects(box_region)))
/1 do something with v

Query iterators returned by member functions

std::vector<Val ue> returned_val ues;
Box box_region(...);
std::copy(rt.qgbegin(bgi::intersects(box_region)), rt.qend(), std::back_inserter(returned_val ues));

Query iterators returned by free functions

std: :vector<Val ue> returned_val ues;

Box box_region(...);

std::copy(bgi::qbegin(rt, bgi::intersects(box_region)), bgi::qend(rt), std::back_inserter(reld
turned_val ues));

Spatial predicates

Queriesusing spatial predicatesreturns Val ueswhich are related somehow to some Geometry - box, polygon, etc. Names of spatial
predicates correspond to names of Boost. Geometry algorithms (boolean operations). Examples of some basic queries may be found
in the tables below. The query region and result Val ues are orange.
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inter sects(Box)

digioint(Box)

inter sects(Box)

digoint(Box)

Spatial predicates are generated by functions defined in boost : : geonet ry: : i ndex namespace.

rt.
rt.
rt.
rt.
rt.
rt.
rt.

query(i
query(i
query(i
query(i
query(i
query(i
query(i

ndex: :
ndex: :
ndex: :
ndex: :
ndex: :
ndex: :
ndex:

cont ai ns(box), std::back_inserter(result));

cover ed_by(box),

covers(hbox),
di sj ont (box),

intersects(box),

std:: back_inserter(result));
std:: back inserter(result));

over | aps(box), std::back_inserter(result));

:wi t hin(box),

std:: back_inserter(result));

All spatial predicates may be negated, e.g.:

rt.query(!index::intersects(box),

/'l the sane as
rt.query(index::disjoint(box), std::back_inserter(result));

Nearest neighbours queries

Nearest neighbours queriesreturns Val ueswhich are closest to some Geometry. The examples of k-NN queries are presented below.

5 Val ues nearest to the Geometry are orange.

std:: back_inserter(result));

std:: back_inserter(result));

std:: back_inserter(result));
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To perform the knn query one must pass the nearest predicate generated by the near est () function defined in boost : : geo-
met ry: : i ndex namespace. For non-point I ndexabl esthe shortest distance is calculated using bg: : conpar abl e_di st ance()
function. The following query returnsk Val ues closest to some Point in space.

std::vector<Val ue> returned_val ues;
Point pt(/*...*%/);
rt.query(bgi::nearest(pt, k), std::back_inserter(returned_val ues));

The same way different query Geometries can be used:
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Box box(/*...*/);
rt.query(bgi::nearest(box, k), std::back_inserter(returned_val ues));

Segnent seg(/*...*/);
rt.query(bgi::nearest(seg, k), std::back_inserter(returned_val ues));

User-defined unary predicate

Theuser may passaUnar yPr edi cat e - function, function object or lambda expression taking const referenceto VValue and returning
bool. This object may be passed to the query in order to check if Val ue should be returned by the query. To do it one may usei n-
dex: :sati sfies() function like on the example below:

bool is_red(Value consté& v)

{

return v.is_red();

}

struct is_red_o

{

tenpl ate <typenane Val ue>
bool operator()(Value const& v)

{

return v.is_red();

}
}

11

rt.query(index::intersects(box) && index::satisfies(is_red),
std:: back_inserter(result));

rt.query(index::intersects(box) && index::satisfies(is_red_o()),
std:: back_inserter(result));

#i f ndef BOOST_NO _CXX11_LANVBDAS

rt.query(index::intersects(box) && index::satisfies([](Value const& v) { return v.is_red(); }),
std:: back_inserter(result));

#endi f

sati sfies() may benegated, e.g.:

bool is red(Value const& v) { return v.is red(); }
bool is _not _red(Value const& v) { return !v.is red(); }

I

rt.query(index::intersects(box) && index::satisfies(is_red),
std:: back _inserter(result));

/'l the same as

rt.query(index::intersects(box) && !index::satisfies(is_not_red),
std:: back _inserter(result));

Passing a set of predicates

It's possible to use some number of predicates in one query by connecting them with oper at or && e.g. Predl && Pred2 &&
Pred3 && . ...

These predicates are connected by logical AND. Passing all predicates together not only makes possible to construct advanced
queries but is also faster than separate calls because the tree is traversed only once. Traversing is continued and Val ues are returned
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only if all predicates are met. Predicates are checked left-to-right so placing most restrictive predicates first should accelerate the
search.

rt.query(index::intersects(boxl) && !index::wthin(box2),
std:: back _inserter(result));

rt.query(index::intersects(boxl) && !index::w thin(box2) && index::overlaps(box3),
std:: back _inserter(result));

Of courseit's possible to connect different types of predicates together.

i ndex: :query(rt, index::nearest(pt, k) & index::within(b), std::back_inserter(returned_val ues));
BOOST_FOREACH(Value & v, rt | index::adaptors::queried(index::nearest(pt, k) & inQd

dex: : covered_by(b)))
/1 do something with v

Iterative queries

The query performed using query iterators may be paused and resumed if needed, e.g. when the query takes too long, or may be
stopped at some point, when all interesting values were gathered. The query iterator is returned by gbegi n() member function
which requires passing predicates, like quer y() member function.

for ( Riree::const_query_iterator it = tree.gbegin(bgi::nearest(pt, 10000))

it '=tree.gend() ; ++it )
{
/1 do sonething with val ue
if ( has_enough_nearest_val ues() )
br eak;
}

S Note
In the case of iterative K-NN queriesit's guaranteed to iterate over the closest Val uesfirst.

O Warning
The modification of ther t r ee, e.g. insertion or removal of Val ues may invalidate the iterators.

Inserting query results into the other R-tree

There are several ways of inserting Values returned by a query to the other R-tree container. The most basic way is creating atem-
porary container for Values and insert them later.

nanespace bgi = boost::geonetry: :index;

t ypedef std::pair<Box, int> Value;

typedef bgi::rtree< Value, bgi::linear<32, 8> > RTree;
RTree rt1;

/* some inserting into the tree */

std::vector<Value> result;
rtl. query(bgi::intersects(Box(/*...*/)

), std::back_inserter(result));
RTree rt2(result.begin(), result.end());
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However there are better ways. One of these methods is mentioned in the "Creation and modification” section. The insert iterator
may be passed directly into the query.

RTree rt3
rtl.query(bgi::intersects(Box(/*...*/))), bgi::inserter(rt3))

If you're a user of Boost.Range you'll appreciate the third option. You may pass the result Range directly into the constructor or
i nsert () member function.

RTree rt4(rtl | bgi::adaptors::queried(bgi::intersects(Box(/*...%/)))))

Examples
Quick start

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ point. hpp>
#i ncl ude <boost/geonetry/ geonetries/ box. hpp>

#i ncl ude <boost/geonetry/index/rtree. hpp>

/!l to store queries results
#i ncl ude <vector>

/1 just for output
#i ncl ude <i ostreanr
#i ncl ude <boost/foreach. hpp>

namespace bg = boost::geonetry;
namespace bgi = boost::geonetry: :index;

int main(void)

{
t ypedef bg::nodel::point<float, 2, bg::cs::cartesian> point;
t ypedef bg:: nodel : : box<poi nt > box;
t ypedef std:: pair<box, unsigned> val ue

/'l create the rtree using default constructor
bgi::rtree< value, bgi::quadratic<16> > rtree

/'l create sone val ues

for ( unsigned i =0 ; i < 10 ; ++i )

{
// create a box
box b(point(i, i), point(i + 0.5f, i + 0.5f));
/1l insert new val ue
rtree.insert(std::make_pair(b, i))

}

/1 find values intersecting some area defined by a box

box query_box(point(0, 0), point(5, 5));

std::vector<value> result_s;

rtree. query(bgi::intersects(query_box), std::back_inserter(result_s))

/1 find 5 nearest values to a point
std::vector<value> result_n
rtree. query(bgi::nearest(point(0, 0), 5), std::back_inserter(result_n));

/1 note: in Boost.Geonetry WKT representation of a box is polygon
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/1 display results

std::cout << "spatia

std::cout << "spatia

query box:" << std::endl;
std::cout << bg::wkt<box>(query_box) << std::endl;
<< std::endl;

query result:

BOOST_FOREACH( val ue const & v,
std::cout << bg::wkt<box>(v.first) << "

std::cout << "knn query point:" << std::endl

result_s)

<< v.second << std::endl;

std::cout << bg::wkt<point>(point(0, 0)) << std::endl;

std::cout << "knn query result:"

BOOST_FOREACH( val ue const & v,
std::cout << bg::wkt<box>(v.first) << "

return O

Expected results

spatial query box:
POLYGON((O0 0,0 5,5 5,5

spatial query result:
5, 0.

POLYGON( (0 0, 0
POLYGON( (1 1,1
POLYGON( (2 2,2
POLYGON( (3 3, 3
POLYGON( (4 4, 4
POLYGON( (5 5, 5

knn query point

PO NT(0 0)

knn query result:
POLYGON( (4 4,4 4.
POLYGON( (3 3,3 3.

POLYGON( ( 2

2,2 2.
POLYGON( (0 0,0 0.
1,1 1.

POLYGON( ( 1

0.
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<< std:: endl
result_n)

<< v.second << std::endl
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Index of polygons stored in vector

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geonetry/ geonmetries/ point. hpp>
#i ncl ude <boost/ geonetry/ geonetries/ box. hpp>

#i ncl ude <boost/ geonetry/ geonetri es/ pol ygon. hpp>

#i

ncl ude <boost/geonetry/index/rtree. hpp>

#i ncl ude <cmat h>

#i ncl ude <vector>

#i ncl ude <i ostreanr

#i ncl ude <boost/foreach. hpp>

namespace bg = boost::geonetry;
namespace bgi = boost::geonetry::index;

int main(void)
{
typedef bg::nodel::point<float, 2, bg::cs::cartesian> point;
t ypedef bg:: nmodel : : box<poi nt > box;
t ypedef bg::nodel :: pol ygon<point, false, false> polygon; // ccw, open polygon
t ypedef std:: pair<box, unsigned> val ue

/'l pol ygons
std: : vect or <pol ygon> pol ygons

/'l create some pol ygons

for (unsigned i =0 ; i < 10 ; ++i )
{
/'l create a pol ygon
pol ygon p;
for ( float a = 0 ; a < 6.28316f ; a += 1.04720f )
{
float x =i + int(10*::cos(a))*0. 1f
float y =i + int(10*::sin(a))*0.1f

p. outer().push_back(point(x, y))
}

/1 add pol ygon
pol ygons. push_back(p) ;
}

/1 display pol ygons

std::cout << "generated polygons:" << std::endl;

BOOST_FOREACH( pol ygon const & p, pol ygons)
std::cout << bg::wkt<polygon>(p) << std::endl

/'l create the rtree using default constructor
bgi::rtree< value, bgi::rstar<16, 4> > rtree

/1 fill the spatial index
for (unsigned i =0 ; i < polygons.size() ; ++i )
{

/1 cal cul ate pol ygon boundi ng box

box b = bg::return_envel ope<box>(pol ygons[i]);
/'l insert new val ue
rtree.insert(std::make_pair(b, i))

}

/1 find values intersecting sonme area defined by a box
box query_box(point(0, 0), point(5 5));
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std::vector<value> result_s;
rtree. query(bgi::intersects(query_box), std::back_inserter(result_s));

/1 find 5 nearest values to a point
std::vector<value> result_n;
rtree. query(bgi::nearest(point(0, 0), 5), std::back_inserter(result_n));

/1l note: in Boost.Geonetry the VWKT representation of a box is polygon

/1 note: the values store the boundi ng boxes of polygons
/'l the polygons aren't used for querying but are printed

/1 display results
std::cout << "spatial query box:" << std::endl;
std::cout << bg::wkt<box>(query_box) << std::endl;
std::cout << "spatial query result:" << std::endl
BOOST_FOREACH( val ue const& v, result_s)
std::cout << bg::wkt<pol ygon>(pol ygons[v.second]) << std::endl

std::cout << "knn query point:" << std::endl
std::cout << bg::wkt<point>(point(0, 0)) << std::endl;
std::cout << "knn query result:" << std::endl
BOOST_FOREACH( val ue const& v, result_n)
std::cout << bg::wkt<pol ygon>(pol ygons[v.second]) << std::endl

return O

Expected results

gener at ed pol ygons

POLYGON((1 0,0.4 0.8,-0.5 0.8,-0.9 0,-0.4 -0.8,0.5 -0.8,1 0))
POLYGON((2 1,1.4 1.8,0.51.8,0.11,0.6 0.2,1.5 0.2,2 1))
POLYGON( (3 2,2.4 2.8,1.5 2.8,1.1 2,1.6 1.2,2.51.2,3 2))
POLYGON( (4 3,3.4 3.8,2.53.8,2.13,2.6 2.2,3.5 2.2,4 3))
POLYGON((5 4,4.4 4.8,3.5 4.8,3.1 4,3.6 3.2,4.5 3.2,5 4))
POLYGON((6 5,5.4 5.8,4.5 5.8,4.15,4.6 4.2,5.54.2,605))
POLYGON((7 6,6.4 6.8,5.5 6.8,5.16,5.6 5.2,6.55.2,7 6))
POLYGON( (8 7,7.4 7.8,6.5 7.8,6.1 7,6.6 6.2,7.56.2,8 7))
POLYGON((9 8,8.4 8.8,7.58.8,7.18,7.6 7.2,8.57.2,9 8))

POLYGON((10 9,9.4 9.8,8.5 9.8,8.1
spatial query box:

POLYGON((O 0,0 5,5 5,5 0,0 0))
spatial query result:

©-
[06]
o
[06]
N
©
(6]
[06]
N
=
o
\L_g
~

POLYGON((1 0,0.4 0.8,-0.50.8,-0.9 0,-0.4 -0.8,0.5 -0.8,10))
POLYGON((2 1,1.4 1.8,0.5 1.8,0.1 1,0.6 0.2,1.50.2,2 1))
POLYGON((3 2,2.4 2.8,1.52.8,1.1 2,1.6 1.2,2.5 1.2,3 2))
POLYGON((4 3,3.4 3.8,2.53.8,2.13,2.6 2.2,3.52.2,4 3))
POLYGON((5 4,4.4 4.8,3.5 4.8,3.1 4,3.6 3.2,4.5 3.2,5 4))
POLYGON((6 5,5.4 5.8,4.55.8,4.15,4.6 4.2,5.54.2,65))
knn query point:
PO NT(O 0)
knn query result:
POLYGON((5 4,4.4 4.8,3.5 4.8,3.1 4,3.6 3.2,4.5 3.2,5 4))
POLYGON((4 3,3.4 3.8,2.53.8,2.13,2.6 2.2,3.52.2,4 3))
POLYGON((3 2,2.4 2.8,1.52.8,1.1 2,1.6 1.2,2.5 1.2,3 2))
POLYGON((1 0,0.4 0.8,-0.50.8,-0.9 0,-0.4 -0.8,0.5 -0.8,10))
POLYGON((2 1,1.4 1.8,0.5 1.8,0.1 1,0.6 0.2,1.50.2,2 1))
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Index of shared pointers to polygons

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geonetry/ geonmetries/ point. hpp>
#i ncl ude <boost/ geonetry/ geonetries/ box. hpp>

#i ncl ude <boost/ geonetry/ geonetri es/ pol ygon. hpp>

#i

ncl ude <boost/geonetry/index/rtree. hpp>

#i ncl ude <cmat h>

#i ncl ude <vector>

#i ncl ude <i ostreanr

#i ncl ude <boost/foreach. hpp>

#i ncl ude <boost/shared_ptr. hpp>

namespace bg = boost::geonetry;
namespace bgi = boost::geonetry::index;

int main(void)
{
typedef bg::nodel::point<float, 2, bg::cs::cartesian> point;
t ypedef bg:: nmodel : : box<poi nt > box;
t ypedef bg::nodel :: pol ygon<point, false, false> polygon; // ccw, open polygon
t ypedef boost:: shared_ptr<pol ygon> shp
t ypedef std:: pair<box, shp> val ue

/'l create the rtree using default constructor

bgi::rtree< value, bgi::linear<16, 4> > rtree

std::cout << "filling index with polygons shared pointers:" << std::endl
/'l create some polygons and fill the spatial index

for (unsigned i =0 ; i < 10 ; ++i )

{

/'l create a pol ygon

shp p(new pol ygon())
for ( float a = 0 ; a < 6.28316f ; a += 1.04720f )

{
float x =i + int(10*::cos(a))*0. 1f
float y =i + int(10*::sin(a))*0. 1f
p- >out er (). push_back(point (x, y))

}

/1 display new pol ygon
std::cout << bg::wkt<pol ygon>(*p) << std::endl

/1 cal cul ate pol ygon boundi ng box
box b = bg::return_envel ope<box>(*p)
/'l insert new val ue
rtree.insert(std::nmake_pair(b, p))

}

/1 find values intersecting sone area defined by a box

box query_box(point(0, 0), point(5 5));

std::vector<value> result_s;

rtree. query(bgi::intersects(query_box), std::back_inserter(result_s))

/1 find 5 nearest values to a point
std::vector<value> result_n
rtree. query(bgi::nearest(point(0, 0), 5), std::back_ inserter(result_n));

/'l note: in Boost.Geonetry the WKT representation of a box is polygon
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/1 note: the values store the boundi ng boxes of polygons
/'l the polygons aren't used for querying but are printed

/1 display results
std::cout << "spatial query box:" << std::endl;
std::cout << bg::wkt<box>(query_box) << std::endl;
std::cout << "spatial query result:" << std::endl
BOOST_FOREACH( val ue const& v, result_s)

std::cout << bg::wkt<polygon>(*v.second) << std::endl;

std::cout << "knn query point:" << std::endl
std::cout << bg::wkt<point>(point(0, 0)) << std::endl;
std::cout << "knn query result:" << std::endl
BOOST_FOREACH( val ue const& v, result_n)

std::cout << bg::wkt<polygon>(*v.second) << std::endl;

return O

Expected results

filling index with polygons shared pointers

POLYGON((1 0,0.4 0.8,-0.50.8,-0.9 0,-0.4 -0.8,0.5 -0.8,10))
POLYGON((2 1,1.4 1.8,0.5 1.8,0.1 1,0.6 0.2,1.50.2,2 1))
POLYGON((3 2,2.4 2.8,1.52.8,1.1 2,1.6 1.2,2.5 1.2,3 2))
POLYGON((4 3,3.4 3.8,2.53.8,2.13,2.6 2.2,3.52.2,4 3))
POLYGON((5 4,4.4 4.8,3.5 4.8,3.1 4,3.6 3.2,4.5 3.2,5 4))
POLYGON((6 5,5.4 5.8,4.55.8,4.15,4.6 4.2,5.54.2,65))
POLYGON((7 6,6.4 6.8,5.56.8,5.16,5.6 5.2,6.55.2,7 6))
POLYGON((8 7,7.4 7.8,6.5 7.8,6.17,6.6 6.2,7.56.2,87))
POLYGON((9 8,8.4 8.8,7.58.8,7.18,7.6 7.2,8.57.2,9 8))
POLYGON((10 9,9.4 9.8,8.5 9.8,8.1 9,8.6 8.2,9.5 8.2,10 9))

spatial query box:
POLYGON((O 0,0 5,5 5,5 0,0 0))
spatial query result:

POLYGON((1 0,0.4 0.8,-0.50.8,-0.9 0,-0.4 -0.8,0.5 -0.8,10))
POLYGON((2 1,1.4 1.8,0.5 1.8,0.1 1,0.6 0.2,1.50.2,2 1))
POLYGON((3 2,2.4 2.8,1.52.8,1.1 2,1.6 1.2,2.5 1.2,3 2))
POLYGON((4 3,3.4 3.8,2.53.8,2.13,2.6 2.2,3.52.2,4 3))
POLYGON((5 4,4.4 4.8,3.5 4.8,3.1 4,3.6 3.2,4.5 3.2,5 4))
POLYGON( (6 5, 5.4 5.8,4.55.8,4.15,4.6 4.2,5.54.2,605))
knn query point
PO NT(O 0)
knn query result:
POLYGON((5 4,4.4 4.8,3.5 4.8,3.1 4,3.6 3.2,4.5 3.2,5 4))
POLYGON((4 3,3.4 3.8,2.53.8,2.13,2.6 2.2,3.52.2,4 3))
POLYGON((3 2,2.4 2.8,1.52.8,1.1 2,1.6 1.2,2.5 1.2,3 2))
POLYGON((1 0,0.4 0.8,-0.50.8,-0.9 0,-0.4 -0.8,0.5 -0.8,10))
POLYGON((2 1,1.4 1.8,0.5 1.8,0.1 1,0.6 0.2,1.50.2,2 1))
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Geometry

Index of iterators of a map storing variant geometries

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geonetry/ geonmetries/ point. hpp>

#i ncl ude <boost/ geonetry/ geonetries/ box. hpp>

#i ncl ude <boost/ geonetry/ geonetri es/ pol ygon. hpp>

#i ncl ude <boost/geonetry/ geonmetries/ring. hpp>

#i ncl ude <boost/geomnetry/ geonetries/linestring. hpp>

#i

ncl ude <boost/geonetry/index/rtree. hpp>

#i ncl ude <cmat h>

#i ncl ude <vector>

#i ncl ude <map>

#i ncl ude <i ostreanr

#i ncl ude <boost/foreach. hpp>
#i ncl ude <boost/variant. hpp>

namespace bg = boost::geonetry;
namespace bgi = boost::geonetry::index;

typedef bg::nodel::point<float, 2, bg::cs::cartesian> point;

t ypedef bg:: nmodel : : box<poi nt > box;

t ypedef bg:: nodel :: pol ygon<point, false, false> polygon; // ccw, open polygon
typedef bg::nodel::ring<point, false, false>ring; // ccw, open ring

typedef bg::nodel::linestring<point> linestring

t ypedef boost::variant<polygon, ring, |inestring> geonetry;

typedef std::map<unsi gned, geonetry> nmap;
typedef std::pair<box, map::iterator> val ue

tenpl ate <cl ass Cont ai ner >

void fill (unsigned i, Container & container)
{
for ( float a = 0 ; a < 6.28316f ; a += 1.04720f )
{
float x =i + int(10*::cos(a))*0. 1f
float y =i + int(10*::sin(a))*0. 1f
cont ai ner. push_back(point (x, y));
}

}

struct print_visitor : public boost::static_visitor<>

{
voi d operator()(polygon const& g) const { std::cout << bg::wkt<polygon>(g) << std::endl; }
void operator()(ring const& g) const { std::cout << bg::wkt<ring>(g) << std::endl; }
void operator()(linestring const& g) const { std::cout << bg::wkt<linesO

tring>(g) << std::endl; }

H
struct envelope_visitor : public boost::static_visitor<box>
{
box operator () (polygon const& g) const { return bg::return_envel ope<box>(g); }
box operator()(ring const& g) const { return bg::return_envel ope<box>(g); }
box operator()(linestring const& g) const { return bg::return_envel ope<box>(g); }
H

int main(void)

/'l geometries container
map geonetries
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Geometry

/1 create some geonetries

for

{

}

(unsigned i =0 ; i

unsigned ¢ = rand() % 3;

if (0==c)
{
/'l create polygon
pol ygon p;
fill(i, p.outer());
geonetries.insert(std:
}
elseif (1 ==1c)
{
/'l create ring
ring r;
fill(i, r);
geonetries.insert(std:
}
elseif (2 ==1c)
{
/'l create linestring
linestring I;
fill(i, 1);
geonetries.insert(std:
}

/1 display geonetries
std::cout << "generated geonetries:" << std::endl
BOOST_FOREACH( map: : val ue_type const& p, geonetries)

boost::apply_visitor(print_visitor(),

< 10 ;

++i)

make_pair (i,

make_pair (i,

make_pair (i,

p. second)

/1l create the rtree using default constructor

bgi :

[ fill

for

{

}

crtree< val ue

the spatial index

( map::iterator it = geonetries.begin() ; it

bgi : : quadratic<16, 4> > rtree

/1 cal cul ate pol ygon boundi ng box
box b = boost::apply_visitor(envel ope_visitor()

/! insert new val ue

rtree.insert(std:: make_pair(b

it));

I'= geonetries.end()

geometry(p)))

geometry(r)))

geormetry(l)));

++Hit )

it->second);

/1 find values intersecting sone area defined by a box

box query_box(point (0, 0), point(5, 5));
std::vector<value> result_s;
rtree. query(bgi::intersects(query_box)

/1 find 5 nearest values to a point
std::vector<value> result_n

rtree. query(bgi::nearest(point(0, 0), 5),
/'l note:

/1 note:

std:: back_inserter(result_s));

std:: back_inserter(result_n))
in Boost. CGeonetry the WKT representation of a box is polygon

the val ues store the boundi ng boxes of geonetries

/1l the geonetries aren't used for querying but are printed

/1 display results

std::cout << "spatia

query box:" << std::endl;

std::cout << bg::wkt<box>(query_box) << std::endl
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std::cout << "spatial query result:" << std::endl
BOOST_FOREACH( val ue const& v, result_s)
boost: :apply_visitor(print_visitor(), v.second->second);

std::cout << "knn query point:" << std::endl
std::cout << bg::wkt<point>(point(0, 0)) << std::endl;
std::cout << "knn query result:" << std::endl
BOOST_FOREACH( val ue const& v, result_n)

boost: :apply_visitor(print_visitor(), v.second->second);

return O

Expected results

gener at ed geonetries

POLYGON((1 0,0.4 0.8,-0.50.8,-0.9 0,-0.4 -0.8,0.5 -0.8))
POLYGON((2 1,1.4 1.8,0.5 1.8,0.1 1,0.6 0.2,1.5 0.2))
POLYGON((3 2,2.4 2.8,1.52.8,1.1 2,1.6 1.2,2.5 1.2,3 2))
POLYGON((4 3,3.4 3.8,2.53.8,2.13,2.6 2.2,3.5 2.2))
LINESTRING 5 4,4.4 4.8,3.5 4.8,3.1 4,3.6 3.2,4.5 3.2)
POLYGON((6 5,5.4 5.8,4.5 5.8,4.15,4.6 4.2,5.5 4.2)
POLYGON((7 6,6.4 6.8,5.56.8,5.16,5.6 5.2,6.55.2))
POLYGON((8 7,7.4 7.8,6.5 7.8,6.17,6.6 6.2,7.56.2,87))
POLYGON((9 8,8.4 8.8,7.58.8,7.18,7.6 7.2,8.57.2,9 8))
POLYGON((10 9,9.4 9.8,8.5 9.8,8.1 9,8.6 8.2,9.5 8.2))
spatial query box:

POLYGON((O 0,0 5,5 5,5 0,0 0))

spatial query result:

POLYGON((1 0,0.4 0.8,-0.50.8,-0.9 0,-0.4 -0.8,0.5 -0.8))
POLYGON((2 1,1.4 1.8,0.5 1.8,0.1 1,0.6 0.2,1.5 0.2))
POLYGON((3 2,2.4 2.8,1.52.8,1.1 2,1.6 1.2,2.5 1.2,3 2))
POLYGON((4 3,3.4 3.8,2.53.8,2.13,2.6 2.2,3.5 2.2))
LINESTRING 5 4,4.4 4.8,3.5 4.8,3.1 4,3.6 3.2,4.5 3.2)
POLYGON((6 5,5.4 5.8,4.5 5.8,4.15,4.6 4.2,5.5 4.2)

knn query point:

PO NT(O 0)

knn query result:

LINESTRING 5 4,4.4 4.8,3.5 4.8,3.1 4,3.6 3.2,4.5 3.2)
POLYGON((4 3,3.4 3.8,2.53.8,2.13,2.6 2.2,3.5 2.2))
POLYGON((3 2,2.4 2.8,1.52.8,1.1 2,1.6 1.2,2.5 1.2,3 2))
POLYGON((1 0,0.4 0.8,-0.50.8,-0.9 0,-0.4 -0.8,0.5 -0.8))
POLYGON((2 1,1.4 1.8,0.5 1.8,0.1 1,0.6 0.2,1.5 0.2))
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Geometry

Specializing index::indexable function object - storing shared pointers in the
rtree

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geometries/ point. hpp>
#i ncl ude <boost/ geonetry/ geonetries/ box. hpp>

#i

ncl ude <boost/geonetry/index/rtree. hpp>

#i ncl ude <cmat h>

#i ncl ude <vector>

#i ncl ude <i ostreanr

#i ncl ude <boost/foreach. hpp>

#i ncl ude <boost/shared_ptr. hpp>

namespace bg = boost::geonetry;
namespace bgi = boost::geonetry::index;

namespace boost { nanespace geonetry { nanmespace index {

tenpl ate <typenanme Box>
struct indexabl e< boost::shared_ptr<Box> >

{

t ypedef boost:: shared_ptr<Box> V;

t ypedef Box const& result_type

result_type operator()(V const& v) const { return *v; }
b

11} /1 namespace boost::geonetry::index
int main(void)
typedef bg::nodel::point<float, 2, bg::cs::cartesian> point;
t ypedef bg:: nmodel : : box<poi nt > box;
t ypedef boost::shared_ptr<box> shp
t ypedef shp val ue

/'l create the rtree using default constructor

bgi::rtree< value, bgi::linear<16, 4> > rtree

std::cout << "filling index with boxes shared pointers:" << std::endl
/1 fill the spatial index

for (unsigned i =0 ; i < 10 ; ++i )

{

/'l create a box
shp b(new box(point(i, i), point(i+0.5f, i+0.5f)))

/1 display new box
std::cout << bg::wkt<box>(*b) << std::endl

/1 insert new val ue
rtree.insert(b);

}

/1 find values intersecting sonme area defined by a box

box query_box(point(0, 0), point(5 5));

std::vector<value> result_s;

rtree. query(bgi::intersects(query_box), std::back_inserter(result_s))

/1 find 5 nearest values to a point
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Geometry

std::vector<value> result_n
rtree. query(bgi::nearest(point(0, 0), 5), std::back_inserter(result_n));

/1 note: in Boost.Geonetry the VWKT representation of a box is polygon

/1 display results
std::cout << "spatial query box:" << std::endl;
std::cout << bg::wkt<box>(query_box) << std::endl;
std::cout << "spatial query result:" << std::endl
BOOST_FOREACH( val ue const& v, result_s)

std::cout << bg::wkt<box>(*v) << std::endl;

std::cout << "knn query point:" << std::endl
std::cout << bg::wkt<point>(point(0, 0)) << std::endl;
std::cout << "knn query result:" << std::endl
BOOST_FOREACH( val ue const& v, result_n)

std::cout << bg::wkt<box>(*v) << std::endl;

return O

Expected results

filling index with boxes shared pointers:
POLYGON((O 0,0 0.5,0.5 0.5,0.5 0,0 0))
POLYGON((1 1,1 1.5,1.5 1.5,1.5 1,1 1))
POLYGON((2 2,2 2.5,2.5 2.5,2.5 2,2 2))
POLYGON((3 3,3 3.5,3.5 3.5,3.5 3,3 3))
POLYGON((4 4,4 4.5,4.5 4.5, 4.5 4,4 4))
POLYGON((5 5,5 5.5,5.5 5.5,5.5 5,5 5))
POLYGON((6 6,6 6.5,6.5 6.5,6.5 6,6 6))
POLYGON((7 7,7 7.5,7.5 7.5,7.5 7,7 7))
POLYGON((8 8,8 8.5,8.5 8.5,8.5 8,8 8))
POLYGON((9 9,9 9.5,9.5 9.5,9.5 9,9 9))
spatial query box:

POLYGON((O 0,0 5,5 5,5 0,0 0))

spatial query result:

POLYGON((O0 0,0 0.5,0.5 0.5,0.5 0,0 0))
POLYGON((1 1,1 1.5,1.5 1.5,1.5 1,1 1))
POLYGON((2 2,2 2.5,2.5 2.5,2.5 2,2 2))
POLYGON((3 3,3 3.5,3.5 3.5,3.5 3,3 3))
POLYGON( (4 4,4 4.5,4.5 4.5,4.5 4,4 4))
POLYGON((5 5,5 5.5,5.5 5.5,5.5 5,5 5))
knn query point:

PO NT(O 0)

knn query result:

POLYGON((4 4,4 4.5,4.5 4.5,4.5 4,4 4))
POLYGON((3 3,3 3.5,3.5 3.5,3.5 3,3 3))
POLYGON((2 2,2 2.5,2.5 2.5,2.5 2,2 2))
POLYGON((O 0,0 0.5,0.5 0.5,0.5 0,0 0))
POLYGON((1 1,1 1.5,1.5 1.5,1.5 1,1 1))
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Geometry

Using IndexableGetter function object - storing indexes of external container's
elements

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geometries/ point. hpp>
#i ncl ude <boost/ geonetry/ geonetries/ box. hpp>

#i

ncl ude <boost/geonetry/index/rtree. hpp>

#i ncl ude <cmat h>

#i ncl ude <vector >

#i ncl ude <i ostreanr

#i ncl ude <boost/foreach. hpp>

namespace bg = boost::geonetry;
namespace bgi = boost::geonetry::index;

t enpl at e <typenane Cont ai ner >
cl ass ny_i ndexabl e

{
typedef typename Container::size_type size_t;
typedef typenane Container::const_reference cref;
Cont ai ner const & cont ai ner
publi c:
typedef cref result_type
explicit ny_indexabl e(Container const& c¢) : container(c) {}
result_type operator()(size_t i) const { return container[i]; }
b

int main(void)

typedef bg::nodel::point<float, 2, bg::cs::cartesian> point;
t ypedef bg:: nmodel : : box<poi nt > box;

typedef std::vector<box>::size_type val ue

typedef bgi::rstar<16, 4> paraneters

typedef ny_i ndexabl e< std::vector<box> > indexabl e_getter:;

/'l boxes
std: : vect or<box> boxes;

/'l create sone boxes
for (unsigned i =0 ; i < 10 ; ++i )
{
/1 add a box
boxes. push_back(box(point(i, i), point(i+0.5f, i+0.5f)))
}

/1 display boxes
std::cout << "generated boxes:" << std::endl
BOOST_FOREACH( box const & b, boxes)

std::cout << bg::wkt<box>(b) << std::endl

/'l create the rtree

par anet ers par ans;

i ndexabl e_getter ind(boxes);

bgi ::rtree<val ue, paraneters, indexable_getter> rtree(parans, ind)

/1 fill the spatial index
for ( size_t i =0 ; i < boxes.size() ; ++i )
rtree.insert(i);
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/1 find values intersecting sone area defined by a box

box query_box(point(0, 0), point(5, 5));

std::vector<value> result_s

rtree. query(bgi::intersects(query_box), std::back_ inserter(result_s))

/1 find 5 nearest values to a point
std::vector<value> result_n
rtree. query(bgi::nearest(point(0, 0), 5), std::back_inserter(result_n));

/1l note: in Boost.Geonetry the VWKT representation of a box is polygon

/1 display results
std::cout << "spatial query box:" << std::endl;
std::cout << bg::wkt<box>(query_box) << std::endl
std::cout << "spatial query result:" << std::endl
BOOST_FOREACH(val ue i, result_s)

std::cout << bg::wkt<box>(boxes[i]) << std::endl

std::cout << "knn query point:" << std::endl
std::cout << bg::wkt<point>(point(0, 0)) << std::endl
std::cout << "knn query result:" << std::endl
BOOST_FOREACH(val ue i, result_n)

std::cout << bg::wkt<box>(boxes[i]) << std::endl

return O

Expected results

gener at ed boxes:

POLYGON((O 0,0 0.5,0.5 0.5,0.5 0,0 0))
POLYGON((1 1,1 1.5,1.5 1.5,1.5 1,1 1))
POLYGON((2 2,2 2.5,2.5 2.5,2.5 2,2 2))
POLYGON((3 3,3 3.5,3.5 3.5,3.5 3,3 3))
POLYGON((4 4,4 4.5,4.5 4.5,4.5 4,4 4))
POLYGON((5 5,5 5.5,5.5 5.5,5.5 5,5 5))
POLYGON((6 6,6 6.5,6.5 6.5,6.5 6,6 6))
POLYGON((7 7,7 7.5,7.5 7.5,7.5 7,7 7))
POLYGON((8 8,8 8.5,8.5 8.5,8.5 8,8 8))
POLYGON((9 9,9 9.5,9.5 9.5,9.5 9,9 9))
spatial query box:

POLYGON((O 0,0 5,5 5,5 0,0 0))

spatial query result:

POLYGON((O 0,0 0.5,0.5 0.5,0.5 0,0 0))
POLYGON((1 1,1 1.5,1.5 1.5,1.5 1,1 1))
POLYGON((2 2,2 2.5,2.5 2.5,2.5 2,2 2))
POLYGON((3 3,3 3.5,3.5 3.5,3.5 3,3 3))
POLYGON( (4 4,4 4.5,4.5 4.5,4.5 4,4 4))
POLYGON((5 5,5 5.5,5.5 5.5,5.5 5,5 5))
knn query point:

PO NT(O 0)

knn query result:

POLYGON( (4 4,4 4.5,4.5 4.5,4.5 4,4 4))
POLYGON((3 3,3 3.5,3.5 3.5,3.5 3,3 3))
POLYGON((2 2,2 2.5,2.5 2.5,2.5 2,2 2))
POLYGON((O 0,0 0.5,0.5 0.5,0.5 0,0 0))
POLYGON((1 1,1 1.5,1.5 1.5,1.5 1,1 1))
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Iterative query

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonmetries/ point. hpp>
#i ncl ude <boost/ geonetry/ geonetries/ box. hpp>

#i ncl ude <boost/geonetry/index/rtree. hpp>

/'l just for output
#i ncl ude <i ostreanr

namespace bg = boost::geonetry;
namespace bgi = boost::geonetry::index;

int main(void)

{
t ypedef bg:: nodel :: poi nt <doubl e, 2, bg::cs::cartesian> point;
t ypedef point val ue;
typedef bgi::rtree< value, bgi::linear<16> > rtree_t;

/'l create the rtree using default constructor
rtree_t rtree;

/1l create sone val ues
for ( double f =0 ; f <10 ; f += 1)
{
/'l insert new val ue
rtree.insert(point(f, f));

}

/1 query point
point pt(5.1, 5.1);

/'l iterate over nearest Val ues

for ( rtree_t::const_query_iterator
it = rtree. gbegin(bgi::nearest(pt, 100))

it '=rtree.gend()

++it )

double d = bg::distance(pt, *it);

std::cout << bg::wkt(*it) << ", distance= " << d << std::endl;

/'l break if the distance is too big

if (d>2)

{
std::cout << "break!" << std::endl;
br eak;

}

return O;

Expected results

PO NT(5 5), distance= 0.141421
PO NT(6 6), distance= 1.27279
PO NT(4 4), distance= 1.55563
PO NT(7 7), distance= 2.68701
br eak!

50

render

> httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Geometry

Index stored in shared memory using Boost.Interprocess

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonmetries/ point. hpp>
#i ncl ude <boost/ geonetry/ geonetries/ box. hpp>

#i

ncl ude <boost/geonetry/index/rtree. hpp>

#i

ncl ude <boost/foreach. hpp>

#i ncl ude <boost/interprocess/ managed_shar ed_nenory. hpp>
#i ncl ude <boost/interprocess/allocators/allocator. hpp>

#i ncl ude <vector>
#i ncl ude <string>
#include <cstdlib> //std::system

/'l For parent process argc == 1, for child process argc > 1
int main(int argc, char *argv[])
{

usi ng namespace boost::interprocess;

namespace bg = boost::geonetry;

namespace bgm = bg: : nodel ;

namespace bgi = bg::index;

t ypedef bgm :point<float, 2, bg::cs::cartesian> P,
t ypedef bgm : box<P> B;

typedef bgi::linear<32, 8> Par;

t ypedef bgi: :indexabl e<B> |;

typedef bgi::equal _to<B> E;

t ypedef allocator<B, managed_shared_nenory:: segnent _manager> Al l oc;
typedef bgi::rtree<B, Par, |, E, Alloc> Riree;

/| Parent process
if (argc == 1)

{
struct shmrenove
{
shmrenmove() { shared_nenory_object::renmove(" My/SharedMenory"); }
~shm renmove(){ shared_menory_object::renmove("M/SharedMenory"); }
} renover;

managed_shar ed_menory segnent (create_only, "M/SharedMenory", 65536);
std::cout << "Parent: Constructing container\n";

Rtree * tree = segnent.construct<Rtree>("Rtree")(Par(), I(), E(), Aloc(segnent.get_segO
nment _manager ()));

std::cout << "Parent: Filling container with 100 boxes\n";

for ( float i =0 ; i <100 ; i +=1)
tree->insert(B(P(i, i), P(i+0.5f, i+0.5f)));

std::cout << "Parent: Tree content\n";
Rtree: : bounds_type bb = tree->bounds();
std::cout << "[(" << bg::get<O0>(bb.mn_corner()) << ", " << bg::get<l>(bb.ni n_corner())
<< ") (" << bg::get<0>(bb.max_corner()) << ", [O
<< bg::get<1>(bb. max_corner()) << ")]\n";

std::cout << "Parent: Running child process\n";
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std::string s(argv[0]); s += " child ";
if ( 0!=std::systems.c_str()) )
return 1;

if ( segment.find<Rtree>("Rtree").first )
return 1;

std::cout << "Parent: Container was properly destroyed by the child process\n";

}
/1 Child process
el se
{
nmanaged_shar ed_nenory segnent (open_only, "M/SharedMenory");
std::cout << "Child: Searching of the container in shared nenory\n";
Rtree * tree = segnent.find<Rtree>("Rtree").first;
std::cout << "Child: Querying for objects intersecting box = [(45, 45)(55, 55)]\n";
std::vector<B> result;
unsigned k = tree->query(bgi::intersects(B(P(45, 45), P(55, 55))), std::back_inserter(restd
ult));
std::cout << "Child: Found objects:\n";
std::cout << k << "\n";
BOOST_FOREACH(B const & b, result)
{
std::cout << "[(" << bg::get<0>(b.min_corner()) << ", " << bg::get<l>(b.mn_corner())
<< ") (" << bg::get<0>(b.nmax_corner()) << ", 0O
<< bg::get<l>(b.max_corner()) << ")]\n";
}
std::cout << "\n";
std::cout << "Child: Destroying container\n";
segnent . destroy<Rtree>("Rtree");
}
return O;
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Expected results

Parent: Constructing container

Parent: Filling container with 100 boxes

Parent: Tree content

[(0, 0)(99.5, 99.5)]

Parent: Running child process

Chil d: Searching of the container in shared nenory

Child: Querying for objects intersecting box = [(45, 45)(55, 55)]
Chil d: Found objects:

11

[ (45, 45)(45.5, 45.5)]
[ (46, 46)(46.5, 46.5)]
[ (47, 47)(47.5, 47.5)]
[ (48, 48)(48.5, 48.5)]
[ (49, 49)(49.5, 49.5)]
[ (50, 50)(50.5, 50.5)]
[(51, 51)(51.5, 51.5)]
[(52, 52)(52.5, 52.5)]
[(53, 53)(53.5, 53.5)]
[ (54, 54)(54.5, 54.5)]
[ (55, 55)(55.5, 55.5)]

Chil d: Destroying container
Parent: Container was properly destroyed by the child process
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Index stored in mapped file using Boost.Interprocess

#i ncl ude <i ostreanr
#i ncl ude <boost/interprocess/ managed_napped_fil e. hpp>

#i ncl ude <boost/geomnetry. hpp>
#i ncl ude <boost/geonetry/ geometri es/ point. hpp>
#i ncl ude <boost/geonetry/index/rtree. hpp>

namespace bi = boost: :interprocess;
nanespace bg = boost::geonetry;
namespace bgm = bg: : nodel ;
namespace bgi = bg::index;

o T

int main()
{

typedef bgm :point<float, 2, bg::cs::cartesian> point_t;

typedef point_t value_t;

typedef bgi::linear<32, 8> paranms_t;

t ypedef bgi: :indexabl e<val ue_t> indexabl e_t;

t ypedef bgi::equal _to<value_t> equal _to_t;

typedef bi::allocator<value_t, bi::mnaged_mapped_fil e::segnent _ranager > al |l ocator _t;
typedef bgi::rtree<value_t, parans_t, indexable_t, equal _to_t, allocator_t> rtree_t;

{
bi : : managed_mapped_file file(bi::open_or_create, "data.bin", 1024*1024);
allocator_t alloc(file.get_segnment_manager());
rtree_t * rtree_ptr = file. find_or_construct<rtree_t>("rtree")(parans_t(), indexOd
able_t(), equal _to_t(), alloc);

std::cout << rtree_ptr->size() << std::endl;

rtree_ptr->insert(point_t(1.0, 1.0));
rtree_ptr->insert(point_t(2.0, 2.0));

std::cout << rtree_ptr->size() << std::endl;

bi : : managed_mapped_file file(bi::open_or_create, "data.bin", 1024*1024);

allocator_t alloc(file.get_segnment_manager());

rtree_t * rtree_ptr = file.find_or_construct<rtree_t>("rtree")(parans_t(), indexOd
able_t(), equal _to_t(), alloc);

std::cout << rtree_ptr->size() << std::endl;

rtree_ptr->insert(point_t(3.0,

3.0));
rtree_ptr->insert(point_t(4.0, 4.0));

std::cout << rtree_ptr->size() << std::endl;

}

return O;
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Expected results

A NDNO
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Reference

Access Functions

get
get
Get coordinate value of a geometry (usually a point)

Description

The free functions get and set are two of the most important functions of Boost.Geometry, both within the library, as also for the
library user. With these two functions you normally get and set coordinate values from and for a point, box, segment or sphere.

Synopsis

tenpl ate<std: :size_t Dinension, typenanme Geonetry>
coordi nate_t ype<CGeonetry>::type get(Geonetry const & geonetry)

Parameters
Type Concept Name Description
Dimension Dimension, this template - Must be specified
parameter is required. Should
contain [0 .. n-1] for an n-di-
mensional geometry
Geometry const & Any typefulfillingaGeometry  geometry A model of the specified
Concept (usualy a Point concept (usually a point)
Concept)
Returns

The coordinate value of specified dimension of specified geometry
Header

Either

#i ncl ude <boost/geomnetry. hpp>

Or

#i ncl ude <boost/geonetry/ corel/ access. hpp>
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Behavior
Case Behavior
Point Returns the coordinate of a point
Circle or Sphere Returns the coordinate of the center of acircle or sphere (cur-
rently in an extension)
Spherical Returnsthe coordinate of apoint, in either Radian'sor Degree's,
depending on specified units
Complexity
Constant
Example

Get the coordinate of a point

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>

nanespace bg = boost::geonetry;
int main()
{
bg: : nodel : : d2: : poi nt _xy<doubl e> point(1, 2);

doubl e x
doubl e y

bg: : get <0>(point);
bg: : get <1>(point);

std::cout << "x=" << x << " y=" <<y << std::endl;

return O;

Output:
x=1 y=2

get (with index)
get coordinate value of a Box or Segment
Description

The free functions get and set are two of the most important functions of Boost.Geometry, both within the library, as aso for the
library user. With these two functions you normally get and set coordinate values from and for a point, box, segment or sphere.

Synopsis

tenpl ate<std::size_t Index, std::size_t Dinension, typenane Geonetry>
coordi nat e_type<Geonetry>::type get(Geonetry const & geonetry)
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Parameters
Type Concept Name Description
Index Index, thistemplate parameter - Must be specified
is required. For a Box: either
min_corner or max_corner.
For a Segment: either 0 or 1
for first or last point.
Dimension Dimension, this template - Must be specified
parameter is required. Should
contain [0 .. n-1] for an n-di-
mensional geometry
Geometry const & Any type fulfilling a Box geometry A model of the specified
Concept or a Segment Concept concept
Returns

coordinate value

Header

Either

#i ncl ude <boost/geometry. hpp>
Or

#i ncl ude <boost/geonetry/ corel/ access. hpp>

Behavior
Case Behavior
Box Returns the coordinate of a box (use min_corner, max_corner
to specify which of the pointsto get)
Segment Returns the coordinate of a segment (use 0, 1 to specify which
of the two points to get)
Complexity
Constant
Example

Get the coordinate of a box
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#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>

nanmespace bg = boost::geonetry;

int main()

{

bg: : nodel : : box<bg: : nodel : :

bg: : assi gn_val ues(box, 1

std::cout << "Box:

<< << bg:
<< " " << bg::
<< " " << bg::
<< " " << bg::

<< std::endl;

return O

Output:

Box: 1 356

get_as_radian

get <bg: :
get <bg: :
get <bg: :
get <bg: :

d2: : poi nt _xy<doubl e> > box;

3, 5 6);

ni n_cor ner
ni n_cor ner
max_cor ner,
max_cor ner,

get coordinate value of a point, result isin Radian

Description

0>( box)
1>(box)
0>( box)
1>(box)

Result isin Radian, even if source coordinate system isin Degrees

Synopsis

tenpl at e<std: :size_t Di nension

typenanme Ceonetry>

fp_coordi nate_t ype<Geonetry>::type get_as_radi an(Geonetry const & geonetry)

Parameters

Type
Dimension

Geometry const &

Returns
coordinate value
Header

Either

Concept

dimension

geometry

#i ncl ude <boost/geonetry. hpp>

Name

geometry

Description
Must be specified

geometry to get coordinate
value from
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Or

#i ncl ude <boost/geonetry/ core/radi an_access. hpp>
set

set
Set coordinate value of a geometry (usually a point)
Description

The free functions get and set are two of the most important functions of Boost.Geometry, both within the library, as also for the
library user. With these two functions you normally get and set coordinate values from and for a point, box, segment or sphere.

Synopsis

tenpl ate<std: :size_t Dinension, typenanme Geonetry>
voi d set (CGeometry & geometry, typenane coordi nate_type< Geonetry >::type const & val ue)

Parameters

Type Concept Name Description

Dimension Dimension, this template - Must be specified
parameter is required. Should
contain [0 .. n-1] for an n-di-
mensional geometry

Geometry & Any typefulfillingaGeometry  geometry A model of the specified
Concept (usually a Point concept (usually a point)
Concept)

typename coordinate_type< vaue The coordinate value to set

Geometry >::type const &

Header

Either

#i ncl ude <boost/geonetry. hpp>
Or

#i ncl ude <boost/geonetry/ corel/ access. hpp>

S Note
If you host both the std:: library namespace and boost::geometry:: namespace set might become ambiguous, std::set
isacollection. So don't do that or refer to geometry::set then explicitly.
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Behavior
Case Behavior
Point Sets the coordinate of a point
Circle or Sphere Sets the coordinate of the center of acircle or sphere (currently
in an extension)
Spherical Sets the coordinate of a point, in either Radian's or Degree's,
depending on specified units
Complexity
Constant
Example

Set the coordinate of a point

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>

nanespace bg = boost::geonetry;
int main()
{
bg: : nodel : : d2: : poi nt _xy<doubl e> poi nt;

bg: : set <0>(point, 1);
bg: : set <1>(point, 2);

std::cout << "Location: " << bg::dsv(point) << std::endl

return O;

Output:

Location: (1, 2)

set (with index)
set coordinate value of a Box / Segment
Description

The free functions get and set are two of the most important functions of Boost.Geometry, both within the library, as aso for the
library user. With these two functions you normally get and set coordinate values from and for a point, box, segment or sphere.

Synopsis

tenpl ate<std::size_t Index, std::size_t Dimension, typename Ceonetry>
voi d set(Geonetry & geonetry, typenane coordinate_type< Geonetry >::type const & val ue)
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Parameters

Type

Index

Dimension

Geometry &

typename coordinate_type<
Geometry >::type const &

Header

Either

Concept

Index, thistemplate parameter
is required. For a Box: either
min_corner or max_corner.
For a Segment: either 0 or 1
for first or last point.

Dimension, this template
parameter is required. Should
contain [0 .. n-1] for an n-di-
mensional geometry

Any type fulfilling a Box
Concept or a Segment Concept

#i ncl ude <boost/geometry. hpp>

Or

#i ncl ude <boost/geonetry/ corel/ access. hpp>

Behavior

Case

Box

Segment

Complexity
Constant
Example

Set the coordinate of abox

Name Description

- Must be specified

- Must be specified

geometry A model of the specified
concept

value The coordinate value to set

Behavior

Sets the coordinate of a box (use min_corner, max_corner to
specify which of the points to set)

Sets the coordinate of a segment (use 0, 1 to specify which of
the two points to set)
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#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>

nanmespace bg = boost::geonetry;

int main()

{
bg: : model : : box<bg: : nodel : : d2: : poi nt _xy<doubl e> > box;
bg: : set<bg: : m n_corner, 0>(box, 0);
bg: : set<bg::m n_corner, 1>(box, 2);
bg: : set <bg: : max_corner, 0>(box, 4);
bg: : set <bg: : max_corner, 1>(box, 5);
std::cout << "Extent: " << bg::dsv(box) << std::endl;
return O;

}

Output:

Extent: ((0, 2), (4, 5))

set_from_radian
set coordinate value (in radian) to a point

Description

Coordinate value will be set correctly, if coordinate system of point isin Degree, Radian value will be converted to Degree

Synopsis

tenpl ate<std: :size_t Dinmension, typenane Geonetry>

voi d set_fromradi an(Geonetry & geonetry, typenane fp_coordi nate_type< Geonetry >::type const & rall

di ans)

Parameters
Type Concept Name
Dimension dimension -
Geometry & geometry geometry
typenamefp_coordinate type< radians

Geometry >::type const &

Header
Either
#i ncl ude <boost/geonetry. hpp>

Or

Description
Must be specified

geometry to assign coordinate
to

coordinate value to assign
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#i ncl ude <boost/geonetry/core/radi an_access. hpp>
exterior_ring

exterior_ring

Function to get the exterior_ring ring of a polygon.

Synopsis

t enpl at e<t ypenane Pol ygon>
ring_return_type<Pol ygon>::type exterior_ring(Polygon & polygon)

Parameters
Type Concept Name Description
Polygon & polygon type polygon the polygon to get the exterior
ring from
Returns

areference to the exterior ring

Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/core/exterior_ring. hpp>
exterior_ring (const version)

Function to get the exterior ring of a polygon (const version)

Synopsis

t enpl at e<t ypenane Pol ygon>
ring_return_type<Pol ygon const>::type exterior_ring(Polygon const & polygon)

Parameters
Type Concept Name Description
Polygon const & polygon type polygon the polygon to get the exterior
ring from
Returns

a const reference to the exterior ring
Header

Either
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#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geometry/ core/exterior_ring. hpp>
interior_rings

interior_rings

Function to get the interior rings of a polygon (non const version)

Synopsis

t enpl at e<t ypenanme Pol ygon>
interior_return_type<Pol ygon>::type interior_rings(Polygon & polygon)

Parameters
Type Concept Name Description
Polygon & polygon type polygon the polygon to get the interior
rings from
Returns

the interior rings (possibly areference)

Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/core/interior_rings. hpp>
interior_rings (const version)

Function to get the interior rings of a polygon (const version)

Synopsis

t enpl at e<t ypenane Pol ygon>
interior_return_type<Pol ygon const>::type interior_rings(Polygon const & polygon)

Parameters
Type Concept Name Description
Polygon const & polygon type polygon the polygon to get the interior
rings from
Returns

the interior rings (possibly a const reference)
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Header

Either

#i ncl ude <boost/geomnetry. hpp>
Or

#i ncl ude <boost/geonetry/corel/interior_rings. hpp>

Adapted models

C array
C arrays are adapted to the Boost.Geometry point concept
Description

C arrays, such as double[2] or int[3], are (optionally) adapted to the Boost.Geometry point concept. They can therefore be used in
many Boost. Geometry agorithms.

Note that a C array cannot be the point type of alinestring or a polygon. The reason for that is that a std::vector does not alow con-
taining C arrays (thisis not related to Boost.Geometry). The C array is therefore limited to the point type.

Model of

Point Concept

Header

#i ncl ude <boost/geonetry/ geonetries/ adapted/ c_array. hpp>
The standard header boost / geonet ry. hpp does not include this header.
Example

Small example showing the combination of an array with a Boost. Geometry algorithm

#i ncl ude <i ostreanr
#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ adapted/ c_array. hpp>

BOOST_GEOVETRY_REGQ STER C ARRAY _CS(cs:: cartesian)

int main()

{
int a[3] = {1, 2, 3};
int b[3] = {2, 3, 4};

std::cout << boost::geonetry::distance(a, b) << std::endl;

return O;

Output:

1.73205
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Boost.Array

Boost.Array arrays are adapted to the Boost.Geometry point concept

Description

A boost::array is (optionally) adapted to the Boost.Geometry point concept. It can therefore be used in all Boost.Geometry algorithms.
A boost::array can be the point type used by the models linestring, polygon, segment, box, and ring

Model of

Point Concept

Header

#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _array. hpp>

The standard header boost / geonet ry. hpp does not include this header.

Example

Shows how to use a Boost.Array using Boost.Geometry's distance, set and assign_values algorithms

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/linestring. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _array. hpp>

BOOST_GEOVETRY_REG STER BOOST_ARRAY_CS( cs: : cart esi an)

int main()

{
boost::array<float, 2> a = { {1, 2} };
boost::array<double, 2> b = { {2, 3} };
std::cout << boost::geonetry::distance(a, b) << std::endl;
boost: : geonetry: :set<0>(a, 1.1f);
boost: : geonetry: :set<l>(a, 2.2f);
std::cout << boost::geonetry::distance(a, b) << std::endl;

boost: : geonetry::assign_values(b, 2.2, 3.3);
std::cout << boost::geonetry::distance(a, b) << std::endl;

boost:: geonetry::nodel ::linestring<boost::array<double, 2> > I|ine;
I'i ne. push_back(b);

return O;

Output:

1. 41421
1. 20416
1. 55563

Boost.Fusion

Boost.Fusion adapted structs or classes are adapted to the Boost. Geometry point concept
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Description

Boost.Fusion adapted structs are (optionally) adapted to the Boost.Geometry point concept. They can therefore be used in many
Boost.Geometry algorithms.

Model of

Point Concept

Header

#i ncl ude <boost/geonetry/ geonetries/ adapt ed/ boost _f usi on. hpp>
The standard header boost / geonet ry. hpp does not include this header.
Example

Shows how to combine Boost.Fusion with Boost. Geometry

#i ncl ude <i ostreanr

#i ncl ude <boost/fusion/include/ adapt_struct_nanmed. hpp>

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geonetry/ geonetries/ adapt ed/ boost _f usi on. hpp>
struct sanpl e_poi nt

double x, vy, z;
b
BOOST_FUSI ON_ADAPT_STRUCT( sanpl e_point, (double, x) (double, y) (double, 2z))
BOOST_GEOVETRY_REQ STER _BOOST_FUSI ON_CS(cs: : cartesi an)

int main()
{

sanpl e_point a, b, c;

/1 Set coordinates the Boost.Geonetry way (one of the ways)
boost::geonetry::assign_values(a, 3, 2, 1);

/1 Set coordinates the Boost. Fusion way

boost:: fusion::at_c<0>(b) = 6;
boost::fusion::at_c<l>(b) = 5;
boost::fusion::at_c<2>(b) = 4,

/1 Set coordinates the native way

c.x =9,
c.y = 8;
c.z =7;
std::cout << "Distance a-b: " << boost::geonetry::distance(a, b) << std::endl;
std::cout << "Distance a-c: " << boost::geonetry::distance(a, c) << std::endl;
return O;

}

Output:
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Di stance a-b: 5.19615
Di stance a-c: 10.3923

Boost.Tuple
Boost. Tuple tuples with arithmetic elements can be used as points within Boost.Geometry
Description

Boost. Tuple fixed sized collections, such as boost::tuple<double, double>, are (optionally) adapted to the Boost.Geometry point
concept.

Boost. Tuple pairs or triples might have mutually different types, such as a boost::tuple<float, double>. Boost. Geometry reports the
first type asits coordinate_type.

Boost.Geometry supports Boost. Tuple pairs, triples, quadruples, etc up to tuples with 10 elements (though most algorithms do not
support so many dimensions).

A tuple can be the point type used by the models linestring, polygon, segment, box, and ring
Model of

Point Concept

Header

#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _tupl e. hpp>

The standard header boost / geonet ry. hpp does not include this header.

Example

Shows how to use Boost. Tuple pointsin Boost.Geometry

Working with Boost. Tuples in Boost.Geometry is straightforward and shown in various other examples as well.

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ pol ygon. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _tupl e. hpp>

BOOST_GEOVETRY_REG STER BOOST_TUPLE_CS(cs: : cart esi an)

int main()

{

boost: : geonetry: : nodel : : pol ygon<boost: : tupl e<doubl e, double> > poly
pol y. outer (). push_back(boost:: nmake_ tuple(1.0, 2.0))
pol y. outer (). push_back(boost:: nmake_tuple(6.0, 4.0))
pol y. outer (). push_back(boost: : nmake_tuple(5.0, 1.0))
pol y. outer (). push_back(boost:: nmake_ tuple(1.0, 2.0))

std::cout << "Area: " << boost::geonetry::area(poly) << std::endl
std::cout << "Contains (1.5, 2.5)
<< std:: bool al pha
<< boost::geonetry::w thin(boost::nake_ tuple(1l.5 2.5), poly)
<< std::endl

return O
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Output:

Area: 6.5
Contains (1.5, 2.5): false

Boost.Polygon

Boost.Polygon's point_data
The Boost.Polygon point type (boost:: polygon::point_data) is adapted to the Boost. Geometry Point Concept.
Description

Boost.Polygon's points (as well as polygons) can be used by Boost.Geometry. Thetwo libraries can therefore be used together. Using
a boost::polygon::point_data<...>, algorithms from both Boost.Polygon and Boost. Geometry can be called.

Model of

Point Concept

Header

#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _pol ygon. hpp>
The standard header boost / geonet ry. hpp does not include this header.
Example

Shows how to use Boost.Polygon point_data within Boost.Geometry

#i ncl ude <i ostreanr
#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _pol ygon. hpp>

int main()
{
boost: : pol ygon: : poi nt _data<int> a(1, 2), b(3, 4);
std::cout << "Distance (using Boost.Geonetry):
<< boost::geonetry::distance(a, b) << std::endl;
std::cout << "Distance (using Boost. Pol ygon):
<< boost:: pol ygon: : eucl i dean_di stance(a, b) << std::endl;

return O;

Output:

Di stance (using Boost.Geonetry): 2.82843
Di stance (using Boost. Pol ygon): 2.82843

Boost.Polygon's rectangle_data
Boost.Polygon's rectangle type (boost::polygon::rectangle_data) is adapted to the Boost. Geometry Point Concept.
Description

Boost.Polygon's points (aswell as polygons) can be used by Boost.Geometry. Thetwo libraries can therefore be used together. Using
aboost::polygon::rectangle data<...>, algorithms from both Boost.Polygon and Boost.Geometry can be called.
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Model of

Box Concept

Header

#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _pol ygon. hpp>
The standard header boost / geonet ry. hpp does not include this header.
Example

Shows how to use Boost.Polygon rectangle data within Boost.Geometry

#i ncl ude <i ostreanr
#i ncl ude <boost/geomnetry. hpp>
#i ncl ude <boost/geomnetry/ geonetri es/ adapt ed/ boost _pol ygon. hpp>
int main()
{
t ypedef boost:: pol ygon: :rectangl e_data<int> rect;
rect b = boost::polygon::construct<rect>(1, 2, 3, 4)
std::cout << "Area (using Boost.Ceonetry):
<< boost::geonetry::area(b) << std::endl
std::cout << "Area (using Boost.Polygon):
<< boost:: polygon::area(b) << std::endl

return O;

Output:

Area (using Boost.Ceonetry): 4
Area (using Boost.Polygon): 4

Boost.Polygon's polygon_data
Boost.Polygon's polygon type (boost::polygon::polygon_data) is adapted to the Boost.Geometry Ring Concept.
Description

Boost.Polygon's points (aswell as polygons) can be used by Boost.Geometry. Thetwo libraries can therefore be used together. Using
aboost::polygon::polygon_data<...>, algorithms from both Boost.Polygon and Boost. Geometry can be called.

Model of

Ring Concept

Header

#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _pol ygon. hpp>
The standard header boost / geonet ry. hpp does not include this header.
Example

Shows how to use Boost.Polygon polygon_data within Boost.Geometry
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#i ncl ude <i ostreanr
#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _pol ygon. hpp>
int main()
{
t ypedef boost: : pol ygon: : pol ygon_dat a<i nt > pol ygon;
t ypedef boost: : pol ygon: : pol ygon_traits<pol ygon>:: point_type point;
point pts[5] = {
boost : : pol ygon: : construct <point>(0, 0),
boost : : pol ygon: : construct <poi nt>(0, 10),
boost : : pol ygon: : construct <poi nt>(10, 10),
boost : : pol ygon: : construct <poi nt >( 10, 0),
boost: : pol ygon: : construct <poi nt>(0, 0)

I

pol ygon pol y;
boost: : pol ygon: :set_points(poly, pts, pts+5);

std::cout << "Area (using Boost.Geonetry):

<< boost::geonetry::area(poly) << std::endl;
std::cout << "Area (using Boost.Polygon):

<< boost:: pol ygon::area(poly) << std::endl;

return O;

Output:

Area (using Boost.Geonetry): 100
Area (using Boost. Pol ygon): 100

Boost.Polygon's polygon_with_holes_data

Boost.Polygon's polygon type supporting holes (boost::polygon::polygon with_holes data) is adapted to the Boost.Geometry
Polygon Concept.

Description

Boost.Polygon's points (aswell as polygons) can be used by Boost.Geometry. Thetwo libraries can therefore be used together. Using
aboost::polygon::polygon_with_holes data<...>, algorithms from both Boost.Polygon and Boost.Geometry can be called.

Model of

Polygon Concept

Header

#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _pol ygon. hpp>
The standard header boost / geonet ry. hpp does not include this header.
Example

Shows how to use Boost.Polygon polygon_with _holes data within Boost.Geometry
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#i ncl ude <i ostreanr
#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _pol ygon. hpp>

int main()
{
t ypedef boost: : pol ygon: : pol ygon_wi t h_hol es_dat a<i nt > pol ygon;
t ypedef boost: : pol ygon: : pol ygon_traits<pol ygon>:: point_type point;
t ypedef boost:: pol ygon: : pol ygon_with_hol es_traits<pol ygon>:: hol e_type hol e;

point pts[5] = {
boost : : pol ygon: : construct <point>(0, 0),
boost : : pol ygon: : construct <poi nt>(0, 10),
boost : : pol ygon: : construct <poi nt>(10, 10),
boost : : pol ygon: : construct <poi nt >(10, 0),
boost : : pol ygon: : construct <point>(0, 0)

b

poi nt hole_pts[5] = {
boost: : pol ygon: : construct<point>(1, 1),
boost: : pol ygon: : construct<point>(9, 1),
boost: : pol ygon: : construct <point>(9, 9),
boost: : pol ygon: : construct<point>(1, 9),
boost: : pol ygon: : construct<point>(1, 1)

I

hole hls[1];
boost: : pol ygon: :set_points(hls[0], hole_pts, hole_pts+5);

pol ygon pol y;
boost: : pol ygon: :set_points(poly, pts, pts+5);
boost: : pol ygon: : set _hol es(poly, hls, hls+1);
std::cout << "Area (using Boost.CGeonetry):

<< boost::geonetry::area(poly) << std::endl;
std::cout << "Area (using Boost. Polygon):

<< boost:: pol ygon::area(poly) << std::endl;

return O;

Output:

Area (using Boost.Geonetry): 36
Area (using Boost. Polygon): 36

Boost.Range

Boost.Range filtered

Boost.Range filtered range adaptor is adapted to Boost.Geometry

Description

Boost.Range filtered range adaptor filters arange.

Model of

The Boost.Range filtered range adaptor takes over the model of the original geometry, which might be:

 alinestring
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e aring

e amulti_point

» amulti_linestring

e amulti_polygon

Header

#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _range/filtered. hpp>
The standard header boost / geonet ry. hpp does not include this header.

Example

Shows how to use a Boost.Geometry linestring, filtered by Boost.Range adaptor

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geonetry/ geonetries/linestring. hpp>

#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>

#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _range/filtered. hpp>

struct not_two

{

tenpl ate <typenane P>
bool operator()(P const& p) const

{
}

return boost::geonetry::get<l>(p) != 2;

int main()

t ypedef boost::geonetry::nodel ::d2:: point_xy<int> xy;
boost: : geonetry::nodel::linestring<xy> line;
Ii ne. push_back(xy(0, 0));

i ne. push_back(xy(1, 1));

li ne. push_back(xy(2, 2));

i ne. push_back(xy(3, 1));

Ii ne. push_back(xy(4, 0));

li ne. push_back(xy(5, 1));

Ii ne. push_back(xy(6, 2));

li ne. push_back(xy(7, 1));

Ii ne. push_back(xy(8, 0));

usi ng boost::adaptors::filtered;

std: : cout
<< boost::geonetry::length(line) << std::endl
<< boost::geonetry::length(line | filtered(not_two())) << std::endl
<< boost::geonetry::dsv(line | filtered(not_two())) << std::endl;

return O;

Output:
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11. 3137
9. 65685
(€0, 0), (1, 1), (3 1), (4 0, (5 1), (7, 1), (8, 0))

Boost.Range reversed

Boost.Range reversed range adaptor is adapted to Boost. Geometry

Description

Boost.Range reversed range adaptor reverses arange.

Model of

The Boost.Range reversed range adaptor takes over the model of the original geometry, which might be:
 alinestring

* aring

e amulti_point

e amulti_linestring

e amulti_polygon

Header

#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _range/ rever sed. hpp>
The standard header boost / geonet ry. hpp does not include this header.

Example

Shows how to use a Boost.Geometry linestring, reversed by Boost.Range adaptor

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geonetry/ geonetries/linestring. hpp>

#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>

#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _range/ rever sed. hpp>

int main()
{
t ypedef boost::geonetry::nodel ::d2:: point_xy<int> xy;
boost:: geonetry::nodel ::linestring<xy> line
I'i ne. push_back(xy(0, 0));
i ne. push_back(xy(1, 1));

std: : cout
<< boost::geonetry::dsv(line | boost::adaptors::reversed)
<< std::endl

return O;

Output:

((1, 1), (0, 0))
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Boost.Range sliced

Boost.Range sliced range adaptor is adapted to Boost. Geometry

Description

Boost.Range sliced range adaptor creates aslice of arange (usualy alinestring)

Model of

The Boost.Range sliced range adaptor takes over the model of the original geometry, which might be:
 alinestring

* aring

» amulti_point

e amulti_linestring

» amulti_polygon

Header

#i ncl ude <boost/ geonetry/ geonetri es/ adapt ed/ boost _range/ sl i ced. hpp>
The standard header boost / geonet ry. hpp does not include this header.

Example

Shows how to use a Boost.Geometry linestring, sliced by Boost.Range adaptor

#i ncl ude <i ostreanr
#i ncl ude <boost/assign. hpp>

#i ncl ude <boost/geomnetry. hpp>

#i ncl ude <boost/geomnetry/ geonetries/linestring. hpp>

#i ncl ude <boost/geonetry/ geonetries/ point_xy. hpp>

#i ncl ude <boost/geonetry/ geonetries/ adapt ed/ boost _range/ sl i ced. hpp>

int main()
{

usi ng nanmespace boost: : assign;

t ypedef boost::geonetry:: nodel::d2:: poi nt_xy<int> xy;

boost: : geonetry: :nmodel ::linestring<xy> |line;
line += xy(0, 0);

line += xy(1, 1);

line += xy(2, 2);

line += xy(3, 3);

line += xy(4, 4);

std: : cout

<< boost::geonetry::dsv(line | boost::adaptors::sliced(1l, 3)) << std::endl;

return O;

Output:
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((1, 1), (2, 2)

Boost.Range strided
Boost.Range strided range adaptor is adapted to Boost. Geometry
Description

Boost.Range strided range adaptor makes a strided range (usually begin alinestring or ring) such that traversal is performed in steps
of n.

Model of

The Boost.Range strided range adaptor takes over the model of the original geometry, which might be:
 alinestring

* aring

e amulti_point

e amulti_linestring

* amulti_polygon

Header

#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _range/ stri ded. hpp>
The standard header boost / geonet ry. hpp does not include this header.

Example

Shows how to use a Boost.Geometry ring, strided by Boost.Range adaptor
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#i ncl ude <i ostreanr
#i ncl ude <boost/ assi gn. hpp>

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>

#i ncl ude <boost/geonetry/ geonetries/ring. hpp>

#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _range/ stri ded. hpp>

int main()

{
usi ng nanespace boost:: assign;
usi ng boost:: adaptors::strided;

t ypedef boost::geonetry::nodel ::d2::point_xy<int> xy;

boost: : geonetry:: nodel ::ring<xy> ring;

ring += xy(0, 0);

ring += xy(0, 1);

ring += xy(0, 2);

ring += xy(1, 2);

ring += xy(2, 2);

ring += xy(2, 0);

boost::geonetry::correct(ring);

std: : cout
<< "Normal : " << boost::geonetry::dsv(ring) << std::endl
<< "Strided: " << boost::geonetry::dsv(ring | strided(2)) << std::endl;

return O;

Output:

Normal : ((O, O), (O, 1), (O, 2), (1, 2), (2, 2), (2, 0), (0, 0))
Strided: ((O0, 0), (0, 2), (2, 2), (0, 0))

Macro's for adaption

BOOST_GEOMETRY_REGISTER_BOX
Macro to register abox.
Description

The macro BOOST _GEOMETRY_REGISTER BOX registers a box such that it is recognized by Boost.Geometry and that
Boost.Geometry functionality can used with the specified type. The box may contain template parameters, which must be specified
then.

Synopsis

#defi ne BOOST _GEOMVETRY_REQ STER BOX(Box, Point, M nCorner,
Max Cor ner)
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Parameters
Name Description
Box Box type to be registered
Point Point type on which box isbased. Might be two or three-dimen-
sional
MinCorner minimum corner (should be public member or method)
MaxCorner maximum corner (should be public member or method)
Header

#i ncl ude <boost/geonetry/ geonetries/regi ster/box. hpp>
Example

Show the use of the macro BOOST_GEOMETRY_REGISTER_BOX

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geonetry/ geonetries/register/point. hpp>
#i ncl ude <boost/geonetry/ geonetries/register/box. hpp>

struct my_point

doubl e x, vy;
b
struct my_box
{
ny_point ||, ur;
b

/1 Register the point type
BOOST_GEOVETRY_REQ STER_PO NT_2D( my_poi nt, double, cs::cartesian, X, y)

/'l Register the box type, also notifying that it is based on "ny_point"

BOOST_GEOVETRY_REQ STER _BOX( ny_box, ny_point, I, ur)

int main()

{
ny_box b = boost::geonetry:: nmake<nmy_box>(0, 0, 2, 2);
std::cout << "Area: " << boost::geonetry::area(b) << std::endl;
return O;

}

Output:
Area: 4

BOOST_GEOMETRY_REGISTER_BOX_2D_4VALUES

Macro to register abox.
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Description

The macro BOOST_GEOMETRY _REGISTER_BOX_2D_4VALUES registers abox such that it is recognized by Boost.Geometry
and that Boost.Geometry functionality can used with the specified type.

Synopsis

#def i ne BOOST_GEOVETRY_REG STER BOX_2D 4VALUES(Box, Point, Left,
Bottom Right, Top)

Parameters
Name Description
Box Box type to be registered
Point Point type reported as point_type by box. Must be two dimen-
sional. Note that these box tyeps do not contain points, but they
must have arelated point_type
Left Left side (must be public member or method)
Bottom Bottom side (must be public member or method)
Right Right side (must be public member or method)
Top Top side (must be public member or method)
Header

#i ncl ude <boost/geonetry/ geonetries/regi ster/box. hpp>
Example

Show the use of the macro BOOST_GEOMETRY_REGISTER_BOX_2D_4VALUES
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#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geonetry/ geonetries/register/point. hpp>
#i ncl ude <boost/geonetry/ geonetries/register/box. hpp>

struct my_point

{
int x, vy;
b
struct my_box
{
int left, top, right, bottom
b

BOOST_GEOVETRY_REQ STER PO NT_2D(my_point, int, cs::cartesian, X, Y)

/1 Register the box type, also notifying that it is based on "ny_point"
/1 (even if it does not contain it)
BOOST_GEOVETRY_REQ STER _BOX 2D 4VALUES(ny_box, mny_point, left, top, right, bottom

int main()

{
ny_box b = boost::geonetry:: nmake<nmy_box>(0, 0, 2, 2);
std::cout << "Area: " << boost::geonetry::area(b) << std::endl;
return O;

}

Output:
Area: 4

BOOST_GEOMETRY_REGISTER_BOX_TEMPLATED
Macro to register abox.
Description

The macro BOOST_GEOMETRY_REGISTER_BOX_TEMPLATED registers abox such that it is recognized by Boost. Geometry
and that Boost.Geometry functionality can used with the specified type. The type must have one template parameter, which should
be a point type, and should not be specified. Boost.Geometry takes care of inserting the template parameter. Hence all types of this
templated box are registered, regardless of their point type.

Synopsis

#def i ne BOOST_CEOVETRY_REG STER BOX_TEMPLATED( Box, M nCorner, MaxCorner)

Parameters
Name Description
Box Box type to be registered
MinCorner minimum corner (should be public member or method)
MaxCorner maximum corner (should be public member or method)
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Header
#i ncl ude <boost/geonetry/ geonetries/regi ster/box. hpp>
Example

Show the use of the macro BOOST_GEOMETRY _REGISTER_BOX_TEMPLATED

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ point_xy. hpp>
#i ncl ude <boost/geomnetry/ geonetries/register/box. hpp>

tenpl ate <typenane P>
struct my_box

{
PIll, ur;
H
/! Register the box type
BOOST_GEOVETRY_REG STER _BOX_TEMPLATED( my_box, |1, ur)
int main()
{

t ypedef my_box<boost:: geonetry:: nodel ::d2:: poi nt _xy<doubl e> > box;
box b = boost::geonetry:: make<box>(0, 0, 2, 2);

std::cout << "Area: " << boost::geonetry::area(b) << std::endl;
return O;

Output:

Area: 4

BOOST_GEOMETRY_REGISTER_LINESTRING

Macro to register alinestring.

Description

The macro BOOST_GEOMETRY_REGISTER_LINESTRING registers alinestring such that it is recognized by Boost. Geometry
and that Boost.Geometry functionality can used with the specified type. The linestring may contain template parameters, which must
be specified then.

Synopsis

#def i ne BOOST_GEOVETRY_REG STER LI NESTRI NG( Li nest ri ng)

Parameters

Name Description

Linestring linestring type to be registered
Header

#i ncl ude <boost/geonetry/ geonetries/regi ster/linestring. hpp>
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Example

Show the use of BOOST_GEOMETRY_REGISTER_LINESTRING

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geomnetry/ geonetries/ poi nt_xy. hpp>
#i ncl ude <boost/geonetry/ geonetries/register/linestring. hpp>

t ypedef boost::geonetry::nodel ::d2:: poi nt_xy<doubl e> point_2d;
BOOST_GEOVETRY_REQ STER LI NESTRI NG( st d: : vect or <poi nt _2d>)

int main()

{
/1 Normal usage of std::
std::vector<point_2d> |ine;
I'i ne. push_back(point_2d(1, 1));
I'i ne. push_back(point_2d(2, 2));
I'i ne. push_back(point_2d(3, 1));

/'l Usage of Boost.CGeonetry's |ength and wkt functions
std::cout << "Length:

<< boost::geonetry::length(line)

<< std::endl;
std::cout << "VKT:

<< boost::geonetry::wkt(line)

<< std::endl;

return O;

Output:

Length: 2.82843
VWKT: LINESTRING1 1,2 2,3 1)

BOOST _GEOMETRY_REGISTER_LINESTRING TEMPLATED
Macro to register atemplated linestring.
Description

Themacro BOOST_GEOMETRY_REGISTER_LINESTRING_TEMPLATED registersatemplated linestring such that it isrecognized
by Boost.Geometry and that Boost. Geometry functionality can used with the specified type. The type must have one template para-
meter, which should be a point type, and should not be specified. Boost. Geometry takes care of inserting the template parameter.
Hence al types of thistemplated linestring are registered, regardless of their point type.

Synopsis

#def i ne BOOST_CEOMETRY_REQ STER_LI NESTRI NG_TEMPLATED( Li nestri ng)

Parameters
Name Description
Linestring linestring (without template parameters) type to be registered
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Header
#i ncl ude <boost/geonetry/ geonetries/register/linestring. hpp>
Example

Show the use of the macro BOOST_GEOMETRY_REGISTER_LINESTRING_TEMPLATED

#i ncl ude <i ostreanr
#i ncl ude <deque>

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ point_xy. hpp>
#i ncl ude <boost/geonetry/ geonetries/register/linestring. hpp>

/1 Adapt any deque to Boost.Ceonetry Linestring Concept
BOOST_GEOVETRY_REG STER_LI NESTRI NG_TEMPLATED( st d: : deque)

int main()

{
std: : deque<boost: : geonetry: : nodel ::d2:: poi nt _xy<doubl e> > |ine(2);
boost: : geonetry: :assign_values(line[0], 1, 1);
boost: : geonetry::assign_values(line[1l], 2, 2);

/| Boost.CGeonetry al gorithnms work on any deque now

std::cout << "Length: " << boost::geonetry::length(line) << std::endl;
std::cout << "Line: " << boost::geonetry::dsv(line) << std::endl;
return O;
}
Output:

Length: 1.41421
Line: ((1, 1), (2, 2))

BOOST_GEOMETRY_REGISTER_MULTI_LINESTRING
Macro to register amulti_linestring.
Description

The macro BOOST _GEOMETRY_REGISTER_MULTI_LINESTRING registers a multi_linestring such that it is recognized by
Boost.Geometry and that Boost. Geometry functionality can used with the specified type. The multi_linestring may contain template
parameters, which must be specified then.

Synopsis

#def i ne BOOST_GEOVETRY_REG STER MULTI _LI NESTRI NG Mul ti Li neStri ng)

Parameters

Name Description

MultiLineString multi_linestring type to be registered
Header
#i ncl ude <boost/geonetry/ geonetries/register/nmulti_Ilinestring. hpp>
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Example

Show the use of the macro BOOST_GEOMETRY _REGISTER_MULTI_LINESTRING

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geonetry/ geonetries/linestring. hpp>

#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _tupl e. hpp>

#i ncl ude <boost/geonetry/ geonetries/register/multi_Iinestring. hpp>

t ypedef boost::geonetry::nmodel::linestring
<
boost::tupl e<fl oat, float>
> |inestring_type;

BOOST_GEQOVETRY_REGQ STER BOOST _TUPLE CS(cs:: cartesian)
BOOST_GEOVETRY_REQ STER_MULTI _LI NESTRI NG( st d: : deque<l i nestri ng_type>)

int main()

{
/1 Normal usage of std::
std::deque<linestring_type> lines(2);

boost:: geonetry::read_wkt ("LINESTRINGO 0,1 1)", lines[O0]);
boost::geonetry::read_wkt ("LINESTRING 2 2,3 3)", lines[1]);
/'l Usage of Boost.Geonetry
std::cout << "LENGIH: " << boost::geonetry::length(lines) << std::endl;
return O;
}
Output:

LENGTH: 2.82843

BOOST _GEOMETRY_REGISTER_MULTI_LINESTRING _TEMPLATED
Macro to register atemplated multi_linestring.
Description

The macroBOOST_GEOMETRY_REGISTER_MULTI_LINESTRING_TEMPLATED registers atemplated multi_linestring such
that it isrecognized by Boost.Geometry and that Boost.Geometry functionality can used with the specified type. The type must have
one template parameter, which should be a linestring type, and should not be specified. Boost.Geometry takes care of inserting the
template parameter. Hence all types of thistemplated multi_linestring are registered, regardless of their point type.

Synopsis

#def i ne BOOST_CGEOMETRY_REGQ STER_MULTI _LI NESTRI NG_TEMPLATED( Mul ti Li neStri ng)

Parameters
Name Description
MultiLineString multi_linestring (without template parameters) type to be re-
gistered
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Geometry

Header

#i ncl ude <boost/geonetry/geonetries/register/nulti_linestring. hpp>
Example

[register multi_linestring_templated] [register multi_linestring_templated output]
BOOST_GEOMETRY_REGISTER_MULTI_POINT

Macro to register amulti_point.

Description

Themacro BOOST_GEOMETRY _REGISTER_MULTI_POINT registersamulti_point such that it is recognized by Boost. Geometry
and that Boost.Geometry functionality can used with the specified type. The multi_point may contain template parameters, which
must be specified then.

Synopsis

#def i ne BOOST _GEOMVETRY_REG STER_MULTI _POI NT(Mul ti Poi nt)

Parameters

Name Description

MultiPoint multi_point type to be registered
Header

#i ncl ude <boost/geometry/ geonetries/register/multi_point. hpp>
Example

Show the use of the macro BOOST_GEOMETRY_REGISTER_MULTI_POINT

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _tupl e. hpp>
#i ncl ude <boost/geonetry/ geonetries/register/ multi_point. hpp>

t ypedef boost::tuple<float, float> point_type;

BOOST_GEOVETRY_REQ STER _BOOST_TUPLE_CS(cs: : cartesi an)
BOOST_GEOVETRY_REAQ STER_MJULTI _PO NT(std: : deque< ::point_type >)

int main()
{
/1 Normal usage of std::
st d: : deque<poi nt _type> nul ti_point;
mul ti _poi nt. push_back(point_type(1l, 1));
mul ti _poi nt. push_back(poi nt_type(3, 2));
/'l Usage of Boost.Geonetry
std::cout << "WKT: " << boost::geonetry::wkt(rmulti_point) << std::endl;

return O;

Output:
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VWKT: MULTI PO NT((1 1), (3 2))

BOOST_GEOMETRY_REGISTER_MULTI_POINT_TEMPLATED
Macro to register atemplated multi_point.
Description

The macro BOOST_GEOMETRY_REGISTER_MULTI_POINT_TEMPLATED registers a templated multi_point such that it is
recognized by Boost.Geometry and that Boost.Geometry functionality can used with the specified type. The type must have one
template parameter, which should be a point type, and should not be specified. Boost.Geometry takes care of inserting the template
parameter. Hence all types of thistemplated multi_point are registered, regardless of their point type.

Synopsis

#def i ne BOOST_GEOVETRY_REG STER_MULTI _POl NT_TEMPLATED( Mul t i Poi nt )

Parameters

Name Description

MultiPoint multi_point (without template parameters) type to be registered
Header

#i ncl ude <boost/geonetry/ geonetries/register/multi_point. hpp>
Example

Show the use of the macro BOOST_GEOMETRY _REGISTER_MULTI_POINT_TEMPLATED

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _tupl e. hpp>
#i ncl ude <boost/geonetry/ geonetries/register/ multi_point. hpp>

BOOST_GEOVETRY_REQ STER_MULTI _PO NT_TEMPLATED( st d: : deque)
BOOST_GEOVETRY_REQ STER _BOOST_TUPLE_CS(cs: : cartesi an)
int main()
{ /1 Normal usage of std::
st d: : deque<boost::tuple<float, float> > nulti_point;

mul ti _poi nt. push_back(boost: :tuple<float, float>(1, 1)
mul ti _poi nt. push_back(boost: :tuple<float, float>(3, 2)

)
)

/'l Usage of Boost.Geonetry
std::cout << "WKT: " << boost::geonetry::wkt(rmulti_point) << std::endl;

return O;

Output:

VKT: MULTI PO NT((1 1), (3 2))
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BOOST_GEOMETRY_REGISTER_MULTI_POLYGON
Macro to register amulti_polygon.
Description

The macro BOOST_GEOMETRY_REGISTER_MULTI_POLYGON registers a multi_polygon such that it is recognized by
Boost.Geometry and that Boost.Geometry functionality can used with the specified type. The multi_polygon may contain template
parameters, which must be specified then.

Synopsis

#def i ne BOOST_GEOMVETRY_REG STER_MULTI _POLYGON( Mul ti Pol ygon)

Parameters

Name Description

MultiPolygon multi_polygon type to be registered
Header

#i ncl ude <boost/geonetry/ geonetries/regi ster/ multi_pol ygon. hpp>
Example

Show the use of the macro BOOST_GEOMETRY _REGISTER_MULTI_POLY GON

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geonetry/ geonetri es/ pol ygon. hpp>

#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _tupl e. hpp>

#i ncl ude <boost/geonetry/ geonetries/register/ multi_pol ygon. hpp>

t ypedef boost::geonetry:: nodel :: pol ygon
<

boost::tupl e<float, float>
> pol ygon_type;

BOOST_GEOVETRY_REG STER BOOST_TUPLE_CS( cs: : cart esi an)
BOOST_GEOVETRY_REG STER_MULTI _POLYGON( st d: : vect or <pol ygon_t ype>)

int main()
{
/1 Normal usage of std::
std: : vector<pol ygon_type> pol ygons(2);

boost: : geonetry: :read_wkt ("POLYGON((O 0,0 1,1 1,1 0,0 0))", polygons[0]);
boost: : geonmetry: :read_wkt ("POLYGON((3 0,3 1,4 1,4 0,3 0))", polygons[1]);
/'l Usage of Boost.Geonetry
std::cout << "AREA: " << boost::geonetry::area(polygons) << std::endl;
return O;

}

Output:
AREA: 2
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BOOST_GEOMETRY_REGISTER_MULTI_POLYGON_TEMPLATED
Macro to register atemplated multi_polygon.
Description

Themacro BOOST_GEOMETRY_REGISTER_MULTI_POLYGON_TEMPLATED registersatemplated multi_polygon such that
it isrecognized by Boost.Geometry and that Boost. Geometry functionality can used with the specified type. The type must have one
template parameter, which should be apolygon type, and should not be specified. Boost. Geometry takes care of inserting the template
parameter. Hence all types of this templated multi_polygon are registered, regardless of their point type.

Synopsis

#def i ne BOOST_GEOVETRY_REG STER MULTI _POLYGON TEMPLATED( Mul ti Pol ygon)

Parameters
Name Description
MultiPolygon multi_polygon (without template parameters) type to be re-
gistered
Header

#i ncl ude <boost/geonetry/ geonetries/regi ster/ multi_pol ygon. hpp>
Example

[register_multi_polygon_templated] [register_multi_polygon_templated output]
BOOST_GEOMETRY_REGISTER_POINT_2D

Macro to register a2D point type.

Description

The macro BOOST _GEOMETRY _REGISTER_POINT_2D registers a two-dimensional point type such that it is recognized by
Boost. Geometry and that Boost.Geometry functionality can used with the specified type.

Synopsis

#def i ne BOOST_GEOVETRY_REGQ STER PO NT_2D( Poi nt, Coordi nat eType, Coordi nat eSystem
Fi el dO, Fieldl)

Parameters
Name Description
Point Point type to be registered
CoordinateType Type of the coordinates of the point (e.g. double)
CoordinateSystem Coordinate system (e.g. cs::cartesian)
Fieldo Member containing first (usually x) coordinate
Fieldl Member containing second (usually y) coordinate
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Header

#i ncl ude <boost/geonetry/ geonetries/register/point. hpp>

‘g Caution
Use the macro outside any namespace

S Note
A point can include a namespace

Examples

Show the use of the macro BOOST_GEOMETRY_REGISTER_POINT_2D

#i ncl ude <i ostreanr
#i ncl ude <boost/geomnetry. hpp>
#i ncl ude <boost/geonetry/ geometries/register/point. hpp>

(1)
struct | egacy_point
{
doubl e x, v;
b

BOOST_GEOVETRY_REG STER PO NT_2D(| egacy_poi nt, double, cs::cartesian, x, y) O
int main()
{

| egacy_poi nt pl, p2;

nanmespace bg = boost::geonetry;

(3]

bg: : assi gn_val ues(pl, 1, 1);

bg: : assi gn_val ues(p2, 2, 2);

doubl e d = bg::distance(pl, p2);

std::cout << "Distance: " << d << std::endl;

return O;

O Somewhere, any legacy point struct is defined
® Themagic: adapt it to Boost. Geometry Point Concept
® Any Boost.Geometry function can be used for legacy point now. Here: assign_values and distance

Output:

Di stance: 1.41421

BOOST_GEOMETRY_REGISTER_POINT_2D_CONST

Macro to register a 2D point type (const version)
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Description

ThemacroBOOST_GEOMETRY_REGISTER_POINT_2D_CONST registersatwo-dimensional point typesuchthat itisrecognized
by Boost.Geometry and that Boost.Geometry functionality can used with the specified type.. The const version registers only read
access to the fields, the point type is therefore read-only

Synopsis

#def i ne BOOST_GEOVETRY_REGQ STER_PO NT_2D CONST( Poi nt, Coordi nat eType, Coordi nateSystem
Fi el dO, Fieldl)

Parameters
Name Description
Point Point type to be registered
CoordinateType Type of the coordinates of the point (e.g. double)
CoordinateSystem Coordinate system (e.g. cs::cartesian)
Fieldo Member containing first (usually x) coordinate
Fieldl Member containing second (usually y) coordinate
Header

#i ncl ude <boost/geonetry/ geonetries/register/point. hpp>
BOOST_GEOMETRY_REGISTER_POINT_2D_GET_SET
Macro to register a 2D point type (having separate get/set methods)
Description

ThemacroBOOST_GEOMETRY_REGISTER_POINT_2D_GET_SET registersatwo-dimensional point type suchthat it isrecognized
by Boost.Geometry and that Boost.Geometry functionality can used with the specified type.. The get/set version registers get and
set methods separately and can be used for classes with protected member variables and get/set methods to change coordinates

Synopsis

#def i ne BOOST_CEOVETRY_REG STER PO NT_2D GET_SET( Poi nt, Coordi nat eType, Coordi nat eSystem
Get0, Getl, SetO,
Set 1)
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Parameters
Name Description
Point Point type to be registered
CoordinateType Type of the coordinates of the point (e.g. double)
CoordinateSystem Coordinate system (e.g. cs::cartesian)
Get0 Method to get the first (usually x) coordinate
Getl Method to get the second (usually y) coordinate
Set0 Method to set thefirst (usually x) coordinate
Setl Method to set the second (usually y) coordinate
Header

#i ncl ude <boost/geonetry/ geonetries/register/point. hpp>

BOOST_GEOMETRY_REGISTER_POINT_3D
Macro to register a3D point type.
Description

The macro BOOST_GEOMETRY_REGISTER _POINT_3D registers a three-dimensional point type such that it is recognized by
Boost.Geometry and that Boost.Geometry functionality can used with the specified type.

Synopsis

#def i ne BOOST_GEOVETRY_REGQ STER PO NT_3D( Poi nt, Coordi nat eType, Coordi nat eSystem
Fiel dO, Fieldl, Field2)

Parameters
Name Description
Point Point type to be registered
CoordinateType Type of the coordinates of the point (e.g. double)
CoordinateSystem Coordinate system (e.g. cs::cartesian)
Fieldo Member containing first (usually x) coordinate
Fieldl Member containing second (usually y) coordinate
Field2 Member containing third (usually z) coordinate
Header

#i ncl ude <boost/geonetry/ geonetries/register/point. hpp>
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BOOST_GEOMETRY_REGISTER_POINT_3D_CONST
Macro to register a 3D point type (const version)
Description

ThemacroBOOST _GEOMETRY_REGISTER POINT_3D_CONST registersathree-dimensional point type such that itisrecognized
by Boost.Geometry and that Boost.Geometry functionality can used with the specified type.. The const version registers only read
access to the fields, the point type is therefore read-only

Synopsis

#def i ne BOOST_GEOVETRY_REG STER PO NT_3D _CONST( Poi nt, Coordi nat eType, Coordi nat eSystem
Fiel dO, Fieldl, Field2)

Parameters
Name Description
Point Point type to be registered
CoordinateType Type of the coordinates of the point (e.g. double)
CoordinateSystem Coordinate system (e.g. cs::cartesian)
Fieldo Member containing first (usually x) coordinate
Fieldl Member containing second (usually y) coordinate
Field2 Member containing third (usually z) coordinate
Header

#i ncl ude <boost/geonetry/ geonetries/register/point. hpp>

BOOST_GEOMETRY_REGISTER_POINT_3D_GET_SET
Macro to register a 3D point type (having separate get/set methods)
Description

The macro BOOST _GEOMETRY _REGISTER POINT_3D_GET_SET registers a three-dimensional point type such that it isre-
cognized by Boost.Geometry and that Boost. Geometry functionality can used with the specified type.. The get/set version registers
get and set methods separately and can be used for classeswith protected member variables and get/set methods to change coordinates

Synopsis

#def i ne BOOST_GEOVETRY_REQ STER PO NT_3D GET_SET( Poi nt, Coordi nat eType, Coordi nat eSystem
Get0, Getl, Get2,
Set0, Setl, Set2)
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Parameters
Name Description
Point Point type to be registered
CoordinateType Type of the coordinates of the point (e.g. double)
CoordinateSystem Coordinate system (e.g. cs::cartesian)
Get0 Method to get the first (usually x) coordinate
Getl Method to get the second (usually y) coordinate
Get2 Method to get the third (usually z) coordinate
Set0 Method to set the first (usually x) coordinate
Setl Method to set the second (usually y) coordinate
Set2 Method to set the third (usually z) coordinate
Header

#i ncl ude <boost/geonetry/ geonetries/register/point. hpp>

BOOST _GEOMETRY_REGISTER_RING
Macro to register aring.
Description

The macro BOOST_GEOMETRY _REGISTER_RING registers a ring such that it is recognized by Boost.Geometry and that
Boost.Geometry functionality can used with the specified type. The ring may contain template parameters, which must be specified
then.

Synopsis

#defi ne BOOST_GEOMETRY_REG STER RI NG Ri ng)

Parameters

Name Description

Ring ring type to be registered
Header

#i ncl ude <boost/geonetry/ geonetries/regi ster/ring. hpp>
Example

Show the use of the macro BOOST_GEOMETRY _REGISTER_RING
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#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>
#i ncl ude <boost/geonetry/ geonetries/register/ring. hpp>

t ypedef boost::geonetry::nodel ::d2:: point_xy<doubl e> point_2d;
BOOST_GEOVETRY_REG STER_RI NG( st d: : vect or <poi nt _2d>) @

int main()

{
/1 Normal usage of std::
std::vector<point_2d> ring;
ring. push_back(point_2d(1, 1));
ring. push_back(point_2d(2, 2));
ring. push_back(point_2d(2, 1));

/'l Usage of Boost.Geonetry
boost:: geonetry::correct(ring);

std::cout << "Area: " << boost::geonetry::area(ring) << std::endl;
std::cout << "WKT: " << boost::geometry::wkt(ring) << std::endl;
return O;

© Themagic: adapt vector to Boost.Geometry Ring Concept

Output:

Area: 0.5
WKT: POLYGON((1 1,2 2,2 1,1 1))

BOOST_GEOMETRY_REGISTER_RING_TEMPLATED
Macro to register atemplated ring.
Description

The macro BOOST_GEOMETRY_REGISTER_RING_TEMPLATED registers a templated ring such that it is recognized by
Boost.Geometry and that Boost. Geometry functionality can used with the specified type. The type must have onetemplate parameter,
which should be a point type, and should not be specified. Boost.Geometry takes care of inserting the template parameter. Hence all
types of this templated ring are registered, regardless of their point type.

Synopsis

#define BOOST GEOVETRY_REG STER RI NG TEMPLATED( Ri ng)

Parameters

Name Description

Ring ring (without template parameters) type to be registered
Header

#i ncl ude <boost/geonetry/ geonetries/register/ring. hpp>
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Example

Show the use of the macro BOOST_GEOMETRY _REGISTER_RING_TEMPLATED

#i ncl ude
#i ncl ude

#i ncl ude
#i ncl ude
#i ncl ude

<i ostreanr
<deque>

<boost/ geonetry. hpp>
<boost/ geonetry/ geonet ri es/ poi nt _xy. hpp>
<boost/ geonetry/ geonetries/regi ster/ring. hpp>

/1 Adapt any deque to Boost.Ceonetry Ri ng Concept
BOOST_GEOMVETRY_REQ STER_RI NG_TEMPLATED( st d: : deque)
int main()
{
st d: : deque<boost : : geonetry: : nodel : : d2: : poi nt _xy<doubl e> > ring(3);

boost:: geonetry::assign_values(ring[0], 0, 0);
boost:: geonetry::assign_values(ring[2], 4, 1);
boost:: geonetry::assign_values(ring[1l], 1, 4);

/| Boost.CGeonetry al gorithnms work on any deque now
boost:: geonetry::correct(ring);

std::cout << "Area: " << boost::geonetry::area(ring) << std::endl
std::cout << "Contents: " << boost::geonetry::wkt(ring) << std::endl
return O;
}
Output:
Area: 7.5

Line: ((O0, 0), (1, 4), (4, 1), (0, 0))

Algorithms

area

area

Calculates the area of a geometry.

Description

Thefree function area calculates the area of ageometry. It uses the default strategy, based on the coordinate system of the geometry.

The area algorithm calculates the surface area of all geometries having a surface, namely box, polygon, ring, multipolygon. The
unitsarethe square of the units used for the points defining the surface. If subject geometry isdefined in meters, then areais cal culated
in sguare meters.

The area calculation can be donein al three common coordinate systems, Cartesian, Spherical and Geographic as well.

Synopsis

t enpl at e<t ypenane Ceonetry>
default _area_resul t<Geonetry>::type area(Geonetry const & geonetry)

render
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Parameters

Type Concept Name Description

Geometry const & Any typefulfillingaGeometry  geometry A mode of the specified
Concept concept

Returns

The calculated area

Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/area. hpp>
Conformance

The function areaimplements function Area from the OGC Simple Feature Specification.

Behavior
Case Behavior
pointlike (e.g. point) Returns 0
linear (e.g. linestring) Returns 0
areal (e.g. polygon) Returnsthe area
Cartesian Returns the areain the same units as the input coordinates
Spherical Returnsthe areaon aunit sphere (or another sphere, if specified

as such in the constructor of the strategy)

Reversed polygon (coordinates not according their orientiation)  Returns the negative area
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render

Geometry

Supported geometries

Geometry

Point

Segment

Box

Linestring

Ring

Polygon

Multi Point

MultiLinestring

MultiPolygon

Variant
Complexity

Linear

Examples

Calculate the area of a polygon

Status

O O 0 0 0 00 0 0 O
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#i ncl ude

#i ncl ude
#i ncl ude
#i ncl ude

<i ostreanr

<boost/ geonetry. hpp>
<boost/ geonetry/ geonet ri es/ poi nt _xy. hpp>
<boost / geonetry/ geonet ri es/ pol ygon. hpp>

nanespace bg = boost::geonetry; @

int main(

{

)

/1 Calculate the area of a cartesian pol ygon
bg: : model : : pol ygon<bg: : nodel : : d2: : poi nt _xy<doubl e> > poly;

bg: :r
doubl
std::

ead_wkt ("POLYGON((0 0,0 7,4 2,2 0,0 0))", poly);

e area = bg::area(poly)
cout << "Area: " << area << std::endl;

/1 Calculate the area of a spherical equatorial polygon
bg: : model : : pol ygon<bg: : nodel : : poi nt<float, 2, bg::cs::spherical _equatorial <bg::del
gree> > > sph_poly;

bg: : read_wkt ("POLYGON((0 0,0 45,45 0,0 0))",

area = bg::area(sph_poly)
std::cout << "Area: " << area << std::endl;
return O;

© Convenient namespace alias

Output:

Area: 16

Area: 0.339837

area (with strategy)

Calculates the area of a geometry using the specified strategy.

Description

sph_poly);

The free function area calculates the area of a geometry using the specified strategy. Reasons to specify a strategy include: use an-
other coordinate system for calculations; construct the strategy beforehand (e.g. with the radius of the Earth); select a strategy when
there are more than one available for a calculation.

Synopsis

tenpl at e<t ypenane Ceonetry, typenane Strategy>

Strategy::return_type area(CGeonetry const & geonetry, Strategy const & strategy)
Parameters
Type Concept Name Description
Geometry const & Any typefulfillingaGeometry  geometry A model of the specified
Concept concept
Strategy const & Any type fulfilling a Area strategy The strategy which will be
Strategy Concept used for area calculations
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Geometry

Returns

The calculated area

Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/area. hpp>
Conformance

The function areaimplements function Area from the OGC Simple Feature Specification.

Behavior
Case Behavior
pointlike (e.g. point) Returns 0
linear (e.g. linestring) Returns 0
areal (e.g. polygon) Returnsthe area
Cartesian Returns the area in the same units as the input coordinates
Spherical Returnsthe areaon aunit sphere (or another sphere, if specified

as such in the constructor of the strategy)

Reversed polygon (coordinates not according their orientiation)  Returns the negative area
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Geometry

Supported geometries

Geometry

Point

Segment

Box

Linestring

Ring

Polygon

Multi Point

MultiLinestring

MultiPolygon

Variant
Complexity

Linear

Example

Calculate the area of a polygon

Status

O O 0 0 0 00 0 0 O
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#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ pol ygon. hpp>
nanespace bg = boost::geonetry; @

int main()

{

/1 Calculate the area of a cartesian pol ygon

bg: : nodel : : pol ygon<bg: : nodel : : d2: : poi nt _xy<doubl e> > pol y;

bg: : read_wkt ("POLYGON((O 0,0 7,4 2,2 0,0 0))", poly);

doubl e area = bg: :area(poly);

std::cout << "Area: " << area << std::endl;

/1 Calculate the area of a spherical polygon (for latitude: 0 at equator)

bg: : nodel : : pol ygon<bg: : nodel : : poi nt<fl oat, 2, bg::cs::spherical _equatorial <bg::del
gree> > > sph_poly;

bg: : read_wkt ("POLYGON( (O 0,0 45,45 0,0 0))", sph_poly);

area = bg::area(sph_poly);

std::cout << "Area: " << area << std::endl;

return O;

© Convenient namespace alias

Output:

Area: 16
Area: 0.339837

Available Strategies

 Surveyor (cartesian)

* Huiller (spherical)

assign

assign

Assigns one geometry to another geometry.
Description

The assign algorithm assigns one geometry, e.g. a BOX, to ancther geometry, e.g. aRING. This only worksif it is possible and ap-
plicable.

Synopsis

tenpl at e<t ypenane Ceonetryl, typenane Geonetry2>
voi d assign(Geonetryl & geonetryl, Ceonetry2 const & geonetry?2)
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Geometry

Parameters
Type Concept Name
Geometryl & Any typefulfillingaGeometry  geometryl
Concept
Geometry2 const & Any typefulfillingaGeometry  geometry2
Concept
Header
Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/assign. hpp>
Example

Shows how to assign a geometry from another geometry

Description

A mode of the specified
concept (target)

A modd of the specified
concept (source)
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#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geonetry/ geonetries/ box. hpp>

#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>

#i ncl ude <boost/geonetry/ geonetri es/ pol ygon. hpp>

#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _tupl e. hpp>

BOOST_GEOVETRY_REQ STER _BOOST_TUPLE_CS(cs: : cartesi an)

int main()

{
t ypedef boost::geonetry::nodel ::d2:: point_xy<doubl e> point;
t ypedef boost:: geonetry: : nodel : : box<poi nt > box;
t ypedef boost::geonetry: : nodel :: pol ygon<poi nt > pol ygon;

poi nt pl;

box b;

boost: : geonetry::assign_values(pl, 1, 1);
boost::geonetry::assign_values(b, 1, 1, 2, 2);

/1 Assign a box to a polygon (target = source)

pol ygon p;
boost: : geonetry::assign(p, b);

/1 Assign a point to another point type (conversion of point-type)
boost: : tupl e<doubl e, doubl e> p2;
boost: : geonetry: :assign(p2, pl);

usi ng boost:: geonetry: :dsv;

std:: cout
<< "box: " << dsv(b) << std::endl
<< "polygon: " << dsv(p) << std::endl
<< "point: " << dsv(pl) << std::endl
<< "point tuples: " << dsv(p2) << std::endl
return O;
}
Output:

box: ((1, 1), (2, 2))

polygon: (((1, 1), (1, 2), (2, 2), (2, 1), (1, 1))
point: (1, 1)
poi nt tuples: (1, 1)

See also

 convert
assign_inverse

assign to abox inverse infinite
Description

The assign_inverse function initialize a 2D or 3D box with large coordinates, the min corner is very large, the max corner is very
small. Thisisaconvenient starting point to collect the minimum bounding box of a geometry.
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Synopsis

t enpl at e<t ypename Geonetry>
voi d assign_inverse(Geonetry & geonetry)

Parameters

Type Concept Name Description

Geometry & Any typefulfillingaGeometry  geometry A model of the specified
Concept concept

Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/assign. hpp>
Example

Usage of assign_inverse and expand to conveniently determine bounding 3D box of two points

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ box. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt. hpp>

usi ng nanespace boost:: geonetry;

int main()
{
t ypedef nodel :: point<float, 3, cs::cartesian> point;
t ypedef nodel : : box<poi nt > box;
box all;
assign_inverse(all);
std::cout << dsv(all) << std::endl;
expand(all, point(0, 0, 0));
expand(all, point(1, 2, 3));
std::cout << dsv(all) << std::endl;

return O;

Output:

((3.40282e+038, 3.40282e+038, 3.40282e+038), (-3.40282e+038, -3.40282e+038, -3.40282e+038))
((o, 0, 0), (1, 2, 3))

See also

* make inverse

105

render

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Geometry

assign_points
Assign arange of pointsto alinestring, ring or polygon.

Synopsis

t enpl at e<t ypenane Geonetry, typenane Range>
voi d assign_poi nts(Geonetry & geonetry, Range const & range)

Parameters
Type Concept Name
Geometry & Any typefulfillingaGeometry = geometry
Concept
Range const & Any type fulfilling a Range range
Concept whereit range value
typefulfills the Point Concept
Header
Either

#i ncl ude <boost/geonetry. hpp>
Or
#i ncl ude <boost/geonetry/al gorithns/assign. hpp>

Notes

Description

A mode of the specified
concept

A range containg points ful-
filling range and point con-
cepts

S Note
Assign automatically clears the geometry before assigning (use append if you don't want that)

Example

Shows usage of Boost.Geometry's assign, Boost.Assign, and Boost.Range to assign ranges of alinestring
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#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geonetry/ geonetries/linestring. hpp>

#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _tupl e. hpp>

#i ncl ude <boost/ assi gn. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _range/filtered. hpp>

BOOST_GEOVETRY_REQ STER _BOOST_TUPLE_CS(cs: : cartesi an)

tenpl ate <typenane T>
struct x_between

{
X_between(T a, T b)
fa(a), fb(b)
{}
tenpl ate <typenane P>
bool operator()(P const& p) const
{
return boost::geonetry::get<0>(p) >= fa
&& boost::geonetry::get<0>(p) <= fb;
}
private :
T fa, fb;
b
int main()
{
usi ng nanespace boost:: assign;
t ypedef boost::geonetry::nodel::linestring<boost::tuple<int, int>>1s
Is linel, line2, line3

linel = tuple_list_of (0, 0)(2, 3)(4, 0)(6, 3)(8, 0)(10, 3)(12, 0);: @

boost: : geonetry::assign_points(line2, tuple_list_of(0, 0)(2, 2)(4, 0)(6

boost: : geonetry::assign_points(line3, linel | boost::adO
aptors::filtered(x_between<int>(4, 8))); ©

std::cout << "line 1: " << boost::geonetry::dsv(linel) << std::endl
std::cout << "line 2: " << boost::geonetry::dsv(line2) << std::endl
std::cout << "line 3: " << boost::geonetry::dsv(line3) << std::endl
return O;

O tuple list of ispart of Boost.Assign and can be used for Boost. Geometry if points are tuples
® tuple list_of deliversarange and can therefore be used in boost::geometry::assign
©® Boost.Range adaptors can also be used in boost::geometry::assign

Output:

line 1: ((O, 0), (2, 3), (4, 0), (6, 3), (8, 0), (10, 3), (12, 0))
line 22 ((O0, 0), (2, 2), (4, 0), (6, 2), (8, 0))
line 3: ((4, 0), (6, 3), (8, 0))

2) (8,

0));
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See also

* append

assign_values (2 coordinate values)

Assign two coordinates to a geometry (usually a 2D point)

Synopsis

tenpl at e<t ypenane Ceonetry, typename Type>

voi d assign_val ues(Geonetry & geonetry, Type const & cl, Type const & c2)

Parameters

Type

Geometry &

Type const &

Type const &

Header

Either

Concept

Any typefulfilling aGeometry
Concept

numerical type (int, double,
ttmath, ...) to specify the co-
ordinates

numerical type (int, double,
ttmath, ...) to specify the co-
ordinates

#i ncl ude <boost/geomnetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/assign. hpp>

Example

Name

geometry

cl

c2

Description

A modd of the specified
concept

First coordinate (usually x-co-

ordinate)

Second coordinate (usually y-
coordinate)

Shows the usage of assign to set point coordinates, and, besides that, shows how you can initialize ttmath points with high precision
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#i ncl ude <i ostreanr
#i ncl ude <i omani p>

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>

#i f defi ned( HAVE_TTMATH)
# include <boost/geonetry/extensions/contrib/ttmath_stub. hpp>
#endi f

int main()
{

usi ng boost:: geonetry: :assign_val ues;
boost: : geonetry: : nodel : : d2:: poi nt _xy<doubl e> pl
assi gn_val ues(pl, 1.2345, 2.3456);
#i f defi ned( HAVE_TTMATH)
boost:: geonetry:: nodel ::d2::point_xy<ttmath::Big<l, 4> > p2;
assign_val ues(p2, "1.2345", "2.3456"); ©
#endi f
std:: cout
<< std::setprecision(20)
<< boost::geonetry::dsv(pl) << std::end
#i f defi ned( HAVE_TTMATH)

<< boost::geonetry::dsv(p2) << std::end
#endi f

return O;

O Itispossibleto assign coordinates with other types than the coordinate type. For ttmath, you can e.g. conveniently use strings.
The advantage is that it then has higher precision, because if doubles are used for assignments the double-precision is used.

Output:

(1.2344999999999999, 2.3456000000000001)
(1.2345, 2.3456)

See also

* make

assign_values (3 coordinate values)
Assign three values to a geometry (usually a 3D point)

Synopsis

t enpl at e<t ypenane Geonetry, typenane Type>
voi d assign_val ues(Geonetry & geonetry, Type const & cl, Type const & c2
Type const & c3)
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Parameters

Type

Geometry &

Type const &

Type const &

Type const &

Header

Either

Concept

Any typefulfilling aGeometry
Concept

numerical type (int, double,
ttmath, ...) to specify the co-
ordinates

numerical type (int, double,
ttmath, ...) to specify the co-
ordinates

numerical type (int, double,
ttmath, ...) to specify the co-
ordinates

#i ncl ude <boost/geomnetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/assign. hpp>

Example

Use assign to set three coordinates of a 3D point

#i ncl ude <i ostreanr
#i ncl ude <i omani p>

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ point. hpp>

int main()

{

boost: : geonetry: : nodel : : poi nt <doubl e,
boost: : geonetry::assign_val ues(p

std::cout << boost::

return O;

Output:

(1.2345, 2.3456, 3.4567)

See also

* make

geonetry: :dsv(p) << st

Name

geometry

cl

c2

c3

d::endl

Description

A mode of the specified
concept

First coordinate (usually x-co-

ordinate)

Second coordinate (usually y-
coordinate)

Third coordinate (usualy z-
coordinate)

3, boost::geometry::cs::cartesian> p;
1. 2345, 2.3456, 3.4567)
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assign_values (4 coordinate values)

Assign four values to a geometry (usually abox or segment)

Synopsis

t enpl at e<t ypename Geonetry, typename Type>

voi d assign_val ues(Geonetry & geonetry, Type const & cl, Type const & c2,
Type const & c¢3, Type const & c4)

Parameters

Type

Geometry &

Type const &

Type const &

Type const &

Type const &

Header

Either

Concept

Any typefulfilling aGeometry
Concept

numerical type (int, double,
ttmath, ...) to specify the co-
ordinates

numerical type (int, double,
ttmath, ...) to specify the co-
ordinates

numerical type (int, double,
ttmath, ...) to specify the co-
ordinates

numerical type (int, double,
ttmath, ...) to specify the co-
ordinates

#i ncl ude <boost/geomnetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/assign. hpp>

assign_zero

assign zero values to a box, point

Description

Theassign_zero function initializes a 2D or 3D point or box with coordinates of zero

Synopsis

t enpl at e<t ypenanme Geonetry>
voi d assign_zero(Ceonetry & geonetry)

Name

geometry

cl

c2

c3

Description

A mode of the specified
concept

First coordinate (usually x1)

Second coordinate (usually y1)

Third coordinate (usually x2)

Fourth coordinate (usualy y2)

render
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Parameters

Type

Geometry &

Header

Either

Concept

Name

Any typefulfillingaGeometry  geometry

Concept

#i ncl ude <boost/geomnetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/assign. hpp>

append

Appends one or more pointsto alinestring, ring, polygon, multi-geometry.

Synopsis

t enpl at e<t ypenanme Geonetry,

t ypename RangeOr Poi nt >

Description

A mode of the specified
concept

voi d append(Geonetry & geonetry, RangeOrPoint const & range_or_point, ring_index = -1,
int nulti_index = 0)
Parameters
Type Concept Name Description
Geometry & Any typefulfillingaGeometry  geometry A modd of the specified
Concept concept
RangeOrPoint const & Either arange or apoint, full- range or_point The point or range to add
filling Boost.Range concept or
Boost.Geometry Point
Concept
int ring_index The index of the ring in case
of apolygon: exterior ring (-1,
the default) or interior ring in-
dex
int multi_index The index of the geometry to
which the points are appended
Header
Either
#i ncl ude <boost/geonetry. hpp>
Or
#i ncl ude <boost/geonetry/al gorithns/append. hpp>
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Conformance
The function append is not defined by OGC.

Supported geometries

Point

Point

Segment

Box

Linestring

Ring

Polygon
MultiPoint
MultiLinestring

MultiPolygon

© © 0 0 0 0 0 0 O
© 0 0 0 0 0 0 0 0 7§
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Geometry

Behavior

Case
Point, Box, Segment
Linestring

Ring

Polygon

Multi Linestring

Multi Polygon

Complexity
Linear

Example

Behavior
Compiles, but no action
Appends point or range to the end of the linestring

Appends point or rangeto the end of thering (without explicitly
closing it)

Appends point or range to the end of the polygon (without ex-
plicitly closingit), either the exterior ring (the default) or specify
azero-based index for one of the interior rings. In the last case,
the interior rings are not resized automatically, so ensure that
the zero-based index is smaller than the number of interior rings

Appends point or range to the end of the linestring with the
given multi index. The multi-linestring is not resized automatic-
ally, so ensure that the multi index is smaller than then number
of linestring in the multi-linestring.

Appends point or range to the end of the polygon (without ex-
plicitly closing it) with the given multi-index. The point or range
isappended at the end of the exterior ring (the default) or specify
azero-based ring index for theinterior rings. The multi-polygon
is not resized automatically, so ensure that the multi index is
smaller than then number of polygon in the multi-polygon. The
same applies for the interior rings of the polygon: the interior
ringsare not resized automatically, so ensure that the zero-based
ring index is smaller than the number of interior rings of the

polygon.

Shows usage of Boost.Geometry's append to append a point or arange to a polygon
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Geometry

#i ncl ude <i ostreanr
#i ncl ude <boost/ assi gn. hpp>
#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ pol ygon. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _tupl e. hpp>
BOOST_GEOVETRY_REQ STER _BOOST_TUPLE_CS(cs: : cartesi an)
int main()
{
usi ng boost::assign::tuple_list_of;
usi ng boost : : make_t upl e;
usi ng boost:: geonetry: : append
t ypedef boost::geonetry:: nodel :: pol ygon<boost::tuple<int, int> > polygon
pol ygon pol y;
/'l Append a range
append(poly, tuple_list_of(0, 0)(0, 10)(11, 11)(10, 0)); ©
/1 Append a point (in this case the closing point)
append(poly, nake_tuple(0, 0));

/1l Create an interior ring (append does not do this automatically)
boost::geonetry::interior_rings(poly).resize(1);

/1 Append a range to the interior ring

append(poly, tuple list _of(2, 2)(2, 5 (6, 6)(5 2), 0); O
/1l Append a point to the first interior ring

append(poly, nmake_tuple(2, 2), 0);

std::cout << boost::geonetry::dsv(poly) << std::endl

return O;

O tuple list_of deliversarange and can therefore be used in boost::geometry::append
® Thelast parameter ring_index 0 denotes the first interior ring

Output:
(¢co, 0), (0, 10), (11, 11), (10, 0), (0, 0)), ((2, 2), (2, 5), (6, 6), (5 2), (2, 2)))
See also
e assign
buffer
buffer

Calculates the buffer of a geometry.
Description

The free function buffer calculates the buffer (a polygon being the spatial point set collection within a specified maximum distance
from a geometry) of a geometry.
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Geometry

Synopsis

t enpl at e<t ypenanme | nput, typenane Qutput, typenane Di stance>

void buffer(lnput const & geonetry_in, Qutput & geonetry_out, Distance const & distance,

Di stance const & chord_length = -1)
Parameters
Type Concept Name
Input const & Any typefulfillingaGeometry  geometry_in
Concept
Output & Any typefulfillingaGeometry  geometry _out
Concept
Distance const & numerical type (int, double, distance
ttmath, ...)
Distance const & numerical type (int, double, chord length
ttmath, ...)
Header
Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/ buffer. hpp>
Conformance

The function buffer implements function Buffer from the OGC Simple Feature Specification.

Description

A model of the specified
concept

A mode of the specified
concept

Thedistanceto be used for the
buffer

(optional) The length of the
chord's in the generated arcs
around points or bends

S Note
The current implemetation only enlarges a box, which is not defined by OGC. A next version of the library will

contain a more compl ete implementation

Behavior
Case Behavior
Box/Box Returns anew rectangular box, enlarged with the specified dis-
tance. It is alowed that "geometry out” the same object as
"geometry_in"
buffer (with strategies)
Calculates the buffer of a geometry.
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Description

The free function buffer calculates the buffer (a polygon being the spatial point set collection within a specified maximum distance
from a geometry) of a geometry.

Synopsis

tenpl at e<t ypenane Ceonetryln, typenanme Milti Polygon, typenane Di stanceStrategy, typeld
nane Si deStrategy,
typenane Joi nStrategy, typenane EndStrategy, typenane Point Strategy>

voi d buffer(Geonetryln const & geonetry_in, MiltiPolygon & geonetry_out, DistanceSO
trategy const & distance_strategy,

Si deStrategy const & side_strategy, JoinStrategy const & join_strategy, EndO
Strategy const & end_strategy,

Poi nt Strategy const & point_strategy)

Parameters
Type Concept Name Description
Geometryln const & Any typefulfillingaGeometry  geometry_in A model of the specified
Concept concept
MultiPolygon & A typefulfillingtheMultiPoly-  geometry out output multi polygon (or std::
gon Concept collection of polygons), will
contain a buffered version of
the input geometry
DistanceStrategy const & A strategy defining distance distance strategy The distance strategy to be
(or radius) used
SideStrategy const & A dtrategy defining creation  side_strategy The side strategy to be used
aong sides
JoinStrategy const & A strategy defining creation  join_strategy Thejoin strategy to be used
around convex corners
EndStrategy const & A strategy defining creationat  end_strategy The end strategy to be used
linestring ends
PointStrategy const & A strategy defining creation  point_strategy The point strategy to be used
around points
Header
Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/ buffer. hpp>
Strategies

The 5 strategies give the user control to the generated buffer

* convex corners can be rounded or sharp
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* line-ends can be rounded or flat

» distance can be symmetric or assymetric, and can be specified as negative (defl ate)
« around points the shape can be circular or square

« the sides can be controlled (currently there is only one option provided)

The next figure shows where in the generated buffer the strategies have effect

lin
Strategy

Point
Strategy

Conformance
The function buffer implements function Buffer from the OGC Simple Feature Specification.

It is conformant if used with the following combination of strategies: join_round, end_round, distance symmetric, point_circle,
side_straight
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Geometry

Supported geometries

2D Cartesian
Point Q
Segment o
Box o
Linestring C)
Ring C)
Polygon (_}
Multi Point &)
MultiLinestring Q
MultiPolygon C)
Examples

Shows how the buffer algorithm can be used to create a buffer of alinestring
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Geometry

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ geonetries. hpp>

int main()

{
t ypedef doubl e coordi nate_type
t ypedef boost::geonetry::nodel ::d2:: point_xy<coordi nate_type> point
t ypedef boost::geonetry:: nodel :: pol ygon<poi nt > pol ygon

/'l Decl are strategies

const doubl e buffer_distance = 1.0;

const int points_per_circle = 36

boost: : geonetry: :strategy:: buffer::di stance_symetric<coordi nate_type> di stance_strategy(buf
fer_distance);

boost::geonetry::strategy::buffer::join_round join_strategy(points_per_circle)

boost::geonetry::strategy::buffer::end_round end_strategy(points_per_circle)

boost::geonetry::strategy::buffer::point_circle circle_strategy(points_per_circle);

boost::geonetry::strategy::buffer::side_straight side_strategy;

/1 Decl are out put
boost: : geonetry::nodel :: nmulti_pol ygon<pol ygon> result

/1 Declare/fill a linestring
boost::geonetry::nodel::linestring<point>|s
boost::geonetry::read_wkt ("LINESTRINGO 0,4 5,7 4,10 6)", 15s)

/1l Create the buffer of a linestring
boost::geonetry::buffer(ls, result,
di stance_strategy, side_strategy,
join_strategy, end_strategy, circle_strategy);

/1 Declare/fill a nulti point
boost: : geonetry:: nodel :: nulti _point<poi nt> np;
boost::geonetry::read_wkt ("MJLTIPONT((3 3),(4 4),(6 2))", mp);

/1l Create the buffer of a nulti point
boost::geonetry::buffer(np, result,
di stance_strategy, side_strategy,
join_strategy, end_strategy, circle_strategy);

/1 Declare/fill a nulti_polygon
boost: : geonetry:: nodel :: nmulti_pol ygon<pol ygon> npol
boost::geonetry::read_wkt ("MJLTI POLYGON(((O0 1,2 5,5 3,0 1)),((1 1,5 2,5 0,1 1)))", npol)

/1l Create the buffer of a nulti polygon

boost:: geonetry:: buffer(npol, result,
di stance_strategy, side_strategy,
join_strategy, end_strategy, circle_strategy);

return O
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Geometry

The linestring case

The multi_point case
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Geometry

The multi_polygon case

Available Strategies

¢ JoinStrategy: join_round (cartesian)

e JoinStrategy: join_miter (cartesian)

¢ EndStrategy: end_round (cartesian)

« EndStrategy: end_flat (cartesian)

¢ DistanceStrategy: distance_symmetric
« DistanceStrategy: distance_asymmetric
¢ PointStrategy: point_circle (cartesian)
¢ PointStrategy: point_square (cartesian)
e SideStrategy: side_straight (cartesian)
return_buffer

Calculates the buffer of a geometry.
Description

The free function return_buffer calculates the buffer (a polygon being the spatial point set collection within a specified maximum
distance from a geometry) of a geometry. This version with the return_ prefix returns the buffer, and a template parameter must
therefore be specified in the call..
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Synopsis

tenpl at e<t ypenane CQutput, typenane |nput, typenane Di stance>
Qut put return_buffer(lnput const & geonetry, Distance const & distance, DisO

tance const & chord_length = -1)
Parameters
Type Concept Name Description
Output Any typefulfillingaGeometry - Must be specified
Concept
Input const & Any typefulfillingaGeometry  geometry A model of the specified
Concept concept
Distance const & numerical type (int, double, distance Thedistanceto be used for the
ttmath, ...) buffer
Distance const & numerical type (int, double, chord length (optional) The length of the
ttmath, ...) chord's in the generated arcs
around points or bends (RE-
SERVED, NOT YET USED)
Returns
The calculated buffer
Header
Either

#i ncl ude <boost/geonetry. hpp>
Or

#i ncl ude <boost/geonetry/al gorithmns/buffer.hpp>
centroid

centroid (with strategy)
Calculates the centroid of a geometry using the specified strategy.
Description

The free function centroid cal culates the geometric center (or: center of mass) of a geometry. Reasons to specify a strategy include:
use another coordinate system for calculations; construct the strategy beforehand (e.g. with the radius of the Earth); select a strategy
when there are more than one available for a calculation.

Synopsis

t enpl at e<t ypenane Geonetry, typenane Point, typenane Strategy>
voi d centroi d(CGeonetry const & geonetry, Point & c, Strategy const & strategy)
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Geometry

Parameters
Type Concept Name Description
Geometry const & Any typefulfillingaGeometry  geometry A mode of the specified
Concept concept
Point & Any type fulfilling a Point c A modé of the specified Point
Concept Concept which is set to the
centroid
Strategy const & Any typefulfilling aCentroid = strategy The strategy which will be
Strategy Concept used for centroid calculations
Header
Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithmns/centroid. hpp>
Conformance

The function centroid implements function Centroid from the OGC Simple Feature Specification.

Behavior
Case Behavior
Point Returns the point itself as the centroid
Multi Point Calculates centroid (based on average)
linear (e.g. linestring) Calculates centroid (based on weighted length)
areal (e.g. polygon) Calculates centroid
Empty (e.g. polygon without points) Throws a centroid_exception
Cartesian Implemented
Spherical Calculates the centroid as if based on Cartesian coordinates
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Geometry

Supported geometries

2D 3D
Point 9D &)
Segment J J
Box &) J
Linestring ) 9
Ring O 9
Polygon 9D Q
Multi Point &) J
MultiLinestring &) Q
MultiPolygon ) 9
Complexity
Linear

Available Strategies

» Bashein Detmer (cartesian)
centroid

Calculates the centroid of a geometry.
Description

The free function centroid calculates the geometric center (or: center of mass) of a geometry. It uses the default strategy, based on
the coordinate system of the geometry.

Synopsis

t enpl at e<t ypenane Ceonetry, typenanme Point>
voi d centroid(Geonetry const & geonetry, Point & c)

Parameters
Type Concept Name Description
Geometry const & Any typefulfillingaGeometry  geometry A modd of the specified
Concept concept
Point & Any type fulfilling a Point c The calculated centroid will be
Concept assigned to thispoint reference
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Geometry

Header

Either

#i ncl ude <boost/geomnetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/centroid. hpp>

Conformance

The function centroid implements function Centroid from the OGC Simple Feature Specification.

Behavior

Case

Point

Multi Point

linear (e.g. linestring)

areal (e.g. polygon)

Empty (e.g. polygon without points)
Cartesian

Spherical

Supported geometries

Point

Segment

Box

Linestring

Ring

Polygon
MultiPoint
MultiLinestring

MultiPolygon

© 00000000

N
O

Behavior

Returns the point itself as the centroid
Calculates centroid (based on average)
Calculates centroid (based on weighted length)
Calculates centroid

Throws a centroid_exception

Implemented

Calculates the centroid asif based on Cartesian coordinates

w
O

© 000000 0 0
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Geometry

Complexity
Linear
Example

Shows calculation of acentroid of a polygon

#i ncl ude <i ostreanr
#i ncl ude <list>

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ point_xy. hpp>
#i ncl ude <boost/ geonetry/ geonetries/ pol ygon. hpp>

int main()

{
t ypedef boost::geonetry:: nodel ::d2:: poi nt _xy<doubl e> poi nt_type;
t ypedef boost::geonetry:: nodel :: pol ygon<poi nt_t ype> pol ygon_type

pol ygon_t ype poly;
boost: : geonetry: : read_wkt (
"POLYGON((2 1.3,2.41.7,2.81.8,3.41.2,3.71.6,3.42,4.13,5.32.6,5.41.2,4.90.8,2.90

0.7,2 1.3)"
"(4.0 2.0, 4.2 1.4, 4.8 1.9, 4.4 2.2, 4.0 2.0))", poly);

poi nt _type p
boost:: geonetry::centroid(poly, p);
std::cout << "centroid: " << boost::geonetry::dsv(p) << std::endl
return O;

}

Output:

centroid: (4.04663, 1.6349)

Note that the centroid might be located in a hole or outside a polygon, easily.
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Geometry

return_centroid
Calculates the centroid of a geometry.
Description

The free function centroid cal cul ates the geometric center (or: center of mass) of a geometry. This version with the return_ prefix
returns the centroid, and a template parameter must therefore be specified in the call..

Synopsis

t enpl at e<t ypenane Poi nt, typename Geonetry>
Poi nt return_centroi d( Geonetry const & geonetry)

Parameters
Type Concept Name Description
Point Any type fulfilling a Point - Must be specified
Concept
Geometry const & Any typefulfillingaGeometry  geometry A model of the specified
Concept concept
Returns
The calculated centroid
Header
Either

#i ncl ude <boost/geometry. hpp>

Or

#i ncl ude <boost/geometry/al gorithns/centroid. hpp>
Conformance

The function centroid implements function Centroid from the OGC Simple Feature Specification.
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Geometry

Behavior
Case Behavior
Point Returns the point itself as the centroid
Multi Point Calculates centroid (based on average)
linear (e.g. linestring) Calculates centroid (based on weighted length)
areal (e.g. polygon) Calculates centroid
Empty (e.g. polygon without points) Throws a centroid_exception
Cartesian Implemented
Spherical Calculates the centroid asif based on Cartesian coordinates

Supported geometries

2D 3D
Point J J
Segment J J
Box J J
Linestring ¥ Q
Ring &) Q
Polygon &) Q
Multi Point QD J
MultiLinestring ¥ e
MultiPolygon ¥ e
Complexity
Linear

return_centroid (with strategy)
Calculates the centroid of a geometry using the specified strategy.
Description

The free function centroid calculates the geometric center (or: center of mass) of a geometry. This version with the return_ prefix
returns the centroid, and atemplate parameter must therefore be specified in the call.. Reasons to specify a strategy include: use an-
other coordinate system for cal culations; construct the strategy beforehand (e.g. with the radius of the Earth); select a strategy when
there are more than one available for a calcul ation.

129

render
httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Geometry

Synopsis

t enpl at e<t ypenane Poi nt, typename Geonetry, typenane Strategy>
Point return_centroi d(Geonetry const & geonetry, Strategy const & strategy)

Parameters
Type Concept Name Description
Point Any type fulfilling a Point - Must be specified
Concept
Geometry const & Any typefulfillingaGeometry  geometry A mode of the specified
Concept concept
Strategy const & Any type fulfilling a centroid = strategy The strategy which will be
Strategy Concept used for centroid calculations
Returns
The calculated centroid
Header
Either
#i ncl ude <boost/geonetry. hpp>
Or
#i ncl ude <boost/geonetry/al gorithns/centroid. hpp>
Conformance
The function centroid implements function Centroid from the OGC Simple Feature Specification.
Behavior
Case Behavior
Point Returns the point itself as the centroid
Multi Point Calculates centroid (based on average)
linear (e.g. linestring) Calculates centroid (based on weighted length)
ared (e.g. polygon) Calculates centroid
Empty (e.g. polygon without points) Throws a centroid_exception
Cartesian Implemented
Spherical Calculates the centroid as if based on Cartesian coordinates
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Geometry

Supported geometries

2D 3D
Point 9D &)
Segment J J
Box &) J
Linestring ) g
Ring O g
Polygon 9D Q
Multi Point J J
MultiLinestring 9D Q
MultiPolygon ) g
Complexity
Linear

Available Strategies

» Bashein Detmer (cartesian)

clear
Clears alinestring, ring or polygon (exterior+interiors) or multi*.
Description

Generic function to clear ageometry. All pointswill be removed from the collection or collections making up the geometry. In most
cases thisis equivalent to the .clear() method of a std::vector<...>. In the case of a polygon, this clear functionality is automatically
called for the exterior ring, and for the interior ring collection. In the case of a point, boxes and segments, nothing will happen.

Synopsis

t enpl at e<t ypenane Geonetry>
voi d cl ear(Geonetry & geonetry)

Parameters
Type Concept Name Description
Geometry & Any typefulfillingaGeometry  geometry A mode of the specified
Concept concept which will be cleared
131

render

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Geometry

Header

Either

#i ncl ude <boost/geomnetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/clear. hpp>

Conformance

The function clear is not defined by OGC.

The function clear conformsto the clear() method of the C++ std-library.

Supported geometries

Geometry

Point

Segment

Box

Linestring

Ring

Polygon

MultiPoint

MultiLinestring

MultiPolygon

Variant

© 00000000 0¥
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Geometry

Behavior

Case

Point

Segment

Box

Linestring

Ring

Polygon

Multi Point

Multi Linestring

Multi Polygon
Complexity
Constant

Example

Shows how to clear aring or polygon

Behavior

Nothing happens, geometry is unchanged

Nothing happens, geometry is unchanged

Nothing happens, geometry is unchanged

Linestring is cleared

Ring is cleared

The exterior ring is cleared and all interior rings are removed
Multi Point is cleared

Multi Linestring is cleared

Multi Polygon is cleared
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#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geonetry/ geonetri es/ pol ygon. hpp>

#i ncl ude <boost/geonetry/ geonetries/ring. hpp>

#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _tupl e. hpp>

BOOST_GEOVETRY_REQ STER _BOOST_TUPLE_CS(cs: : cartesi an)
#i ncl ude <boost/ assi gn. hpp>

int main()
{

usi ng boost::assign::tuple_list_of;

t ypedef boost::tuple<float, float> point;
t ypedef boost::geonetry: : nodel :: pol ygon<poi nt > pol ygon;
t ypedef boost::geonetry::nodel ::ring<point> ring;

pol ygon poly;

/1 Fill the polygon (using its own nethods + Boost. Assign)
poly.outer() = tuple_list_of (0, 0)(0, 9)(10, 10)(0, 0);
poly.inners().push_back(tuple_list_of(1, 2)(4, 6)(2, 8)(1, 2));

std::cout << boost::geonetry::dsv(poly) << std::endl;
boost:: geonetry::clear(poly);
std::cout << boost::geonetry::dsv(poly) << std::endl;

/'l Create a ring using Boost.Assign
ring r = tuple_list_of(0, 0)(0, 9)(8, 8)(0, 0);

std::cout << boost::geonetry::dsv(r) << std::endl;
boost: :geonetry::clear(r);
std::cout << boost::geonetry::dsv(r) << std::endl;

return O;
}
Output:
((¢(o, 0), (0, 10), (11, 11), (O, 0)), ((O, 0), (0O, 10), (11, 121), (0, 0)))
()
((0, 0), (0, 9), (8, 8), (0, 0))
0
convert

Converts one geometry to another geometry.
Description

The convert algorithm converts one geometry, e.g. aBOX, to another geometry, e.g. a RING. This only works if it is possible and
applicable. If the point-order is different, or the closure is different between two geometry types, it will be converted correctly by
explicitly reversing the points or closing or opening the polygon rings.

Synopsis

tenpl at e<t ypenane Ceonetryl, typenane Geonetry2>
voi d convert (CGeonetryl const & geonetryl, Ceonetry2 & geonetry2)
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Geometry

Parameters

Type Concept Name Description

Geometryl const & Any typefulfillingaGeometry  geometryl A mode of the specified
Concept concept (source)

Geometry2 & Any typefulfillingaGeometry  geometry2 A modd of the specified
Concept concept (target)

Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/convert. hpp>
Conformance

The function convert is not defined by OGC.

Supported geometries

A et N Ve B s R vt e
Mt 9 @ © © © © o o o
et @ 9 @ © © © o o o
= 9 © © © © © o o o
e @ 9 @ © © © © o o
" @ @ © © o o0 o o o
MG @ @ O @ o0 o0 © o o
vult- 9 @ @ @ © © o o o
wii- @ 9 @ © © © o o o
wi- @ @ 9 © o 90 © o o

@ Note
In this status matrix above: columns are source types and rows are target types. So abox can be converted to aring,
polygon or multi-polygon, but not vice versa.
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Geometry

Complexity

Linear

Example

Shows how to convert a geometry into another geometry

#i ncl ude

#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude

<

<
<
<
<

i ostreanr

boost/ geonetry. hpp>

boost/ geonet ry/ geonetri es/ box. hpp>
boost / geomet ry/ geonet ri es/ poi nt _xy. hpp>
boost / geomet ry/ geonet ri es/ pol ygon. hpp>

<boost/ geonetry/ geonetri es/ adapt ed/ boost _t upl e. hpp>

BOOST_CGEOMETRY_REGQ STER BOOST_TUPLE_CS(cs: : cart esi an)

int main

{

0

t ypedef boost::geonetry:: nodel::d2:: poi nt _xy<doubl e> point;
t ypedef boost::geonetry: : nodel : : box<poi nt > box;

t ypedef boost::geonetry: : nodel :: pol ygon<poi nt> pol ygon

poi n
box

t
bx

pl(1, 1);
= boost::geonetry:: make<box>(1, 1, 2, 2);

/1 Assign a box to a polygon (conversion box->poly)

pol ygon poly;
boost: : geonetry: : convert (bx, poly);

/1 Convert a point to another

boost : : t upl e<doubl e, doubl e> p2
boost: : geonetry::convert(pl, p2); // source -> target

usi ng boost::geonetry: :dsv;

std: : cout
<< "box: " << dsv(bx) << std::endl
<< "polygon: " << dsv(poly) << std::end
<< "point: " << dsv(pl) << std::endl
<< "point tuples: " << dsv(p2) << std::end
return O;
}
Output:
box: ((1, 1), (2, 2))
polygon: (((1, 1), (1, 2), (2, 2), (2, 1), (1, 1)))
point: (1, 1)

point tuples: (1, 1)

See also

* assign

K

Note

poi nt type (conversion of point-type)

convert ismodelled as source -> target (where assign is modelled as target := source)

render
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Geometry

convex_hull
Calculates the convex hull of a geometry.

Description

The free function convex_hull calculates the convex hull of a geometry.

Synopsis

tenpl at e<t ypenane Ceonetry, typenanme Qut put Ceonetry>
voi d convex_hul | (Geonetry const & geometry, QutputGeonetry & hull)

Parameters
Type Concept Name Description
Geometry const & the input geometry type geometry A modd of the specified
concept, input geometry
OutputGeometry & the output geometry type hull A model of the specified
concept which is set to the
convex hull
Header
Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithmns/convex_hull. hpp>
Conformance

The function convex_hull implements function ConvexHull() from the OGC Simple Feature Specification.
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Geometry

Supported geometries

Geometry

Point

Segment

Box

Linestring

Ring

Polygon

Multi Point

MultiLinestring

MultiPolygon
Complexity

Linearithmic

Example

Shows how to generate the convex_hull of a geometry

© 0000000 0y
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Geometry

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ pol ygon. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _tupl e. hpp>

BOOST_GEOVETRY_REQ STER _BOOST_TUPLE_CS(cs: : cartesi an)

int main()
{
t ypedef boost::tupl e<doubl e, doubl e> point;
t ypedef boost::geonetry:: nodel :: pol ygon<poi nt > pol ygon

pol ygon poly;
boost::geonetry::read_wkt("polygon((2.0 1.3, 2.4 1.7, 2.8 1.8, 3.4 1.2, 3.7 1.6,3.4 2.0, O
4.1 3.0"

5.32.6, 54 1.2, 4.90.8 2.90.7,2.0 1.3))", poly);

pol ygon hul |
boost: : geonetry::convex_hull (poly, hull);

usi ng boost:: geonetry: :dsv;

std:: cout
<< "polygon: " << dsv(poly) << std::end
<< "hull: " << dsv(hull) << std::end
return O
}
Output:

pol ygon: (((2, 1.3), (2.4, 1.7), (2.8, 1.8), (3.4, 1.2), (3.7, 1.6), (3.4, 2), (4.1, 3), (5.3, O
2.6), (5.4, 1.2), (4.9, 0.8), (2.9, 0.7), (2, 1.3)))
hull: (((2, 1.3), (2.4, 1.7), (4.1, 3), (5.3, 2.6), (5.4, 1.2), (4.9, 0.8), (2.9, 0.7), (2, 1.3)))
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correct
Corrects a geometry.

Description

Corrects ageometry: al rings which are wrongly oriented with respect to their expected orientation are reversed. To all rings which
do not have a closing point and are typed as they should have one, the first point is appended. Also boxes can be corrected.

Synopsis

t enpl at e<t ypenanme Geonetry>
void correct (Ceonetry & geonetry)

Parameters
Type Concept Name
Geometry & Any typefulfillingaGeometry  geometry
Concept
Header
Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/correct. hpp>
Conformance

The function correct is not defined by OGC.

Description

A modd of the specified
concept which will be correc-
ted if necessary
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Supported geometries

Geometry

Point

Segment

Box

Linestring

Ring

Polygon

Multi Point

MultiLinestring

MultiPolygon

Variant

Behavior

Case Behavior

Ring Ring is corrected

Polygon Polygon is corrected

Multi Polygon Multi Polygon is corrected

Box Box is corrected with respect to minimal and maximal corners

Other geometries Nothing happens, geometry is unchanged

Complexity
Linear
Example

Shows how to correct a polygon with respect to its orientation and closure
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Geometry

#i ncl ude <i ostreanr
#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ pol ygon. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _tupl e. hpp>
BOOST_GEOVETRY_REQ STER _BOOST_TUPLE_CS(cs: : cartesi an)
#i ncl ude <boost/ assi gn. hpp>
int main()
{
usi ng boost::assign::tuple_list_of;
t ypedef boost::geonetry:: nodel :: pol ygon
<
boost::tuple<int, int>
> cl ockwi se_cl osed_pol ygon;

cl ockwi se_cl osed_pol ygon cwcp;

/'l Fill it counterclockw se (so wongly), forgetting the closing point
boost::geonetry::exterior_ring(cwep) = tuple_list_of (0, 0)(10, 10)(0, 9);

/1 Add a countercl ockw se closed inner ring (this is correct)
boost::geonetry::interior_rings(cwp). push_back(tuple_list_of (1, 2)(4, 6)(2, 8)(1, 2));

/1l Its area should be negative (because of wong orientation)
/1 and wong (because of omtted closing point)
doubl e area_before = boost::geonetry::area(cwep);

/'l Correct it!
boost:: geonetry::correct(cwep);

/'l Check its new area
doubl e area_after = boost::geonetry::area(cwep);

/1 And output it
std::cout << boost::geonetry::dsv(cwp) << std::endl;
std::cout << area_before << " ->" << area_after << std::endl;

return O;

Output:

(Cco, 0), (0, 9), (10, 10), (0, 0)), ((1, 2), (4 6), (2, 8, (1, 2)))

-7 -> 38
covered by
covered_by

Checksif thefirst geometry isinside or on border the second geometry.
Description

The free function covered by checksif the first geometry isinside or on border the second geometry.
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Geometry

Synopsis

tenpl at e<t ypenane Ceonetryl, typenane Geonetry2>
bool covered_by(Geonmetryl const & geonetryl, Geonmetry2 const & geonetry?2)

Parameters
Type Concept Name Description
Geometryl const & Any typefulfillingaGeometry  geometryl A model of the specified
Concept concept whichmight beinside
or on the border of the second
geometry
Geometry2 const & Any typefulfillingaGeometry  geometry?2 A mode of the specified
Concept concept which might cover the
first geometry
Returns

true if geometryl isinside of or on the border of geometry2, else false
Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/covered_by. hpp>
Conformance

The function covered by is not defined by OGC.

@ Note
Both PostGIS and Oracle contain an algorithm with the same name and the same functionality. See the PostGIS
documentation.
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Geometry

Supported geometries

o R e T T filines poygon
tring
Point QO Q Q Q Q Q Q Q Q Q
Segment Q Q Q Q Q Q Q Q Q
Box o Q ) Q Q Q Q Q Q Q
i—ri‘nges' o Q Q o Q Q Q o Q Q
Ring O Q Q ) o o Q ) o o
Polygon Q Q o o o Q o o o
';,"d”n't“' o Q Q Q Q Q Q Q Q Q
i‘ffg” o Q Q ) Q Q Q ) Q Q
'\P"OK/ 'gtoh o Q Q ) o o Q ) o o
Variant @ Q Q Q Q Q Q Q Q Q

S Note
In this status matrix above: columns are types of first parameter and rows are types of second parameter. So a point
can be checked to be covered by a polygon, but not vice versa.

Complexity
Linear
See also

e within

S Note
The difference with the wi t hi n algorithm is that this algorithm checks the border by default

covered_by (with strategy)

Checks if thefirst geometry isinside or on border the second geometry using the specified strategy.
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Description

The free function covered_by checks if the first geometry isinside or on border the second geometry, using the specified strategy.
Reasons to specify a strategy include: use another coordinate system for calculations; construct the strategy beforehand (e.g. with
the radius of the Earth); select a strategy when there are more than one available for a calculation.

Synopsis

tenpl at e<typenane Ceonetryl, typenane Geonetry2, typenane Strategy>
bool covered_by(Geonetryl const & geonetryl, CGeonetry2 const & geol
metry2, Strategy const & strategy)

Parameters
Type Concept Name Description
Geometryl const & Any typefulfillingaGeometry  geometryl A mode of the specified
Concept concept whichmight beinside
or on the border of the second
geometry
Geometry2 const & Any typefulfillingaGeometry  geometry2 A modd of the specified
Concept concept which might cover the
first geometry
Strategy const & strategy strategy to be used
Returns

true if geometryl isinside of or on the border of geometry?2, else false
Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/covered_by. hpp>
Conformance

The function covered by is not defined by OGC.

S Note
Both PostGIS and Oracle contain an algorithm with the same name and the same functionality. See the PostGIS
documentation.
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Supported geometries

o R e T T filines poygon
tring
Point QO Q Q Q Q Q Q Q Q Q
Segment Q Q Q Q Q Q Q Q Q
Box o Q ) Q Q Q Q Q Q Q
i—ri‘n’;es' o Q Q o Q Q Q o Q Q
Ring O Q Q ) o o Q ) o o
Polygon Q Q o o o Q o o o
';,"d”n't“' o Q Q Q Q Q Q Q Q Q
gﬂﬁ‘ffg” o Q Q ) Q Q Q ) Q Q
';,"O;; 'gtoh o Q Q ) o o Q ) o o
Variant @ Q Q Q Q Q Q Q Q Q

S Note
In this status matrix above: columns are types of first parameter and rows are types of second parameter. So a point
can be checked to be covered by a polygon, but not vice versa.

Complexity
Linear
See also

e within

S Note
The difference with the wi t hi n algorithm is that this algorithm checks the border by default

Crosses

Checks if two geometries crosses.
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Synopsis

tenpl at e<t ypenane Ceonetryl, typenane Geonetry2>
bool crosses(Ceonetryl const & geometryl, Ceonetry2 const & geometry2)

Parameters
Type Concept Name Description
Geometryl const & Any typefulfillingaGeometry  geometryl A model of the specified
Concept concept
Geometry2 const & Any typefulfillingaGeometry  geometry?2 A mode of the specified
Concept concept
Returns

Returnstrue if two geometries crosses

Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/crosses. hpp>
Conformance

The function crosses implements function Crosses from the OGC Simple Feature Specification.
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Geometry

Supported geometries

Point Segment  Box Lines- Ring Polygon Multi- M ul - Multi- Variant
tring Point tiLines- Polygon
tring
Point Q@ Q Q ) o o Q ) o o
Segment Q) Q Q Q Q Q Q Q Q Q
Box Q@ Q Q Q Q Q Q Q Q Q
Lness: 9 @ © © © © ©0 o o o
Ring & Q Q ) Q Q Q ) Q Q
Polygon (3 Q Q o Q Q Q o Q Q
vii- @ @ @ @ © © © o o o
waike 9 @ @ 0 © © © o o o
witi- g @ @ © © © © o ©o o
ygon

Vaiant Q) Q Q Q Q Q Q Q Q Q
difference

Description

Calculate the difference of two geometries
The free function difference calculates the spatial set theoretic difference of two geometries.

Synopsis

tenpl at e<typenane CGeonetryl, typenane Geonetry2, typenane Coll ection>
voi d difference(Geonetryl const & geonetryl, Geonetry2 const & geonetry2, Collection & output_col O
| ection)
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Geometry

Parameters

Type

Geometryl const &

Geometry2 const &

Collection &

Header

Either

Concept

Any typefulfilling aGeometry
Concept

Any typefulfilling aGeometry
Concept

output collection, either a
multi-geometry, or a std::vec-
tor<Geometry> /
std::deque<Geometry> etc

#i ncl ude <boost/geonetry. hpp>

Or

Name Description

geometryl A mode of the specified
concept
geometry2 A modd of the specified
concept

output_collection the output collection

#i ncl ude <boost/geonetry/al gorithmns/difference. hpp>

Conformance

The function difference implements function Difference from the OGC Simple Feature Specification.

Behavior

Case

areal (e.g. polygon)

linear (e.g. linestring) / areal (e.g. polygon)

linear (e.g. linestring)

pointlike (e.g. point)

Other geometries
Spherical

Three dimensional

Behavior
All combinations of: box, ring, polygon, multi_polygon

A combinations of a (multi) linestring with a (multi) polygon
resultsin a collection of linestrings

All combinations of: linestring, multi_linestring; results in a
collection of linestrings

All combinations of: point, multi_point; results in a collection
of points

Not yet supported in this version
Not yet supported in this version

Not yet supported in this version

E Note
Check the Polygon Concept for the rules that polygon input for this algorithm should fulfill

Example

Shows how to subtract one polygon from another polygon

render
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#i ncl ude <i ostreanr
#i ncl ude <list>

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ pol ygon. hpp>

#i

ncl ude <boost/foreach. hpp>

int main()
{
t ypedef boost:: geonetry: : nodel :: pol ygon<boost: : geonetry: : nodel :: d2:: poi nt _xy<doubl e> > pol ygon;
pol ygon green, bl ue;
boost: : geonmetry: : read_wkt (
"POLYGON((2 1.3,2.41.7,2.81.8,3.41.2,3.71.6,3.42,4.13,5.32.6,5.41.2,4.90.8,2.90
0.7,2 1.3)"
"(4.0 2.0, 4.2 1.4, 4.8 1.9, 4.4 2.2, 4.0 2.0))", green);
boost: : geonmetry: :read_wkt (
"POLYGON((4.0 -0.5, 3.51.0, 2.01.5, 3.52.0, 4.03.5, 4520, 6.01.5, 4.5 0
1.0, 4.0 -0.5))", blue);
std::list<pol ygon> output;
boost: : geonetry::difference(green, blue, output);
int i =0;
std::cout << "green - blue:" << std::endl;
BOOST_FOREACH( pol ygon const & p, output)
{
std::cout << i++ << ": " << boost::geonetry::area(p) << std::endl;
}
output.clear();
boost: : geonetry: :difference(blue, green, output);
i = 0;
std::cout << "blue - green:" << std::endl;
BOOST_FOREACH( pol ygon const & p, output)
{
std::cout << i++ << ": " << boost::geonetry::area(p) << std::endl;
}
return O;
}
Output:
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reen - blue:
0. 02375

0. 542951
0. 0149697
0. 226855
0. 839424

PohrROQ

c

e - green:
0.525154
0.015
0.181136
0.128798
0. 340083
0.307778

b

0:
1:
2.
3.
4.
5.
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See also

¢ sym_difference (symmetric difference)
* intersection

* union

disjoint

Checks if two geometries are digoint.

Synopsis

tenpl at e<t ypenane Geonetryl, typenane Geonetry2>

bool disjoint(Geonetryl const & geonetryl, Geometry2 const & geonmetry?2)

Parameters
Type Concept Name
Geometryl const & Any typefulfillingaGeometry  geometryl
Concept
Geometry2 const & Any typefulfillingaGeometry  geometry2
Concept

Description

A model of the specified
concept

A mode of the specified
concept
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Returns

Returnstrue if two geometries are dijoint

Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/disjoint.hpp>

Conformance

The function digjoint implements function Digjoint from the OGC Simple Feature Specification.

Supported geometries

Point Segment  Box Lines- Ring Polygon Multi- M ul - Multi- Variant
tring Point tiLines- Polygon
tring

9

Point

(&)
()
Q

Segment

Box

Lines-
tring

Ring
Polygon

Multi-
Point

MultiLin-
estring

Multi-
Polygon

Variant

©Q 0 0 © 00 0 0 0 O
© 0 0 06 00 © 0 0 O
© 0 0 06 00 © 0 0 O
© O 0 6 00 © 0 ©
©Q 0 0 © 00 0 0 0 O
©Q 0 0 © 00 0 0 0 O
© 06 0 0 0 0 © 0 o
© O 0 6 00 © 0 ©
© © 0 © 00 © 0 O
©Q 0 0 © 00 0 0 0 O

distance

comparable_distance (with strategy)

Calculate the comparabl e distance measurement of two geometries using the specified strategy.
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Geometry

Description

The free function comparable_distance does not necessarily calculate the distance, but it calcul ates a distance measure such that two
distances are comparabl e to each other. For example: for the Cartesian coordinate system, Pythagoras is used but the square root is
not taken, which makes it faster and the results of two point pairs can still be compared to each other.

Synopsis

tenpl at e<typenane Ceonetryl, typenane Geonetry2, typenane Strategy>
conpar abl e_di stance_resul t <Geonetryl, Geonetry2, Strategy>::type conparabl e_distance(Geol
metryl const & geonetryl, Geonetry2 const & geonmetry2, Strategy const & strategy)

Parameters
Type Concept Name Description
Geometryl const & first geometry type geometryl A mode of the specified
concept
Geometry2 const & second geometry type geometry2 A modd of the specified
concept
Strategy const & Any typefulfilling aDistance = strategy The strategy which will be
Strategy Concept used for distance calculations
Returns

The calculated comparable distance

Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/conparabl e_di st ance. hpp>
comparable_distance

Calculate the comparabl e distance measurement of two geometries.
Description

Thefree function comparable_distance does not necessarily calculate the distance, but it cal cul ates a distance measure such that two
distances are comparabl e to each other. For example: for the Cartesian coordinate system, Pythagoras is used but the square root is
not taken, which makes it faster and the results of two point pairs can still be compared to each other.

Synopsis

tenpl at e<t ypenane Ceonetryl, typenanme Geonetry2>
def aul t _conpar abl e_di stance_resul t <Geonetryl, Geonetry2>::type conparabl e_di stance( Geol
nmetryl const & geonetryl, Geometry2 const & geometry?2)
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Geometry

Parameters

Type Concept Name Description

Geometryl const & first geometry type geometryl A mode of the specified
concept

Geometry2 const & second geometry type geometry2 A modd of the specified
concept

Returns

The calculated comparable distance

Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/ conparabl e_di st ance. hpp>
Conformance

The function comparable_distance is not defined by OGC.

Behaviour

It depends on the coordinate system of the geometry's point typeif there is a strategy available which can determine (more efficient
than the standard strategy) a measure of comparable distance.
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Geometry

Supported geometries

Point Segment  Box Lines-
tring

Point

Q

Segment

Box

Lines-
tring

Ring
Polygon

Multi-
Point

MultiLin-
estring

Multi-
Polygon

©Q 0 0 0 00 © 0 0 O
© 0 0 0 0 0 © 0 0 O
© 0 0 0 0 0 © 0 0 O
© 0 0 0 0 0 © 0 O

Variant

Complexity

For point to geometry: linear

Ring

©Q 0 0 0 00 © 0 0 O

For multi-point to ring/polygon/multi-polygon: currently quadratic

For all other geometry combinations: linearithmic
Example

Shows how to efficiently get the closest point

Polygon Multi- M ul -
Point tiLines-
tring
Q Q
Q Q
Q Q
9 9
Q Q
9 9
9 9
Q Q
Q Q
9 9

©Q 0 0 0 00 © 0 0 O

Multi-
Polygon

Q

© 0 0 0 00 © 0 O

Variant

©Q 0 0 0 00 © 0 0 O
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Geometry

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>

#i ncl ude <boost/ nuneric/ conversi on/ bounds. hpp>
#i ncl ude <boost/foreach. hpp>

int main()
{
t ypedef boost::geonetry::nodel ::d2:: point_xy<doubl e> point_type;
poi nt _type p(1.4, 2.6);
std: :vector<point_type> v;
for (double x = 0.0; x <= 4.0; Xx++)
{
for (double y = 0.0; y <= 4.0; y++)
{
v. push_back(poi nt_type(x, y));
}
}
poi nt _type mn_p;
doubl e min_d = boost::nuneric::bounds<doubl e>: : hi ghest();
BOOST_FOREACH( poi nt _t ype const& pv, V)
{
doubl e d = boost::geonetry::conparabl e_di stance(p, pv);
if (d < nmin_d)
{
mn_d = d;
mn_p = pv;
}
}
std: : cout
<< "Closest: " << boost::geonetry::dsv(mn_p) << std::endl
<< "At: " << boost::geonetry::distance(p, mn_p) << std::endl;
return O;
}
Output:

Closest: (1, 3)

At :

0. 565685

distance (with strategy)

Calculate the distance of two geometries using the specified strategy.

Description

The free function area cal cul ates the area of a geometry. using the specified strategy. Reasons to specify a strategy include: use an-
other coordinate system for calculations; construct the strategy beforehand (e.g. with the radius of the Earth); select a strategy when

there are more than one available for a calculation.

render
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Geometry

Synopsis

tenpl at e<t ypenane Ceonetryl, typenane Geonetry2, typenane Strategy>
di stance_resul t <GCeonetryl, Geonetry2, Strategy>::type distance(CGeonetryl const & geonetryl, Ceol

netry2 const & geonetry2, Strategy const & strategy)

Parameters
Type Concept Name
Geometryl const & Any typefulfillingaGeometry  geometryl
Concept
Geometry2 const & Any typefulfillingaGeometry = geometry?2
Concept
Strategy const & Any typefulfilling aDistance strategy
Strategy Concept
Returns
The calculated distance
Header
Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/distance. hpp>
Available Strategies

» Pythagoras (cartesian)

» Haversine (spherical)

Cross track (spherical, point-to-segment)

Projected point (cartesian, point-to-segment)

» more (currently extensions): Vincenty, Andoyer (geographic)
distance

Calculate the distance of two geometries.

Description

Description

A model of the specified
concept

A mode of the specified
concept

The strategy which will be
used for distance calculations

The default strategy is used, corresponding to the coordinate system of the geometries

Synopsis

tenpl at e<typenane Geonetryl, typenane Geonetry2>

defaul t _di stance_resul t <Geonetryl, Geonetry2>::type distance(Geonetryl const & geonetryl, Geol

metry2 const & geonetry?2)
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Geometry

Parameters

Type

Geometryl const &

Geometry2 const &

Returns

The calculated distance

Header

Either

Concept Name

Any typefulfillingaGeometry  geometryl
Concept

Any typefulfillingaGeometry  geometry2
Concept

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithmns/distance. hpp>

Conformance

Description

A mode of the specified
concept

A modd of the specified
concept

The function distance implements function Distance from the OGC Simple Feature Specification.
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Geometry

Supported geometries

Point Segment  Box Lines- Ring
tring

Point

Q

Segment

Box

Lines-
tring

Ring
Polygon

Multi-
Point

MultiLin-
estring

Multi-
Polygon

©Q 0 0 0 00 © 0 0 O
© 0 0 0 0 0 © 0 0 O
© 0 0 0 0 0 © 0 0 O
© 0 0 0 0 0 © 0 O

©Q 0 0 0 00 © 0 0 O

Variant

Complexity

For point to geometry: linear

For multi-point to ring/polygon/multi-polygon: currently quadratic
For all other geometry combinations: linearithmic

Example

Shows calculation of distance of point to some other geometries

Polygon Multi- M ul -

©Q 0 0 0 00 © 0 0 O

Point tiLines-
tring
Q Q
Q Q
Q Q
9 9
Q Q
9 9
9 9
Q Q
Q Q
9 9

Multi-
Polygon

Q

© 0 0 0 00 © 0 O

Variant

©Q 0 0 0 00 © 0 0 O
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Geometry

#i ncl ude <i ostreanr
#i ncl ude <list>

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geonetry/ geonetries/linestring. hpp>

#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>

#i ncl ude <boost/geonetry/ geonetri es/ pol ygon. hpp>

#i ncl ude <boost/geonetry/ geonetries/ nulti_point. hpp>
#i ncl ude <boost/geonetry/ geonetries/ multi_pol ygon. hpp>

#i ncl ude <boost/foreach. hpp>

int main()
{
t ypedef boost::geonetry::nodel :: d2:: poi nt _xy<doubl e> poi nt _type
t ypedef boost::geonetry: : nodel :: pol ygon<poi nt _type> pol ygon_type
t ypedef boost::geonetry::nodel::linestring<point_type> linestring_type
t ypedef boost::geonetry::nodel::multi_point<point_type> nulti_point_type

poi nt _type p(1,2);
pol ygon_t ype poly;
linestring_type line;
nmul ti _point_type np;

boost: : geonetry: :read_wkt (
"POLYGON((2 1.3,2.41.7,2.81.8,3.41.2,3.71.6,3.42,4.13,5.32.6,5.41.2,4.90.8,2.90
0.7,2 1.3)"
"(4.0 2.0, 4.2 1.4, 4.8 1.9, 4.4 2.2, 4.0 2.0))", poly);

l'i ne. push_back( point_type(0,0));

|i ne. push_back( point_type(0, 3));

np. push_back( poi nt _type(0,0));

np. push_back( poi nt _type(3,3));

std: : cout
<< "Point-Poly: " << boost::geonetry::distance(p, poly) << std::endl
<< "Point-Line: " << boost::geonetry::distance(p, line) << std::endl
<< "Point-MiltiPoint: " << boost::geonetry::distance(p, np) << std::endl
return O
}
Output:

Poi nt - Poly: 1.22066
Point-Line: 1
Poi nt-Muil ti Point: 2.23607

envelope

envelope
Calculates the envel ope of a geometry.
Description

Thefree function envel ope cal cul ates the envel ope (al so known as axis aligned bounding box, aabb, or minimum bounding rectangle,
mbr) of a geometry.
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Synopsis

t enpl at e<t ypenane Ceonetry, typenane Box>
voi d envel ope( Geonetry const & geonetry, Box & nbr)

Parameters
Type Concept Name Description
Geometry const & Any typefulfillingaGeometry  geometry A model of the specified
Concept concept
Box & Any type fulfilling a Box mbr A model of the specified Box
Concept Concept which is set to the
envelope
Header
Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/envel ope. hpp>

Conformance

The function envelope implements function Envelope from the OGC Simple Feature Specification.
Example

Shows how to cal culate the bounding box of a polygon
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Geometry

#i ncl ude <i ostreanr
#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ box. hpp>

#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ pol ygon. hpp>

int main()
{

t ypedef boost::geonetry::nodel ::d2:: point_xy<doubl e> point;

boost: : geonetry: : nodel : : pol ygon<poi nt > pol ygon

boost: : geonetry: :read_wkt (

"POLYGON((2 1.3,2.41.7,2.81.8,3.41.2,3.71.6,3.42,4.13,5.32.6,5.41.2,4.90.8,2.90
0.7,2 1.3)"
"(4.0 2.0, 4.2 1.4, 4.8 1.9, 4.4 2.2, 4.0 2.0))", polygon);

boost: : geonetry: : nodel : : box<poi nt > box;
boost: : geonetry: : envel ope(pol ygon, box);

std::cout << "envel ope:" << boost::geonetry::dsv(box) << std::endl
return O

Output:

envel ope: ((2, 0.7), (5.4, 3))

return_envelope

Calculates the envelope of a geometry.
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Geometry

Description

The free function return_envel ope calcul ates the envelope (also known as axis aligned bounding box, aabb, or minimum bounding
rectangle, mbr) of a geometry. This version with the return_ prefix returns the envelope, and a template parameter must therefore

be specified in the call.

Synopsis

t enpl at e<t ypenane Box, typenanme Ceonetry>
Box return_envel ope(Geonetry const & geonetry)

Parameters
Type Concept
Box Any type fulfilling a Box
Concept
Geometry const & Any typefulfilling aGeometry
Concept
Returns
The calculated envelope
Header
Either

#i ncl ude <boost/geonetry. hpp>

Or

Name

geometry

#i ncl ude <boost/geonetry/al gorithmns/envel ope. hpp>

Conformance

Description

Must be specified

A modd of the specified
concept

The function envelope implements function Envelope from the OGC Simple Feature Specification.

Example

Shows how to return the envelope of aring
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Geometry

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geonetry/ geonetries/ box. hpp>

#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>
#i ncl ude <boost/geonetry/ geonetries/ring. hpp>

#i

ncl ude <boost/ assign. hpp>

int main()

{

usi ng nanespace boost:: assign;
t ypedef boost::geonetry::nodel ::d2:: point_xy<doubl e> point;

boost : : geonetry: : nodel : : ri ng<poi nt> ring;
ring +=
point(4.0, -0.5), point(3.5 1.0),
point(2.0, 1.5), point(3.5 2.0),
point(4.0, 3.5), point(4.5, 2.0),
point(6.0, 1.5), point(4.5, 1.0),
point(4.0, -0.5);

t ypedef boost:: geonetry: : nodel : : box<poi nt > box;
std: : cout
<< "return_envel ope: "

<< boost::geonetry::dsv(boost::geonetry::return_envel ope<box>(ring))
<< std::endl;

return O;

Output:
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return_envel ope: ((2, -0.5), (6, 3.5))

equals
Checks if ageometry are spatially egual.

Description

The free function equals checks if the first geometry is spatially equal the second geometry. Spatially equal means that the same
point set isincluded. A box can therefore be spatially equal to aring or a polygon, or alinestring can be spatially equal to a multi-
linestring or a segment. This only works theoretically, not all combinations are implemented yet.

Synopsis

tenpl at e<typenane Geonetryl, typenane Geonetry2>
bool equal s(Geonetryl const & geometryl, Geonmetry2 const & geonetry?2)

Parameters
Type Concept Name Description
Geometryl const & Any typefulfillingaGeometry  geometryl A mode of the specified
Concept concept
Geometry2 const & Any typefulfillingaGeometry  geometry2 A modd of the specified
Concept concept
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Returns

Returnstrue if two geometries are spatially equal

Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/equal s. hpp>

Conformance

The function equals implements function Equals from the OGC Simple Feature Specification.

Supported geometries

Point Segment  Box Lines- Ring Polygon Multi- M ul - Multi- Variant
tring Point tiLines- Polygon
tring

Q

Point

()
()
(%)

Segment

Box

Lines-
tring

Ring
Polygon

Multi-
Point

MultiLin-
estring

Multi-
Polygon

Variant

© 06 0 0 0 06 0 0 0 O
© 06 0 0 0 0 0 0 0 ©
© 6 0 0 0 0 0 0 0 6
© 06 0 0 06 0 0 0 o
© 6 0 0 0 0 0 0 0 O
© 0 0 © 0 0 © 0 0 6
© 06 0 0 0 0 © 0 o
© 06 0 0 06 0 0 0 o
© O 0 0 0 0 © 0 O
© 0 0 © 0 0 © 0 0 6

Complexity
Linear
Example

Shows the predicate equals, which returns true if two geometries are spatially equal
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Geometry

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ pol ygon. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _tupl e. hpp>

BOOST_GEOVETRY_REQ STER _BOOST_TUPLE_CS(cs: : cartesi an)

#i ncl ude <boost/ assi gn. hpp>

i nt

{

nmai n()

usi ng boost::assign::tuple_list_of;

typedef boost::tuple<int, int> point;

boost: : geonetry: : nodel : : pol ygon<poi nt > pol yl, poly2

boost::geonetry::exterior_ring(polyl) tuple_list_of (0, 0)(0, 5)(5, 5 (5 0)(0, 0)
boost::geonetry::exterior_ring(poly2) tuple_list_of (5 0)(0, 0)(0, 5 (5, 5)(5 0)

std: : cout
<< "polygons are spatially "
<< (boost::geonetry::equal s(polyl, poly2) ? "equal" : "not equal")

<< std::endl;

boost: : geonetry: : nodel : : box<poi nt > box;
boost: : geonetry::assign_val ues(box, 0, 0, 5 5);

std: : cout
<< "polygon and box are spatially "
<< (boost::geonetry::equal s(box, poly2) ? "equal" : "not equal")

<< std::endl;

return O

Output:

pol ygons are spatially equal
pol ygon and box are spatially equa

expand

Expands a box using the bounding box (envelope) of another geometry (box, point)

Synopsis

t enpl at e<t ypenane Box, typenane Ceomnetry>
voi d expand(Box & box, Geonetry const & geonetry)
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Parameters
Type Concept
Box & type of the box
Geometry const & Any typefulfilling aGeometry
Concept
Header
Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/expand. hpp>
Conformance

The function expand is not defined by OGC.

Behavior
Case
Box / Point
Box / Box

Box / Other geometries

Name

box

geometry

Behavior

Description

box to be expanded using an-
other geometry, mutable

A modd of the specified

concept geometry which envel-
ope (bounding box) will be
added to the box

Box is expanded to include the specified Point

Box is expanded to include the specified Box

Not yet supported in this version

S Note
To use expand with another geometry type then specified, use expand(make_envelope<box_type>(geometry)

Complexity
Linear
Example

Shows the usage of expand
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#i ncl ude <i ostreanr
#i ncl ude <list>

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ box. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>

int main()

{
t ypedef boost::geonetry::nodel ::d2:: point_xy<short int> point_type
t ypedef boost::geonetry:: nodel :: box<poi nt _type> box_type

usi ng boost:: geonetry: : expand

box_t ype box = boost::geonetry:: make_i nverse<box_type>(); @
expand(box, point_type(0, 0))
expand(box, point_type(1l, 2)

expand(box, point_type(5, 4)
expand( box, boost::geonetry:: make<box_type>(3, 3, 5 5));

):
)i

std::cout << boost::geonetry::dsv(box) << std::endl

return O

O expandisusualy preceded by acall to assign_inverse or make inverse

Output:

(€0, 0), (5 9))

for_each

for_each_point

Applies function f to each point.

Description

Applies afunction f (functor, having operator() defined) to each point making up the geometry

Synopsis

tenpl at e<t ypenane Ceonetry, typenane Functor>
Functor for_each_point (CGeonetry & geonetry, Functor f)

Parameters
Type Concept Name Description
Geometry & Any typefulfillingaGeometry  geometry A modd of the specified
Concept concept
Functor Function or classwith operat- f Unary function, taking a point
or() as argument
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Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/for_each. hpp>

Conformance

The function for_each point is not defined by OGC.

The function for_each_point conforms to the std::for_each function of the C++ std-library.
Example

Convenient usage of for_each_point, rounding all points of a geometry
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#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ pol ygon. hpp>

tenpl ate <typenanme Poi nt >
cl ass round_coordi nat es

{
private :
t ypedef typenane boost::geonetry::coordi nate_type<Point>::type coordi nate_type;
coordi nate_type factor;
i nline coordinate_type round(coordi nate_type val ue)
{
return floor(0.5 + (value / factor)) * factor;
}
public :
round_coor di nat es(coordi nate_type f)
factor (f)
{}
inline void operator()(Pointé& p)
{
usi ng boost:: geonetry: : get;
usi ng boost:: geonetry: : set;
set <0>(p, round(get<0>(p)));
set<1>(p, round(get<l>(p)));
}
s
int main()
{

t ypedef boost::geonetry::nodel ::d2:: point_xy<doubl e> point;

boost: : geonetry: : nodel : : pol ygon<poi nt > pol y;

boost: :geonetry::read_wkt ("POLYGON((O 0, 1.123 9.987,8.876 2.234,0 0), (3.345 4.456,7.654 [
8.765,9.123 5.432,3.345 4.456))", poly);

boost: : geonetry::for_each_point(poly, round_coordi nates<point>(0.1));

std::cout << "Rounded: " << boost::geonetry::wkt(poly) << std::endl;

return O;

Output:
Rounded: POLYGON((O 0,1.1 10,8.9 2.2,0 0),(3.3 4.5,7.7 8.8,9.1 5.4,3.3 4.5))

Sample using for_each_point, using afunction to list coordinates

172

render

s httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Geometry

#i nc
#i nc

#i nc
#i nc

tenp
voi d

Output

X X X X
I mnu

| ude <i ostreanr

| ude <boost/geonetry. hpp>
| ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>
| ude <boost/geonetry/ geonetries/ pol ygon. hpp>

| ate <typenane Point>
| i st_coordinates(Point consté& p)
usi ng boost:: geonetry: : get;
std::cout << "x = " << get<0>(p) << " y =" << get<l>(p) << std::endl;
mai n()
t ypedef boost::geonetry::nodel ::d2:: point_xy<doubl e> point;

boost: : geonetry: : nodel : : pol ygon<poi nt > poly;
boost: : geonetry::read_wkt ("POLYGON((O 0,0 4,4 0,0 0))", poly)

boost: : geonetry::for_each_point(poly, |ist_coordi nates<point>)
return O
Oy =0
Oy =4
4y =0
Oy =0

for_each_segment

Applies function f to each segment.

Descr

iption

Appliesafunction f (functor, having operator() defined) to each segment making up the geometry

Synopsis
t enpl at e<t ypenane Ceonetry, typenane Functor>
Functor for_each_segnent (Geonetry & geonetry, Functor f)
Parameters
Type Concept Name Description
Geometry & Any typefulfillingaGeometry  geometry A model of the specified
Concept concept
Functor Function or class with operat- f Unary function, taking a seg-
or() ment as argument
Header
Either

#i ncl ude <boost/geometry. hpp>
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Or

#i ncl ude <boost/geonetry/al gorithns/for_each. hpp>

Conformance

The function for_each _segment is not defined by OGC.

The function for_each_segment conforms to the std::for_each function of the C++ std-library.
Example

Sample using for_each_segment, using a functor to get the minimum and maximum length of a segment in alinestring

#i ncl ude <i ostreanr

#i ncl ude <boost/geomnetry. hpp>

#i ncl ude <boost/geomnetry/ geonetries/linestring. hpp>
#i ncl ude <boost/geonetry/ geonetries/ point_xy. hpp>
#i ncl ude <boost/assign. hpp>

tenpl at e <typenanme Segment >
struct gather_segnent_statistics

{
/'l Remenber that if coordinates are integer, the length nmight be floating point
/1 So use "double" for integers. In other cases, use coordinate type
typedef typenane boost::geonetry::sel ect_nost_precise
<
typenanme boost:: geonetry: : coordi nate_t ype<Segment >::type,
doubl e
> . type type;
type mn_length, nax_|ength;
/1 Initialize min and nax
gat her _segment _statistics()
m n_| engt h(1e38)
, max_l ength(-1)
{}
/1 This operator is called for each segnent
inline void operator()(Segment consté& s)
{
type |l ength = boost::geonetry::length(s);
if (length < min_length) min_length = | ength;
if (length > nmax_|l ength) max_length = | ength;
}
H
int main()
{

/'l Bring "+=" for a vector into scope
usi ng nanmespace boost: :assign;

/1 Define a type
t ypedef boost::geonetry:: nodel::d2:: poi nt _xy<doubl e> point;

/'l Declare a linestring
boost: : geonmetry: : nodel : :1inestring<point> polyline;

/'l Use Boost.Assign to initialize a linestring
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polyline += point(0, 0), point(3, 3), point(5 1), point(6, 2),
point(8, 0), point(4, -4), point(1, -1), point(3, 2);

/'l Declare the gathering class...
gat her _segnent _statistics

<

boost: : geonetry::nodel ::referring_segnent <poi nt >

> functor;

/1l ... and use it,

the essenti on.
/'l As also in std::for_each it

/1 Qutput the results

std:: cout

<< "M n segnent
<< "Max segment

functor = boost::geonetry::for_each_segnent(polyline,
length: " << functor.mn_length << std::endl
length: " << functor.nmax_length << std::endl;

return O;

Output:

M n segnent |length: 1.41421
Max segnent |ength: 5.65685

intersection

Calculate the intersection of two geometries.

Description

The free function intersection cal culates the spatial set theoretic intersection of two geometries.

Synopsis

t enpl at e<t ypenane Ceonetryl,
bool intersection(Geonetryl const

is a const val ue,

typenanme Ceonetry2,

typenanme CeonetryQut >
& geomnetryl, Geonetry2 const

so retrieve it as a return val ue.
functor);

& geonetry2, GeonetryCQut & geoll

netry_out)
Parameters

Type Concept Name Description

Geometryl const & Any typefulfillingaGeometry  geometryl A model of the specified
Concept concept

Geometry2 const & Any typefulfillingaGeometry  geometry?2 A mode of the specified
Concept concept

GeometryOut & Collection of geometries (e.g. geometry out The output geometry, either a
std::vector, std::deque, multi_point, multi_polygon,
boost::geometry::multi*)  of multi_linestring, or abox (for
which the value type fulfills intersection of two boxes)
aPoint, LineString or Polygon
concept, or it is the output
geometry (e.g. for abox)
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Header

Either

#i ncl ude <boost/geomnetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/intersection. hpp>
Conformance

The function intersection implements function Intersection from the OGC Simple Feature Specification.

Behavior
Case Behavior
GeometryOut is a Point Calculates intersection points of input geometries
GeometryOut is a Linestring Calculates intersection linestrings of input (multi)linestrings
GeometryOut is a Polygon Calculatesintersection polygons of input (multi)polygons and/or

boxes

E Note
Check the Polygon Concept for the rules that polygon input for this algorithm should fulfill

Example

Shows the intersection of two polygons
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#i ncl ude <i ostreanr
#i ncl ude <deque>

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ pol ygon. hpp>

#i ncl ude <boost/foreach. hpp>
int main()
{

t ypedef boost:: geonetry: : nodel :: pol ygon<boost: : geonetry: : nodel : : d2:: poi nt _xy<doubl e> > pol ygon

pol ygon green, bl ue

boost: : geonmetry: : read_wkt (

"POLYGON((2 1.3,2.41.7,2.81.8,3.41.2,3.71.6,3.42,4.13,5.32.6,5.41.2,4.90.8,2.90
0.7,2 1.3)"
"(4.0 2.0, 4.2 1.4, 4.8 1.9, 4.4 2.2, 4.0 2.0))", green)
boost: : geonmetry: :read_wkt (
"POLYGON((4.0 -0.5, 3.51.0, 2.01.5, 3.52.0, 4.03.5, 4520, 6.01.5, 4.5 0

1.0, 4.0 -0.5))", blue);

st d: : deque<pol ygon> out put ;

boost:: geonetry::intersection(green, blue, output)

int i =0;

std::cout << "green && blue:" << std::endl

BOOST_FOREACH( pol ygon const & p, output)

{

std::cout << i++ << ": " << boost::geonetry::area(p) << std::endl

}

return O
}

Output:
177

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Geometry

green && bl ue:
0: 2.50205

See also
e union
« difference

¢ sym_difference (symmetric difference)

intersects

intersects (one geometry)
Checks if ageometry has at |east one intersection (crossing or self-tangency)

Synopsis

tenpl at e<t ypenane Geonetry>
bool intersects(Geonetry const & geonetry)
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Parameters
Type Concept Name
Geometry const & Any typefulfillingaGeometry  geometry
Concept
Returns

Returnstrueif the geometry is self-intersecting

Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/intersects. hpp>

Conformance

Description

A mode of the specified
concept

The function intersects implements function Intersects from the OGC Simple Feature Specification.

The version with one parameter is additional and not described in the OGC standard

Examples

Check if two linestrings intersect each other

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/linestring. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>

int main()
{
/1 Calculate the intersects of a cartesian polygon
t ypedef boost::geonetry::nodel ::d2:: poi nt_xy<doubl e> P;
boost::geonetry::nodel ::linestring<P> linel, |ine2;
boost: : geonetry: :read_wkt("linestring(1l 1,2 2,3 3)", linel);
boost: : geonetry: :read_wkt("linestring(2 1,1 0)", line2);
bool b = boost::geonetry::intersects(linel, line2);
std::cout << "Intersects: " << (b ? "YES" : "NO') << std::endl;
return O;
}
Output:
Intersects: YES
intersects (two geometries)
Checks if two geometries have at least one intersection.
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Synopsis

tenpl at e<t ypenane Ceonetryl, typenane Geonetry2>

bool intersects(Geonmetryl const & geonetryl, Geonmetry2 const & geonetry?2)

Parameters
Type Concept Name
Geometryl const & Any typefulfillingaGeometry  geometryl
Concept
Geometry2 const & Any typefulfillingaGeometry = geometry?2
Concept
Returns

Returnstrueif two geometries intersect each other

Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/intersects. hpp>

Conformance

The function intersects implements function Intersects from the OGC Simple Feature Specification.

The version with one parameter is additional and not described in the OGC standard
Examples

Check if two linestrings intersect each other

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/linestring. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>

int main()
{
/1 Calculate the intersects of a cartesian polygon
t ypedef boost::geonetry::nodel ::d2:: poi nt _xy<doubl e> P

Description

A model of the specified
concept

A mode of the specified
concept

boost::geonetry::nodel ::linestring<P> linel, line2
boost::geonetry: :read_wkt("linestring(l 1,2 2,3 3)", linel)
boost:: geonetry: :read_wkt("linestring(2 1,1 2,4 0)", line2)
bool b = boost::geometry::intersects(linel, line2)
std::cout << "Intersects: " << (b ? "YES" : "NO') << std::endl
return O

}
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Output:

I ntersects: YES

Is_simple
Checksif ageometry issimple.

Synopsis

t enpl at e<t ypenanme Geonetry>

bool is_sinple(Geonetry const & geonetry)
Parameters
Type Concept
Geometry const & Any typefulfilling aGeometry
Concept
Returns

Returnstrue if the geometry is simple
Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

Name

geometry

#i ncl ude <boost/geonetry/al gorithms/is_sinple.hpp>

Conformance

Description

A modd of the specified
concept

The function is_simple implements function IsSimple from the OGC Simple Feature Specification.
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Supported geometries

Geometry

Point

Segment

Box

Linestring

Ring

Polygon

Multi Point

MultiLinestring

MultiPolygon

Variant

Complexity

Constant-time for points, segments and boxes

Linear for rings, polygons and multi-polygons

© 00000000 0¥

Linearithmic for multi-points, linestrings and multi-linestrings

Example

Checks whether a geometry issimple
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#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>
#i ncl ude <boost/geonetry/ geonetries/linestring. hpp>

#i ncl ude <boost/geonetry/ geonetries/multi_linestring. hpp>
int main()
{
t ypedef boost::geonetry::nodel :: d2:: poi nt _xy<doubl e> poi nt_type
t ypedef boost::geonetry::nodel::linestring<point_type> linestring_type
t ypedef boost::geonetry::nodel::multi_linestring<linestring_ type> nulti_linestring_type;
multi _linestring_type multi_linestring;
boost : : geonetry: :read_wkt ("MJLTI LI NESTRI NG (0 0,0 10,10 10,10 0,0 0), (10 10,20 20))", multi _linO
estring);

std::cout << "is sinple? "
<< (boost::geonetry::is_sinple(nulti_linestring) ? "yes" : "no")
<< std::endl;

return O

Output:

is sinple? no

See also

e is valid
Is_valid

Checksif ageometry isvalid (in the OGC sense)
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Synopsis

t enpl at e<t ypename Geonetry>
bool is_valid(Geonmetry const & geonetry)

Parameters
Type Concept Name
Geometry const & Any typefulfillingaGeometry  geometry
Concept
Returns

Returnstrue if the geometry isvalid (in the OGC sense)

Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geometry/al gorithns/is_valid. hpp>
Conformance

Thefunctionis valid is not defined by OGC.

Supported geometries

Geometry

Point

Segment

Box

Linestring

Ring

Polygon

Multi Point

MultiLinestring

MultiPolygon

Variant

© 00000000 0¥

Description

A model of the specified
concept
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Complexity

Constant-time for points, segments, boxes and multi-points
Linear for linestrings and multi-linestrings

Linearithmic for rings

Currently, worst-case quadratic for polygons and multi-polygons
Example

Checks whether a geometry isvalid

#i ncl ude <i ostreanr

#i ncl ude <boost/geomnetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ point_xy. hpp>
#i ncl ude <boost/ geonetry/ geonetries/ pol ygon. hpp>

int main()

{
t ypedef boost::geonetry::nodel :: d2:: poi nt _xy<doubl e> point_type;
t ypedef boost::geonetry:: nodel : : pol ygon<poi nt _type> pol ygon_type

pol ygon_t ype poly;
boost: : geonetry: : read_wkt (
"POLYGON((O 0,0 10,10 10,10 0,0 0),(00,91,92,00),(00,29,19,00),(29,92,99,29))"
. poly);
std::cout << "is valid? " << (boost::geonetry::is_valid(poly) ? "yes" : "no") << std::endl

return O;

Output:
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is valid? no

See also

» is simple
length
length

Calculates the length of a geometry.
Description

The free function length calculates the length (the sum of distances between consecutive points) of a geometry. It uses the default
strategy, based on the coordinate system of the geometry.

Synopsis

t enpl at e<t ypenane Geonetry>
default _length_resul t<Geonetry>::type | ength(Geonetry const & geonetry)

Parameters
Type Concept Name Description
Geometry const & Any typefulfillingaGeometry  geometry A mode of the specified
Concept concept
Returns
The calculated length
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Header

Either

#i ncl ude <boost/geomnetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/l ength. hpp>
Conformance

The function length implements function Length from the OGC Simple Feature Specification.

Behavior
Case Behavior
pointlike (e.g. point) Returns 0
linear (e.g. linestring) Returns the length
areal (e.g. polygon) Returns 0
Complexity
Linear
Examples

The following simple example shows the calculation of the length of alinestring containing three points

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geonetry/ geonetries/linestring. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>

int main()

{
usi ng nanmespace boost:: geonetry;
nodel : : i nestring<nodel ::d2:: poi nt _xy<doubl e> > |i ne;
read_wkt ("linestring(0 0,1 1,4 8,3 2)", line);
std::cout << "linestring length is "

<< length(line)
<< " units" << std::endl;

return O;

Output:

linestring length is 15.1127 units

length (with strategy)

Calculates the length of a geometry using the specified strategy.
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Description

The free function length cal culates the length (the sum of distances between consecutive points) of a geometry using the specified
strategy. Reasons to specify a strategy include: use another coordinate system for calculations; construct the strategy beforehand
(e.g. with the radius of the Earth); select a strategy when there are more than one available for a calculation.

Synopsis

tenpl at e<t ypenane Ceonetry, typenane Strategy>
default _| ength_resul t <Geonetry>::type |l ength(Geonetry const & geonetry, Strategy const & strategy)

Parameters
Type Concept Name Description
Geometry const & Any typefulfillingaGeometry  geometry A mode of the specified
Concept concept
Strategy const & Any type fulfilling adistance = strategy The strategy which will be
Strategy Concept used for distance calculations
Returns

The calculated length

Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/l ength. hpp>
Conformance

The function length implements function Length from the OGC Simple Feature Specification.

Behavior
Case Behavior
pointlike (e.g. point) Returns 0
linear (e.g. linestring) Returns the length
areal (e.g. polygon) Returns 0
Complexity
Linear
Examples

The following example shows the length measured over a sphere, expressed in kilometers. To do that the radius of the sphere must
be specified in the constructor of the strategy.
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#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/|inestring. hpp>

int main()

{

usi ng nanespace boost::geonetry;

t ypedef nodel :: point<float, 2, cs::spherical _equatorial <degree> > P;

nodel : : linestring<P> I|ine;

li ne. push_back(P(2, 41));

Ii ne. push_back(P(2, 48));

Ii ne. push_back(P(5, 52));

doubl e const nean_radius = 6371.0; @
std::cout << "length is "

strategy: : di stance: : haversi ne<f| oat >(nean_radi us) )

<< length(line,
<< " Kkilonmeters "

return O;
}
O Wiki
Output:

<< std::endl;

length is 1272.03 kil oneters

make

make (2 coordinate values)

Construct a geometry.

Synopsis

t enpl at e<t ypenane Geonetry, typenane Type>
Geonetry nmake(Type const & cl, Type const & c2)

Parameters
Type Concept Name Description
Geometry Any typefulfillingaGeometry - Must be specified
Concept
Type const & numerical type (int, double, cl First coordinate (usually x-co-
ttmath, ...) to specify the co- ordinate)
ordinates
Type const & numerical type (int, double, c2 Second coordinate (usually y-
ttmath, ...) to specify the co- coordinate)
ordinates
Returns
The constructed geometry, here: a 2D point
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Header

Either

#i ncl ude <boost/geomnetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/ make. hpp>

Example

Shows the usage of make as a generic constructor for different point types

#i

#i
#i
#i
#i
#i

ncl ude <i ostreanr

ncl ude <boost/geonetry. hpp>

ncl ude
ncl ude
ncl ude
ncl ude

<boost/ geonetry/ geonetries/ poi nt _xy. hpp>
<boost/ geonetry/ geonmetri es/regi ster/ point. hpp>
<boost/ geonetry/ geonetri es/ adapt ed/ boost _t upl e. hpp>

<boost/ geonetry/ geonetri es/ adapt ed/ boost _pol ygon/ poi nt . hpp>

BOOST_CGEOMETRY_REGQ STER BOOST_TUPLE_CS(cs: : cart esi an)

struct nypoint { float _x, _y; }

BOOST_GEOMETRY_REG STER POl NT_2D( nypoi nt ,

t enpl at e <typenane Point>
voi d construct_and_di spl ay()

{

usi ng boost::geonetry: : nmake;
usi ng boost::geonetry: : get;

Point p = make<Point>(1, 2);

float,

std::cout << "x=" << get<0>(p) << " y=" << get<l>(p)

<< " (" << typeid(Point).nane() <<
<< std::endl

mai n()

")

cs::cartesian, _x, _Yy)

construct _and_di spl ay<boost: : geometry: : nodel : : d2: : poi nt _xy<doubl e> >();
construct _and_di spl ay<boost : : geonetry: : nodel : : d2: : poi nt _xy<int> >()

construct _and_di spl ay<boost : : t upl e<doubl e

doubl e> >();

construct _and_di spl ay<boost : : pol ygon: : poi nt _dat a<i nt> >()

construct _and_di spl ay<mypoi nt >();
return O;

Output (compiled using gce):

x=1 y=2
x=1 y=2
x=1 y=2
x=1 y=2 (N5boost 7pol ygonl0poi nt _dat al i EE)
x=1 y=2 (7nypoi nt)
See also
* assign

(N5boost 8geonet rys5nodel 2d28poi nt _xyl dNSO_2cs9cart esi anEEE)
(N5boost 8geonet ry5nodel 2d28poi nt _xyl i NSO_2cs9cart esi anEEE)
(N5boost 6t upl es5t upl el ddNSO_9nul | _typeES2_S2_S2 S2 S2 S2_S2_EE)
(

(
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make (3 coordinate values)
Construct a geometry.

Synopsis

t enpl at e<t ypename Geonetry, typename Type>

Geonetry nmake(Type const & cl, Type const & c2,

Parameters
Type Concept
Geometry Any typefulfilling aGeometry
Concept
Type const & numerical type (int, double,
ttmath, ...) to specify the co-
ordinates
Type const & numerical type (int, double,
ttmath, ...) to specify the co-
ordinates
Type const & numerical type (int, double,
ttmath, ...) to specify the co-
ordinates
Returns

The constructed geometry, here: a 3D point

Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/ al gorithmns/ make. hpp>
Example

Using make to construct a three dimensional point

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/ geonetry/ geonmetries/ point. hpp>

int main()

{

Type const & c3)

Name

cl

c2

c3

Description

Must be specified

First coordinate (usually x-co-
ordinate)

Second coordinate (usually y-
coordinate)

Third coordinate (usualy z-
coordinate)

typedef boost::geonetry: : nodel:: poi nt <doubl e, 3, boost::geonetry::cs::cartesian> point_type;
poi nt _type p = boost::geonetry:: nake<point_type>(1, 2, 3);
std::cout << boost::geonetry::dsv(p) << std::endl;

return O;
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Geometry

Output:
(1, 2, 3)

See also

e assign

make_inverse

Construct a box with inverse infinite coordinates.
Description

The make_inverse function initializes a 2D or 3D box with large coordinates, the min corner is very large, the max corner is very
small. Thisisuseful e.g. in combination with the expand function, to determine the bounding box of a series of geometries.

Synopsis

t enpl at e<t ypenane Geonetry>
Geonetry nmake_i nverse()

Parameters
Type Concept Name Description
Geometry Any typefulfillingaGeometry - Must be specified
Concept
Returns

The constructed geometry, here: a box

Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/ make. hpp>
Example

Usage of make_inverse and expand to conveniently determine bounding box of several objects
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#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geonetry/ geonetries/ box. hpp>

#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>

usi ng nanespace boost::geonetry;

int main()

{

t ypedef nodel ::d2:: poi nt _xy<doubl e> point;
t ypedef nodel : : box<poi nt > box;

box all = nmake_i nverse<box>();

std::cout << dsv(all) << std::endl;
expand(al |, make<box>(0, 0, 3, 4));
expand(al |, make<box>(2, 2, 5, 6));
std::cout << dsv(all) << std::endl;

return O;

Output:

((1.79769e+308, 1.79769e+308), (-1.79769e+308, -1.79769e+308))
((0, 0), (5, 6))

See also

e assign inverse

make_zero

Construct a geometry with its coordinates initialized to zero.

Description

The make_zero function initializesa 2D or 3D point or box with coordinates of zero

Synopsis

t enpl at e<t ypenane Ceonetry>
Geonetry nake_zero()

Parameters
Type Concept Name Description
Geometry Any typefulfillingaGeometry - Must be specified
Concept
Returns

The constructed and zero-initialized geometry
Header

Either
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#i ncl ude <boost/geonetry. hpp>
Or

#i ncl ude <boost/geonetry/ al gorithmns/ make. hpp>

num_geometries

Calculates the number of geometries of a geometry.

Description

The free function num_geometries cal culates the number of geometries of a geometry.

Synopsis

t enpl at e<t ypenanme Geonetry>
std::size_t numgeonetries(Geonetry const & geonetry)

Parameters
Type Concept Name Description
Geometry const & Any typefulfillingaGeometry  geometry A modd of the specified
Concept concept
Returns

The calculated number of geometries

Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithnms/ num geonetries. hpp>

Conformance

The function num_geometries implements function NumGeometries from the OGC Simple Feature Specification.

Behavior

Case Behavior

single (e.g. point, polygon) Returns 1

multiple (e.g. multi_point, multi_polygon) Returns boost::size(geometry); theinput isconsidered asarange
Complexity
Constant

Examples

Get the number of geometries making up a multi-geometry
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#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>

#i ncl ude <boost/geonetry/ geonetri es/ pol ygon. hpp>

#i ncl ude <boost/geonetry/ geonetries/ multi_pol ygon. hpp>

int main()
{ boost: : geonetry::nodel ::nmulti_pol ygon
) boost: : geonetry: : nodel : : pol ygon
) boost: : geonetry: : nodel :: d2:: poi nt _xy<doubl e>
> np; gl

boost: : geonetry::read_wkt ("MJLTI POLYGON(((O0 0,0 10,10 0,0 0),(2 1,1 9,91,1 1)),((10 10,10 O
7,7 10,10 10)))", np):
std::cout << "Nunber of geonetries: " << boost::geonetry::num.geonetries(np) << std::endl;

return O;

Output:

Number of geonetries: 2

num_interior_rings

Calculates the number of interior rings of a geometry.

Description

The free function num_interior_rings calcul ates the number of interior rings of a geometry.

Synopsis

t enpl at e<t ypenane Ceonetry>
std::size_t num.interior_rings(Ceometry const & geonetry)

Parameters
Type Concept Name Description
Geometry const & Any typefulfillingaGeometry  geometry A model of the specified
Concept concept
Returns

The calculated number of interior rings
Header
Either

#i ncl ude <boost/geometry. hpp>
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Or
#i ncl ude <boost/geonmetry/al gorithns/num.interior_rings. hpp>
Conformance

The function num_interior_ring implements function NuminteriorRing from the OGC Simple Feature Specification.

g Note
Boost.Geometry addsan "s"

Behavior
Case Behavior
Polygon Returns the number of itsinterior rings
Multi Polygon Returns the number of the interior rings of all polygons
Other geometries Returns 0
Complexity
Constant
Examples

Get the number of interior ringsin a multi-polygon

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geometry/ geonetries/ poi nt_xy. hpp>

#i ncl ude <boost/geonetry/ geonetri es/ pol ygon. hpp>

#i ncl ude <boost/geonetry/ geonetries/ nulti_pol ygon. hpp>

int main()
{ boost:: geonetry:: nodel :: mul ti_pol ygon
) boost: : geonetry: : nodel : : pol ygon
) boost: : geonetry: : nodel : : d2: : poi nt _xy<doubl e>
> np; i

boost: : geonetry::read_wkt (" MJLTI POLYGON(((O 0,0 10,10 0,0 0),(2 1,1 9,91,11)),((10 10,10 O
7,7 10,10 10)))", mp);

std::cout << "Number of interior rings: " << boost::geonetry::numinteri
or_rings(np) << std::endl;

return O;

Output:

Number of interior rings: 1
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num_points
Calculates the number of points of a geometry.

Description

The free function num_points calcul ates the number of points of a geometry.

Synopsis

t enpl at e<t ypenane Geonetry>

std::size_t numpoints(Geonetry const & geonetry, bool add_for_open = fal se)

Parameters
Type Concept Name
Geometry const & Any typefulfillingaGeometry  geometry
Concept
bool add for_open
Returns

The calculated number of points

Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/ num poi nts. hpp>

Conformance

Description

A modd of the specified
concept

add one for open geometries
(i.e. polygon types which are
not closed)

The function num_points implements function NumPoints from the OGC Simple Feature Specification.

@ Note
num_points can be called for any geometry and not just linestrings (as the standard describes)
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Behavior

Case Behavior

Point Returns 1

Segment Returns 2

Box Returns 4

Rangelike (linestring, ring) Returns boost::size(geometry)

Other geometries Returns the sum of the number of points of its elements

Open geometries Returns the sum of the number of points of its elements, it adds

one for open (per ring) if specified

Closed geometries Returns the sum of the number of points of its elements

Complexity

Constant or Linear
Examples

Get the number of pointsin ageometry

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geomnetry/ geonetries/ poi nt_xy. hpp>

#i ncl ude <boost/geonetry/ geonetri es/ pol ygon. hpp>

#i ncl ude <boost/geonetry/ geonetries/ nulti_pol ygon. hpp>

int main()
{ boost:: geonetry:: nodel :: mul ti_pol ygon
) boost: : geonetry: : nodel : : pol ygon
) boost:: geonetry: : nodel : : d2: : poi nt _xy<doubl e>
> np; i

boost: : geonetry::read_wkt (" MJLTI POLYGON(((O 0,0 10,10 0,0 0),(2 1,1 9,91,11)),((10 10,10 O
7,7 10,10 10)))", np);
std::cout << "Nunmber of points: " << boost::geonetry::numpoints(np) << std::endl

return O

Output:

Number of points: 12

overlaps

Checks if two geometries overlap.
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Synopsis

tenpl at e<t ypenane Ceonetryl, typenane Geonetry2>
bool overl aps(Geonetryl const & geonetryl, Geonetry2 const & geonetry2)

Parameters
Type Concept Name Description
Geometryl const & Any typefulfillingaGeometry  geometryl A model of the specified
Concept concept
Geometry2 const & Any typefulfillingaGeometry  geometry?2 A mode of the specified
Concept concept
Returns

Returnstrueif two geometries overlap

Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/overl aps. hpp>
Conformance

The function overlaps implements function Overlaps from the OGC Simple Feature Specification.
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Supported geometries

Point Segment  Box Lines- Ring Polygon Multi- M ul - Multi- Variant
tring Point tiLines- Polygon
tring

Q

Point

()
(%)

Segment

Box

Lines-
tring

Ring
Polygon

Multi-
Point

MultiLin-
estring

Multi-
Polygon

© 06 0 06 6 0 6 06 O
© 06 0 © 0 0 © 0 0 o
© 06 0 0 0 0 0 0 0 o
© 06 0 0 06 0 0 0 o
© O 0 0 0 0 © 0 0 6
© O 0 0 0 0 © 0 0 6
© 06 0 0 0 0 0 0 0 O
© 06 0 0 06 0 0 0 o
© O 0 0 0 0 © 0 O
© O 0 0 0 0 © 0 0 6

Variant o

perimeter

perimeter

Calculates the perimeter of a geometry.

Description

The function perimeter returns the perimeter of a geometry, using the default distance-cal culation-strategy

Synopsis

t enpl at e<t ypenane Geonetry>
default _length_resul t <Geonetry>::type perineter(CGeonetry const & geonetry)

Parameters
Type Concept Name Description
Geometry const & Any typefulfillingaGeometry  geometry A mode of the specified
Concept concept
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Returns

The calculated perimeter

Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/ al gorithns/ perineter. hpp>
Conformance

The function perimeter is not defined by OGC.

S Note
PostGI S contains an a gorithm with the same name and the same functionality. See the PostGI S documentation.

Behavior

Case Behavior

pointlike (e.g. point) Returns zero

linear (e.g. linestring) Returns zero

area (e.g. polygon) Returns the perimeter
Complexity
Linear

perimeter (with strategy)

Calculates the perimeter of a geometry using the specified strategy.

Description

The function perimeter returns the perimeter of a geometry, using specified strategy

Synopsis

t enpl at e<t ypenanme Ceonetry, typenanme Strategy>
default _l ength_resul t <Geometry>::type perineter(Ceonmetry const & geol
netry, Strategy const & strategy)
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Parameters
Type Concept Name Description
Geometry const & Any typefulfillingaGeometry  geometry A mode of the specified
Concept concept
Strategy const & Any type fulfilling adistance strategy strategy to be used for distance
Strategy Concept calculations.
Returns

The calculated perimeter

Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/perineter. hhpp>
Conformance

The function perimeter is not defined by OGC.

S Note
PostGI S contains an algorithm with the same name and the same functionality. See the PostGI S documentation.

Behavior
Case Behavior
pointlike (e.g. point) Returns zero
linear (e.g. linestring) Returns zero
areal (e.g. polygon) Returns the perimeter
Complexity
Linear
reverse

Reverses the points within a geometry.
Description

Generic function to reverse a geometry. It resembles the std::reverse functionality, but it takes the geometry type into account. Only
for aring or for alinestring it isthe same as the std::reverse.
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Synopsis

t enpl at e<t ypename Geonetry>
voi d reverse(Geonetry & geonetry)

Parameters
Type Concept Name
Geometry & Any typefulfillingaGeometry  geometry
Concept
Header
Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithmns/reverse. hpp>
Conformance

The function reverseis not defined by OGC.

The function reverse conforms to the std::reverse function of the C++ std-library.

Description

A model of the specified
concept which will bereversed

Behavior
Case Behavior
Point Nothing happens, geometry is unchanged
Segment Not yet supported in this version
Box Nothing happens, geometry is unchanged
Linestring Reverses the Linestring
Ring Reversesthe Ring
Polygon Reverses the exterior ring and all interior ringsin the polygon
Multi Point Nothing happens, geometry is unchanged
Multi Linestring Reverses all contained linestrings individually
Multi Polygon Reverses all contained polygons individually

S Note
Thereverse of a(multi)polygon or ring might make avalid geometry invalid because the (counter)clockwise orient-

ation reverses.
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Complexity
Linear
Example

Shows how to reverse aring or polygon

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/ geonetry/ geonetries/ pol ygon. hpp>

#i ncl ude <boost/geonetry/ geonmetries/ring. hpp>

#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _tupl e. hpp>

BOOST_GEOVETRY_REG STER _BOOST_TUPLE_CS(cs: : cart esi an)
#i ncl ude <boost/assign. hpp>

int main()
{

usi ng boost::assign::tuple_list_of;

t ypedef boost::tuple<int, int> point;
t ypedef boost::geonetry: : nodel :: pol ygon<poi nt> pol ygon
t ypedef boost::geonetry::nodel::ring<point> ring

pol ygon poly;
boost: : geometry::exterior_ring(poly) = tuple_list_of(0, 0)(0, 9)(10, 10)(0, 0);
boost::geonetry::interior_rings(poly).push_back(tuple_list_of (1, 2)(4, 6)(2, 8)(1, 2));

doubl e area_before = boost::geonetry::area(poly)

boost:: geonetry: :reverse(poly);

doubl e area_after = boost::geometry::area(poly);

std::cout << boost::geometry::dsv(poly) << std::endl

std::cout << area_before << " -> " << area_after << std::endl;

ring r = tuple_list_of (0, 0)(0, 9)(8, 8)(0, 0);

area_before = boost::geonetry::area(r)

boost:: geometry: :reverse(r);

area_after = boost::geonetry::area(r)

std::cout << boost::geonetry::dsv(r) << std::endl

std::cout << area_before << " -> " << area_after << std::endl;

return O;

Output:

(((o, 0), (10, 10), (0, 9), (0, 0)), ((1, 2), (2, 8), (4 6), (1, 2)))

38 -> -38
((0, 0), (8 8, (0, 9), (0, 0))
36 -> -36

simplify

simplify (with strategy)

Simplify a geometry using a specified strategy.
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Synopsis

t enpl at e<t ypenanme Ceonetry, typenane Di stance, typenanme Strategy>
void sinplify(Geonetry const & geometry, Geonmetry & out, Distance const
Strategy const & strategy)

Parameters
Type Concept Name
Geometry const & Any typefulfillingaGeometry  geometry
Concept
Geometry & Any typefulfillingaGeometry  out
Concept
Distance const & A numerical distancemeasure  max_distance
Strategy const & A typefulfilling a SimplifyS-  strategy
trategy concept
Header
Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithmns/sinplify. hpp>
simplify

Simplify a geometry.

Synopsis

t enpl at e<t ypenane Ceonetry, typenane Di stance>
void sinplify(Geonetry const & geometry, Geometry & out, Distance const

Parameters

Type Concept Name

Geometry const & Any typefulfillingaGeometry  geometry
Concept

Geometry & Any typefulfillingaGeometry  out
Concept

Distance const & numerical type (int, double, max_distance
ttmath, ...)

& max_di st ance,

Description

input geometry, to be ssimpli-
fied

output geometry, simplified

version of the input geometry

distance (in units of input co-
ordinates) of a vertex to other
segments to be removed

simplify strategy to be used for

simplification, might include
point-distance strategy

& max_di st ance)

Description

input geometry, to be ssimpli-
fied

output geometry, simplified

version of the input geometry

distance (in units of input co-
ordinates) of a vertex to other
segments to be removed
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Header

Either

#i ncl ude <boost/geomnetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/sinplify. hpp>
Conformance

The function simplify is not defined by OGC.

S Note
PostGI S contains an algorithm with the same name and the same functionality. See the PostGIS documentation.

S Note
SQL Server contains an algorithm Reduce() with the same functionality. See the MSDN documentation.

Behavior

Simplification is done using Douglas-Peucker (if the default strategy is used).

S Note
Geometries might becomeinvalid by using simplify. The simplification process might create self-intersections.

Examples

Example showing how to simplify alinestring
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#i ncl ude <i ostreanr
#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geonetry/ geonetries/linestring. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>

(1)
#i ncl ude <boost/assign. hpp>

usi ng namespace boost: :assign;
int main()
{

t ypedef boost::geonetry:: nodel::d2:: poi nt _xy<doubl e> xy;

boost: : geonmetry: : nmodel : :linestring<xy> l|ine
line += xy(1.1, 1.1), xy(2.5 2.1), xy(3.1, 3.1), xy(4.9, 1.1), xy(3.1, 1.9); ©

/1 Sinmplify it, using distance of 0.5 units

boost : : geometry: :nodel ::linestring<xy> sinplified
boost: : geonetry::sinplify(line, sinplified, 0.5)
std: : cout
<< " original: " << boost::geonetry::dsv(line) << std::endl
<< "sinplified: " << boost::geonetry::dsv(sinplified) << std::endl;
return O

©  For this example we use Boost.Assign to add points
® With Boost.Assign

Output:

original: ((1.1, 1.1), (2.5, 2.1), (3.1, 3.1), (4.9, 1.1), (3.1, 1.9))
simplified: ((1.1, 1.1), (3.1, 3.1), (4.9, 1.1), (3.1, 1.9))

Image(s)
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sym_difference

Calculate the symmetric difference of two geometries.

Description

The free function symmetric difference calculates the spatial set theoretic symmetric difference (XOR) of two geometries.

Synopsis

tenpl at e<t ypenane Ceonetryl, typenane Geonetry2, typenane Coll ection>
void symdifference(Geonetryl const & geonetryl, Geonetry2 const & geonetry2, Collection & outO
put _col | ecti on)

Parameters
Type Concept Name Description
Geometryl const & Any typefulfillingaGeometry  geometryl A modd of the specified
Concept concept
Geometry2 const & Any typefulfillingaGeometry  geometry?2 A model of the specified
Concept concept
Collection & output collection, either a output_collection the output collection
multi-geometry, or a std::vec-
tor<Geometry> /
std::deque<Geometry> etc
Header
Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/symdifference. hpp>
Conformance

The function sym_difference implements function SymDifference from the OGC Simple Feature Specification.
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Behavior

Case
areal (e.g. polygon)

linear (e.g. linestring) / areal (e.g. polygon)

linear (e.g. linestring)

pointlike (e.g. point)

Other geometries
Spherical

Three dimensional

Example

Behavior
All combinations of: box, ring, polygon, multi_polygon

A combinations of a (multi) linestring with a (multi) polygon
resultsin a collection of linestrings

All combinations of: linestring, multi_linestring; results in a
collection of linestrings

All combinations of: point, multi_point; results in a collection
of points

Not yet supported in this version
Not yet supported in this version

Not yet supported in this version

g Note
Check the Polygon Concept for the rules that polygon input for this agorithm should fulfill

Shows how to calculate the symmetric difference (XOR) of two polygons
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#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geonetry/ geonetri es/ pol ygon. hpp>

#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>

#i ncl ude <boost/geonetry/ geonetries/ multi_pol ygon. hpp>

#i

ncl ude <boost/foreach. hpp>

int main()
{ t ypedef boost:: geonetry: : nodel :: pol ygon<boost: : geonetry: : nodel :: d2:: poi nt _xy<doubl e> > pol ygon;
pol ygon green, bl ue;
boost: : geonmetry: : read_wkt (
"POLYGON((2 1.3,2.41.7,2.81.8,3.41.2,3.71.6,3.42,4.13,5.32.6,5.41.2,4.90.8,2.90
0.7,2 1.3)"

"(4.0 2.0, 4.2 1.4, 4.8 1.9, 4.4 2.2, 4.0 2.0))", green);
boost: : geonmetry: :read_wkt (
"POLYGON((4.0 -0.5, 3.51.0, 2.01.5, 3.52.0, 4.03.5, 4520, 6.01.5, 4.5 0
1.0, 4.0 -0.5))", blue);

boost: : geonetry: : nodel :: nulti_pol ygon<pol ygon> nulti;

boost: : geonetry::symdifference(green, blue, multi);

std: : cout
<< "green XOR blue:" << std::endl
<< "total: " << boost::geonetry::area(nmulti) << std::endl;
int i =0;
BOOST_FOREACH( pol ygon const & p, nulti)
{
std::cout << i++ << ": " << boost::geonetry::area(p) << std::endl;
}
return O;
}
Output:
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Geometry

green XOR bl ue:

total: 3.1459
. 02375

. 542951

. 0149697
. 226855

. 839424

. 525154

. 015

. 181136

. 128798

. 0.340083
0: 0.307778

0:

1
2
3
4.
5
6
7
8
9
1

[eNeoNeoNoNoNeoNoNoNeNe

See also
« difference
¢ intersection

e union

touches

touches (one geometry)

Checks if ageometry has at least one touching point (self-tangency)
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Synopsis

t enpl at e<t ypenane Ceonetry>
bool touches(Ceonetry const & geonetry)

Parameters
Type Concept Name
Geometry const & Any typefulfillingaGeometry  geometry
Concept
Returns

Returnstrue if the geometry is self-touching

Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/touches. hpp>

Conformance

Description

A model of the specified
concept

The function touches implements function Touches from the OGC Simple Feature Specification.

The version with one parameter is additional and not described in the OGC standard

S Note
Implemented for Point/Linestring/M ultiLinestring/Polygon/Multi Polygon.

touches (two geometries)

Checks if two geometries have at least one touching point (tangent - non overlapping)

Synopsis

t enpl at e<t ypename Geonetryl, typename Ceonetry2>
bool touches(Ceonetryl const & geonetryl, Ceonetry2 const

Parameters
Type Concept Name
Geometryl const & Any typefulfillingaGeometry  geometryl
Concept
Geometry2 const & Any typefulfillingaGeometry = geometry?2
Concept

& geonetry2)

Description

A model of the specified
concept

A mode of the specified
concept
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Geometry

Returns

Returnstrue if two geometries touch each other

Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/touches. hpp>

Conformance

The function touches implements function Touches from the OGC Simple Feature Specification.

The version with one parameter is additional and not described in the OGC standard

S Note
Implemented for Point/Linestring/MultiLinestring/Polygon/M ultiPolygon.

transform

transform (with strategy)
Transforms from one geometry to another geometry using the specified strategy.

Synopsis

tenpl at e<t ypenane Ceonetryl, typenane Geonetry2, typenane Strategy>
bool transform Geonetryl const & geometryl, Geonetry2 & geonetry2, Strategy const & strategy)

Parameters
Type Concept Name Description
Geometryl const & Any typefulfillingaGeometry  geometryl A mode of the specified
Concept concept
Geometry2 & Any typefulfillingaGeometry  geometry?2 A mode of the specified
Concept concept
Strategy const & strategy strategy The strategy to be used for
transformation
Returns

Trueif the transformation could be done
Header
Either

#i ncl ude <boost/geonetry. hpp>
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Geometry

Or

#i ncl ude <boost/geonetry/al gorithns/transform hpp>

Complexity
Linear

Example

Shows how points can be scaled, trandated or rotated

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>

int main()

{

namespace trans = boost::geonetry::strategy::transform
usi ng boost:: geonetry: :dsv;

typedef boost::geonetry:: nodel :: poi nt <doubl e

poi nt _type p1(1.0, 1.0)

/1 Translate over (1.5

poi nt _type p2;

1.5)

trans::transl ate_transfornmer<doubl e
boost: : geonetry::transform pl

/1l Scale with factor

poi nt _type p3

trans: :scal e_transfornmer <doubl e

3.0

boost: : geonetry::transform pl

p2

p3

2, boost::geonetry::cs::cartesian> point_type;

2> translate(1l.5 1.5)

transl ate)

2, 2> scale(3.0)

scal e);

/!l Rotate with respect to the origin (0,0) over 90 degrees (clockw se)

poi nt _type p4;

trans: :rotate_transforner<boost::geonetry::degree, double, 2, 2> rotate(90.0)
boost: : geonetry::transform pl

std:: cout
<< "pl:
<< "p2:
<< "p3:
<< "p4:
return O
}
Output
pl: (1, 1)
p2: (2.5, 2.5)
p3: (3, 3)
p4 (lr - l)
transform

<<
<<
<<
<<

dsv(pl)
dsv(p2)
dsv(p3)
dsv(p4)

<<
<<
<<
<<

std: :
std: :
std: :
std: :

p4,

end|
end|
end|

end|

rotate);

Transforms from one geometry to another geometry using a strategy.
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Synopsis

tenpl at e<t ypenane Ceonetryl, typenane Geonetry2>
bool transform Geonetryl const & geometryl, Geometry2 & geonetry?2)

Parameters

Type Concept Name Description

Geometryl const & Any typefulfillingaGeometry  geometryl A model of the specified
Concept concept

Geometry2 & Any typefulfillingaGeometry  geometry?2 A mode of the specified
Concept concept

Returns

True if the transformation could be done

Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/transform hpp>
Conformance

The function transform is not defined by OGC.

Behavior
Case Behavior
Spherical (degree) / Spherical (radian) Transforms coordinates from degree to radian, or vice versa
Spherical / Cartesian (3D) Transforms coordinates from spherical coordinates to X,Y,Z,

or vice versa, on a unit sphere

Spherical (degree, with radius) / Spherical (radian, withradius) Transforms coordinates from degree to radian, or vice versa
Third coordinate (radius) is untouched

Spherical (with radius) / Cartesian (3D) Transforms coordinates from spherical coordinates to X,Y,Z,
or vice versa, on aunit sphere. Third coordinate (radius) istaken
into account

Complexity
Linear
Example

Shows how points can be transformed using the default strategy
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#i ncl ude <i ostreanr
#i ncl ude <boost/geonetry. hpp>

int main()
{
nanmespace bg = boost::geonetry;
/1l Select a point near the pole (theta=5.0, phi=15.0)
bg: : nodel : : poi nt <l ong doubl e, 2, bg::cs::spherical <bg::degree> > p1(15.0, 5.0);
/'l Transformfromdegree to radian. Default strategy is autonmatically selected,
/1 it will convert fromdegree to radi an
bg: : nodel : : poi nt <l ong double, 2, bg::cs::spherical <bg::radian> > p2;
bg: :transform pl, p2);
/1 Transformfromdegree (lon-lat) to 3D (x,y,z). Default strategy is automatically sel ected,
/1 it will consider points on a unit sphere
bg: : nodel : : poi nt <l ong doubl e, 3, bg::cs::cartesian> p3;
bg: :transform pl, p3);
std: : cout
<< "pl: " << bg::dsv(pl) << std::endl
<< "p2: " << bg::dsv(p2) << std::endl
<< "p3: " << bg::dsv(p3) << std::endl;
return O;
}
Output:
pl: (15, 5)

p2: (0.261799, 0.0872665)
p3: (0.084186, 0.0225576, 0.996195)

union_

Combines two geometries which each other.

Description

The free function union calculates the spatial set theoretic union of two geometries.

Synopsis

tenpl at e<t ypenane Ceonetryl, typenane Geonetry2, typenane Coll ection>
voi d uni on_( Geonetryl const & geonetryl, Geonetry2 const & geometry2, Collection & output_collecO
tion)
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Parameters

Type

Geometryl const &

Geometry2 const &

Collection &

Header

Either

Concept

Any typefulfilling aGeometry
Concept

Any typefulfilling aGeometry
Concept

output collection, either a
multi-geometry, or a std::vec-
tor<Geometry> /
std::deque<Geometry> etc

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithmns/union. hpp>

Conformance

The function union implements function Union from the OGC Simple Feature Specification.

E Note
Boost. Geometry adds an underscore to avoid using the uni on keyword

Behavior

Case
GeometryOut is a Point
GeometryOut is a Linestring

GeometryOut is a Polygon

Name

geometryl

geometry2

output_collection

Behavior

Description

A mode of the specified
concept

A modd of the specified
concept

the output collection

Calculates union linestrings of input (multi)points

Calculates union linestrings of input (multi)linestrings

Calculates union polygons of input (multi)polygons and/or boxes

S Note
Check the Polygon Concept for the rules that polygon input for this algorithm should fulfill

Example

Shows how to get a united geometry of two polygons

render
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#i ncl ude <i ostreanr
#i ncl ude <vector>

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ pol ygon. hpp>

#i

i nt

{

1.0

ncl ude <boost/foreach. hpp>

nmai n()

t ypedef boost:: geonetry: : nodel :: pol ygon<boost: : geonetry: : nodel : : d2:: poi nt _xy<doubl e> > pol ygon

pol ygon green, bl ue

boost: : geonmetry: : read_wkt (
"POLYGON((2 1.3,2.41.7,2.81.8,3.41.2,3.71.6,3.42,4.13,5.32.6,5.41.2,4.90.8,2.90

2 1.3)"

"(4.0 2.0, 4.2 1.4, 4.8 1.9, 4.4 2.2, 4.0 2.0))", green)

boost: : geonmetry: :read_wkt (
"POLYGON((4.0 -0.5, 3.51.0, 2.01.5, 3.52.0, 4.03.5, 4520, 6.01.5, 4.5 0
4.0 -0.5))", blue);

st d: : vect or <pol ygon> out put;
boost: : geonetry: :union_(green, blue, output);

int i =0;
std::cout << "green || blue:" << std::endl
BOOST_FOREACH( pol ygon const & p, output)
{
std::cout << i++ << ": " << boost::geonetry::area(p) << std::endl
}
return O

Output:
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green || bl ue:
0: 5.64795

See also
¢ intersection
« difference

¢ sym_difference (symmetric difference)

unique
Calculates the minimal set of a geometry.

Description

The free function unique cal culates the minimal set (where duplicate consecutive points are removed) of a geometry.

Synopsis

t enpl at e<t ypenanme Ceonetry>
voi d uni que(Geonetry & geonetry)
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Parameters
Type Concept Name Description
Geometry & Any typefulfillingaGeometry  geometry A mode of the specified
Concept concept which will be made
unique
Header
Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/uni que. hpp>
Conformance

The function unique is not defined by OGC.

The function unigque conforms to the std::unique function of the C++ std-library.

Behavior
Case Behavior
Point Nothing happens, geometry is unchanged
Segment Nothing happens, geometry is unchanged
Box Nothing happens, geometry is unchanged
Linestring Removes al consecutive duplicate points
Ring Removes all consecutive duplicate points
Polygon Removes all consecutive duplicate pointsin al rings
Multi Point Nothing happens, geometry is unchanged. Even if two equal
points happen to be stored consecutively, they are kept
Multi Linestring Removesall consecutive duplicate pointsin all contained lines-
trings
Multi Polygon Removes all consecutive duplicate pointsin all contained poly-
gons (al rings)
Complexity
Linear
Example

Shows how to make a so-called minimal set of a polygon by removing duplicate points
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#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geonetry/ geonetri es/ pol ygon. hpp>

#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _tupl e. hpp>

BOOST_GEOVETRY_REQ STER _BOOST_TUPLE_CS(cs: : cartesi an)

int main()

{
boost : : geonetry: : nodel : : pol ygon<boost : : t upl e<doubl e, doubl e> > poly;
boost:: geonmetry: :read_wkt ("POLYGO\((0 0,0 0,05,55,55,55,50,50,00,00,00,00))", poly);
boost: : geonetry: : uni que(poly);
std::cout << boost::geonetry::wkt(poly) << std::endl;

return O;

Output:
POLYGON((0 0,0 5,5 5,5 0,0 0))
within
within
Checks if the first geometry is completely inside the second geometry.
Description

The free function within checks if the first geometry is completely inside the second geometry.

Synopsis

tenpl at e<t ypenane Ceonetryl, typenane Geonetry2>
bool w thin(Geonmetryl const & geometryl, Geometry2 const & geometry?2)

Parameters
Type Concept Name Description
Geometryl const & Any typefulfillingaGeometry  geometryl A modd of the specified
Concept concept which might bewithin
the second geometry
Geometry2 const & Any typefulfillingaGeometry  geometry?2 A model of the specified
Concept concept which might contain
the first geometry
Returns

trueif geometry1 is completely contained within geometry2, else false
Header
Either

#i ncl ude <boost/geometry. hpp>
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Geometry

Or
#i ncl ude <boost/geonetry/al gorithns/w thin.hpp>
Conformance

The function within implements function Within from the OGC Simple Feature Specification.

@ Note
OGC defines within as completely within and not on the border. See the notes for within / on the border

Supported geometries

Point Segment  Box Lines- Ring Polygon Multi- M ul - Multi- Variant
tring Point tiLines- Polygon
tring

Q

Point

()
(%)

Segment

Box

Lines-
tring

Ring

Polygon

Multi-
Point

MultiLin-
estring

Multi-
Polygon

Variant

Q O 0 0 0 0 © 0 0 O
© 06 0 © 0 0 0 0 0 o
© 06 0 © 0 0 0 0 0 o
© O 0 06 0 0 © 0 o

© O 0 0 0 0 © 0 0 6
© O 0 0 0 0 © 0 0 6
© 06 0 © 0 0 0 0 0 o
© O 0 06 0 0 © 0 o

© O 0 0 0 0 © 0 O

© O 0 0 0 0 © 0 0 6

@ Note
In this status matrix above: columns are types of first parameter and rows are types of second parameter. So a point
can be checked to be within a polygon, but not vice versa.

Notes

If apoint islocated exactly on the border of ageometry, the result depends on the strategy. The default strategy (Winding (coordinate
system agnostic)) returns false in that case.
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If apolygon has areverse oriented (e.g. counterclockwise for a clockwise typed polygon), the result also depends on the strategy.
The default strategy returns still true if a point is completely within the reversed polygon. There is a specific strategy which returns
falsein this case.

Complexity
Linear

See also

» covered by
Example

Shows how to detect if a point isinside a polygon, or not

#i ncl ude <i ostreanr
#include <list>

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ point_xy. hpp>
#i ncl ude <boost/ geonetry/ geonetri es/ pol ygon. hpp>

int main()

{
t ypedef boost::geonetry::nodel :: d2:: poi nt _xy<doubl e> point_type;
t ypedef boost::geonetry:: nodel : : pol ygon<poi nt _type> pol ygon_type
pol ygon_t ype poly;
boost: : geonetry: : read_wkt (
"POLYGON((2 1.3,2.41.7,2.81.8,3.41.2,3.71.6,3.42,4.13,5.32.6,5.41.2,4.90.8,2.90

0.7,2 1.3)"
"(4.0 2.0, 4.2 1.4, 4.8 1.9, 4.4 2.2, 4.0 2.0))", poly);

poi nt _type p(4, 1);
std::cout << "within: " << (boost::geonetry::within(p, poly) ? "yes" : "no") << std::endl

return O;

Output:
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within: yes

within (with strategy)

Checksif the first geometry is completely inside the second geometry using the specified strategy.

Description

The free function within checksif the first geometry is completely inside the second geometry, using the specified strategy. Reasons
to specify astrategy include: use another coordinate system for calculations; construct the strategy beforehand (e.g. with the radius

of the Earth); select a strategy when there are more than one available for acalculation.

Synopsis

tenpl at e<t ypenane Ceonetryl, typenane Geonetry2, typenane Strategy>
bool within(CGeonmetryl const & geonetryl, Geonetry2 const & geonetry2, Strategy const & strategy)

Parameters
Type Concept Name Description
Geometryl const & Any typefulfillingaGeometry  geometryl A model of the specified
Concept concept which might bewithin
the second geometry
Geometry2 const & Any typefulfillingaGeometry  geometry?2 A mode of the specified
Concept concept which might contain
the first geometry
Strategy const & strategy strategy to be used
Returns

trueif geometryl is completely contained within geometry2, else false
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Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/w thin.hpp>
Conformance

The function within implements function Within from the OGC Simple Feature Specification.

S Note
OGC defines within as completely within and not on the border. See the notes for within / on the border

Supported geometries

Point Segment  Box Lines- Ring Polygon Multi- M ul - Multi- Variant
tring Point tiLines- Polygon
tring

Q

Point

()
(%)

Segment

Box

Lines-
tring

Ring

Polygon

Multi-
Point

MultiLin-
estring

Multi-
Polygon

© O 0 06 0 0 © 0 o
© O 0 0 0 0 © 0 0 6
© O 0 0 0 0 © 0 0 6
© 06 0 © 0 0 0 0 0 o
© O 0 06 0 0 © 0 o
© O 0 0 0 0 © 0 O
© O 0 0 0 0 © 0 0 6

Variant

Q O 0 0 0 0 © 0 0 O
© 06 0 © 0 0 0 0 0 o
© 06 0 © 0 0 0 0 0 o

@ Note
In this status matrix above: columns are types of first parameter and rows are types of second parameter. So a point
can be checked to be within a polygon, but not vice versa.
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Notes

If apoint islocated exactly on the border of ageometry, the result depends on the strategy. The default strategy (Winding (coordinate
system agnostic)) returns falsein that case.

If a polygon has a reverse oriented (e.g. counterclockwise for a clockwise typed polygon), the result also depends on the strategy.
The default strategy returns still trueif apoint is completely within the reversed polygon. There is a specific strategy which returns
falsein this case.

Complexity

Linear

See also

e covered by

Available Strategies

» Winding (coordinate system agnostic)
 Franklin (cartesian)

» Crossings Multiply (cartesian)
Example

[within_strategy] [within_strategy output]
Arithmetic

add_point

Adds a point to another.

Description

The coordinates of the second point will be added to those of the first point. The second point is not modified.

Synopsis

t enpl at e<t ypenane Point1l, typenane Poi nt2>
voi d add_point(Pointl & pl, Point2 const & p2)

Parameters

Type Concept Name Description

Pointl & Any type fulfilling a Point pl first point
Concept

Point2 const & Any type fulfilling a Point p2 second point
Concept

Header

Either

#i ncl ude <boost/geonetry. hpp>
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Geometry

Or

#i ncl ude <boost/geonetry/arithmetic/arithmetic. hpp>

add_value
Adds the same value to each coordinate of apoint.

Synopsis

t enpl at e<t ypenane Poi nt >
voi d add_val ue(Point & p, typenane detail::paranx Point >::type val ue)

Parameters

Type Concept Name Description

Point & Any type fulfilling a Point p point
Concept

typenamedetail ::param< Point value valueto add
>::type

Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/arithnetic/arithmetic. hpp>
assign_point

Assign a point with another.

Description

The coordinates of thefirst point will be assigned those of the second point. The second point is hot modified.

Synopsis

t enpl at e<t ypenane Point1l, typenane Poi nt2>
void assign_point(Pointl & pl, Point2 const & p2)

Parameters

Type Concept Name Description

Pointl & Any type fulfilling a Point pl first point
Concept

Point2 const & Any type fulfilling a Point p2 second point
Concept
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Header

Either

#i ncl ude <boost/geomnetry. hpp>
Or

#i ncl ude <boost/geonetry/arithmetic/arithmetic. hpp>

assign_value
Assign each coordinate of a point the same value.

Synopsis

t enpl at e<t ypenane Poi nt >
voi d assign_val ue(Point & p, typenane detail::paranx Point >::type val ue)

Parameters

Type Concept Name Description

Point & Any type fulfilling a Point p point
Concept

typenamedetail ::param< Point value valueto assign
>::type

Header

Either

#i ncl ude <boost/geonetry. hpp>
Or

#i ncl ude <boost/geonetry/arithnetic/arithmetic. hpp>

divide_point

Divides a point by another.

Description

The coordinates of the first point will be divided by those of the second point. The second point is not modified.

Synopsis

t enpl at e<t ypenane Point1l, typenane Poi nt2>
void divide_point(Pointl & pl, Point2 const & p2)
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Parameters

Type Concept Name Description

Pointl & Any type fulfilling a Point pl first point
Concept

Point2 const & Any type fulfilling a Point p2 second point
Concept

Header

Either

#i ncl ude <boost/geonetry. hpp>
Or

#i ncl ude <boost/geonetry/arithmetic/arithmetic.hpp>
divide value

Divides each coordinate of the same point by avalue.

Synopsis

t enpl at e<t ypenane Poi nt >
voi d divide_value(Point & p, typenanme detail::param< Point >::type val ue)

Parameters

Type Concept Name Description

Point & Any type fulfilling a Point p point
Concept

typename detail::param< Point value value to divide by
>type

Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/arithnetic/arithmetic. hpp>
dot_product

Computes the dot product (or scalar product) of 2 vectors (points).
Synopsis

t enpl at e<t ypenane Point1l, typenane Poi nt2>
sel ect _coordi nate_type<Poi nt1, Point2>::type dot_product (Pointl const & pl, Point2 const & p2)
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Parameters

Type Concept Name Description

Pointl const & Any type fulfilling a Point pl first point
Concept

Point2 const & Any type fulfilling a Point p2 second point
Concept

Returns

the dot product

Header

Either

#i ncl ude <boost/geonetry. hpp>
Or

#i ncl ude <boost/geonetry/arithnetic/dot_product. hpp>

multiply_point

Multiplies a point by another.

Description

The coordinates of the first point will be multiplied by those of the second point. The second point is not modified.

Synopsis

t enpl at e<t ypenane Pointl, typenane Poi nt2>
void multiply_point(Pointl & pl, Point2 const & p2)

Parameters

Type Concept Name Description

Pointl & Any type fulfilling a Point pl first point
Concept

Point2 const & Any type fulfilling a Point p2 second point
Concept

Header

Either

#i ncl ude <boost/geonetry. hpp>
Or

#i ncl ude <boost/geonetry/arithmetic/arithmetic. hpp>
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multiply_value
Multiplies each coordinate of apoint by the same value.

Synopsis

t enpl at e<t ypenane Poi nt >

void nultiply_value(Point & p, typenane detail::paranm< Point >::type val ue)
Parameters

Type Concept Name Description

Point & Any type fulfilling a Point p point

Concept

typenamedetail ::param< Point value value to multiply by
>:type
Header
Either

#i ncl ude <boost/geonetry. hpp>
Or

#i ncl ude <boost/geonetry/arithmetic/arithmetic. hpp>

subtract_point

Subtracts a point to another.

Description

The coordinates of the second point will be subtracted to those of the first point. The second point is not modified.

Synopsis

t enpl at e<t ypenane Point1l, typenane Poi nt2>
void subtract_point(Pointl & pl, Point2 const & p2)

Parameters

Type Concept Name Description

Pointl & Any type fulfilling a Point pl first point
Concept

Point2 const & Any type fulfilling a Point p2 second point
Concept

Header

Either

#i ncl ude <boost/geomnetry. hpp>
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Or

#i ncl ude <boost/geonetry/arithmetic/arithmetic. hpp>

subtract_value
Subtracts the same value to each coordinate of a point.

Synopsis

t enpl at e<t ypenane Poi nt >

voi d subtract_val ue(Point & p, typename detail::param< Point >::type val ue)
Parameters
Type Concept Name Description
Point & Any type fulfilling a Point p point
Concept
typenamedetail ::param< Point value value to subtract
>:type
Header
Either

#i ncl ude <boost/geonetry. hpp>
Or

#i ncl ude <boost/geonetry/arithnetic/arithmetic. hpp>

Concepts

Point Concept

Description

The Point Concept describesthe requirementsfor apoint type. All algorithmsin Boost. Geometry will check any geometry arguments
against the concept requirements.

A point is an entity that has a location in space or on a plane, but has no extent (wiki). The point is the most basic geometry of
Boost.Geometry, most other geometries consist of points. (Exceptions are box and segment, which might consist of two points but
that is not necessarily the case.)

Concept Definition

The Point Concept is defined as following:

 theremust be aspecialization of t rai t s: : t ag, defining poi nt _t ag astype

 there must be aspecialization of t r ai t s: : coor di nat e_t ype, defining the type of its coordinates

* there must be aspecialization of t r ai t s: : coor di nat e_syst em defining its coordinate system (cartesian, spherical, etc)

 theremust be aspecializationof trai t s: : di mensi on, defining its number of dimensions (2, 3, ...) (hint: derive it conveniently
from boost : : npl : ;i nt _<X> for X Dimensional)
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» there must be aspecializationof t rai t s: : access, per dimension, with two functions:
e get to get acoordinate value
* set to set acoordinate value (thisoneis not checked for ConstPoint)

Available Models

» model::point

* model::d2::point_xy

« alat long point (currently in an extension)

* Carray

» Boost.Array

» Boost.Fusion

» Boost.Polygon

» Boost.Tuple

« other point types, adapted e.g. using one of the registration macro's

Linestring Concept

Description

The Linestring Concept describes the requirements for alinestring type. All algorithms in Boost.Geometry will check any geometry
arguments against the concept requirements.

A linestring is a Curve with linear interpolation between Points. (OGC Simple Feature Specification).
Concept Definition

The Linestring Concept is defined as following:

» theremust be aspecialization of trai ts: : t ag defining |l i nestri ng_t ag astype

* it must behave like a Boost.Range Random Access Range

e Thetype defined by the metafunctionr ange_val ue<. . . >: : t ype must fulfill the Point Concept
Rules

Besides the Concepts, which are checks on compile-time, there are rules that valid linestrings must fulfill. Most algorithms work on
any linestring, so either self-crossing or not. However, for correct results using the overlay algorithms (intersection and difference
algorithms in combination with a polygon) self-intersections can disturb the process and result in incorrect results.

Available Models
» model::linestring
* astd::vector (requires registration)

 astd::deque (requires registration)
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S Note
See aso the sample in the Boost.Range documentation showing how a type can be adapted to a Boost.Range to
fulfill the concept of a Linestring

Polygon Concept

Description

The Polygon Concept describes the requirements for a polygon type. All algorithms in Boost.Geometry will check any geometry
arguments against the concept requirements.

A polygon is A polygon is a planar surface defined by one exterior boundary and zero or more interior boundaries (OGC Simple
Feature Specification).

So the definition of a Boost.Geometry polygon differs a bit from e.g. Wiki, where a polygon does not have holes. A polygon of
Boost.Geometry isapolygon with or without holes. (A polygon without holesisa hel per geometry within Boost. Geometry, and referred
toasaring.)

Concept Definition

The Polygon Concept is defined as following:

 there must be aspecialization of t r ai t s: : t ag defining pol ygon_t ag astype

 there must be aspecialization of t rai t s: : ri ng_t ype defining the type of its exterior ring and interior rings as type
* thistypedefined by ri ng_t ype must fulfill the Ring Concept

 there must be a specialization of t rai t s: ;i nteri or _t ype defining the type of the collection of itsinterior rings as type; this
collection itself must fulfill a Boost.Range Random Access Range Concept

» theremust beaspecializationoftraits:: exteri or_ringwithtwo functionsnamed get , returning the exterior ring, one being
congt, the other being non const

* there must be a speciaization of traits::interior_rings with two functions named get , returning the interior rings, one
being congt, the other being non const

Rules

Besides the Concepts, which are checks on compile-time, there are some other rules that valid polygons must fulfill. This follows
the opengeospatial rules (see link above).

 Polygons are simple geometric objects (See also wiki but holes are allowed in Boost.Geometry polygons).

« If the polygons underlying ri ng_t ype is defined as clockwise, the exterior ring must have the clockwise orientation, and any
interior ring must be reversed w.r.t. the defined orientation (so: counter clockwise for clockwise exterior rings). If theri ng_t ype
is defined counter clockwise, it isvice versa

« If the polygonsunderlying ri ng_t ype isdefined as closed, all rings must be closed: thefirst point must be spatially equal to the
last point.

» Theinterior isaconnected point set.

» There should be no self intersections, but self tangencies (between exterior/interior rings) are allowed (aslong as the interior isa
connected point set.

 There should be no cut lines, spikes or punctures.

» Theinterior rings should be located within the exterior ring. Interior rings may not be located within each other.
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The algorithms such as intersection, area, centroid, union, etc. do not check validity. There will be an algorithm is valid which
checks for validity against these rules, at runtime, and which can be called (by the library user) before.

If theinput isinvalid, the output might be invalid too. For example: if a polygon which should be closed is not closed, the area will
be incorrect.

Available Models
* polygon

» a Boost.Polygon polygon with_holes data (requires #i ncl ude boost/ geonet ry/ geonetri es/ adapt ed/ boost _pol y-
gon/ pol ygon. hpp>)

MultiPoint Concept

Description

The MultiPoint Concept describesthe requirementsfor amulti point type. All agorithmsin Boost.Geometry will check any geometry
arguments against the concept requirements.

Concept Definition

The MultiPoint Concept is defined as following:

» There must be a specialization of the metafunctiontrai t s: : t ag, defining mul ti _poi nt _t ag astype
* It must behave like a Boost.Range Random Access Range

e Thetype defined by the metafunction r ange_val ue<. . . >: : t ype must fulfill the Point Concept
Available Models

* model::multi_point

MultiLinestring Concept

Description

The MultiLinestring Concept describes the requirements for a multi linestring type. All algorithms in Boost.Geometry will check
any geometry arguments against the concept requirements.

Concept Definition

The MultiLinestring Concept is defined as following:

» There must be a specialization of the metafunctiontrai t s: : t ag, definingrmul ti _li nestring_t ag astype
* It must behave like a Boost.Range Random Access Range

» Thetype defined by the metafunctionr ange_val ue<. . . >: : t ype must fulfill the Linestring Concept
Available Models

* model::multi_linestring
MultiPolygon Concept

Description

The MultiPolygon Concept describes the requirements for a multi polygon type. All algorithms in Boost. Geometry will check any
geometry arguments against the concept requirements.
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Concept Definition

The MultiPolygon Concept is defined as following:

» There must be a specialization of the metafunctiontrai t s: : t ag, defining mul ti _pol ygon_t ag astype
* It must behave like a Boost.Range Random Access Range

» Thetype defined by the metafunction r ange_val ue<. . . >: : t ype must fulfill the Polygon Concept
Rules

Besides the Concepts, which are checks on compile-time, there are rules that valid MultiPolygons must fulfill. See the Polygon
Concept for more information on the rules a polygon (and also a multi polygon) must fulfill.

Additionally:

* Individual polygons making up a multi-polygon may not intersect each other, but tangencies are allowed.
» One polygon might be located within the interior ring of another polygon.

Available Models

» model::multi_polygon

Box Concept

Description

The Box Concept describes the requirements for a box type. All algorithms in Boost. Geometry will check any geometry arguments
against the concept requirements.

A box is ageometry with (usually) two or three dimensions, having its axis aligned to the coordinate system.

The box is not one of the basic typesin Boost.Geometry (point, linestring, polygon) but it is a helper type. The main reasons for the
box existance are its usefulness for indexing (a spatial index, or splitting a geometry into monotonic sections) and it is the output of
the envel ope a gorithm.

Therefore, abox is axis aligned (the envelope is also called aabb, axis aligned bounding box).
Concept Definition

The Box Concept is defined as following:

* there must be aspecialization of t r ai t s: : t ag, defining box_t ag astype

 theremust be aspecializationof t rai t s: : poi nt _t ype to define the underlying point type (even if it does not consist of points,
it should define this type, to indicate the points it can work with)

» there must be aspeciaizationof t rai t s: : i ndexed_access, per index (m n_cor ner, max_cor ner ) and per dimension, with
two functions:

¢ get to get acoordinate value
* set to set acoordinate value (this one is not checked for ConstBox)
Available Models

* model::box
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Ring Concept
Description

The Ring Concept describes the requirements for aring type. All algorithmsin Boost.Geometry will check any geometry arguments
against the concept requirements.

E I Note
Also called linear ring, but we explicitly refer to afilled feature here

Concept Definition

The Ring Concept is defined as following:

» theremust be aspecialization of trai t s: : t ag defining ri ng_t ag astype

* it must behave like a Boost.Range Random Access Range

» Thetype defined by the metafunction r ange_val ue<. . . >: : t ype must fulfill the Point Concept

 there might be a specidizationof trai ts: : poi nt _or der defining the order or orientation of its points, cl ockwi se or coun-
tercl ockwi se

 theremight be aspecialization of t rai t s: : cl osur e defining the closure, open or cl osed
Rules

Besides the Concepts, which are checks on compile-time, there are rules that valid rings must fulfill. See the Polygon Concept for
more information on the rules a polygon (and also aring) must fulfill.

Available Models

* ring

» aBoost.Polygon polygon_data(requires#i ncl ude boost/geonetry/ geonetri es/ adapt ed/ boost _pol ygon/ ri ng. hpp>)
o astd::vector (requires#i ncl ude boost/geonetry/ geonetri es/ adapt ed/ std_as_ri ng. hpp>)

* astd::deque (requires#i ncl ude boost/geonetry/ geonetri es/ adapt ed/ std_as_ri ng. hpp>)

S Note
See aso the sample in the Boost.Range documentation showing how a type can be adapted to a Boost.Range to
fulfill the concept of aRing

Segment Concept

Description

The Segment Concept describes the requirements for a segment type. All algorithms in Boost. Geometry will check any geometry
arguments against the concept requirements.

Concept Definition

» theremust be aspecialization of t rai t s: : t ag defining segnent _t ag astype
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 theremust be aspecializationof t rai t s: : poi nt _t ype to define the underlying point type (even if it does not consist of points,
it should define this type, to indicate the points it can work with)

» there must be aspecialization of t rai t s: : i ndexed_access, per index and per dimension, with two functions:
e get to get acoordinate value

* set to set acoordinate value (this one is not checked for ConstSegment)

@ Note
The segment concept is similar to the box concept, defining using another tag. However, the box concept assumes
theindex asmi n_cor ner, max_cor ner , while for the segment concept, there is no assumption.

Available Models
» model::segment

* referring segment

Constants

min_corner
Indicates the minimal corner (lower left) of abox to be get, set or processed
Synopsis
int const min_corner =0
Header
Either
#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/ corel/ access. hpp>

@ Note
min_corner and max_corner are only applicable for boxes and not for, e.g., a segment

S Note
min_corner should be the minimal corner of abox, but that is not guaranteed. Use correct to make min_corner the
minimal corner. The same applies for max_corner.

Example

Get the coordinate of a box
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#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>

nanmespace bg = boost::geonetry;

int main()

{

bg: : nodel : : box<bg: : nodel : :

bg: : assi gn_val ues(box, 1,

std::cout << "Box:

<< << bg:
<< " " << bg:
<< " " << bg:
<< " " << bg:

<< std::endl;

return O;

Output:

Box: 1 356
See also
e max_corner

* get with index

» set with index

max_corner

Indicates the maximal corner (upper right) of abox to be get, set or processed

Synopsis

get <bg: :
- get<bhg: :
- get<bhg: :
- get<bhg: :

int const max_corner = 1;

Header

Either

#i ncl ude <boost/geomretry. hpp>

Or

#i ncl ude <boost/geonetry/ corel/ access. hpp>

d2: : poi nt _xy<doubl e> > box;

3, 5 6);

nm n_corner,
nm n_corner,
max_cor ner,
max_cor ner,

0>( box)
1>(box)
0>( box)
1>(box)

@ Note
min_corner and max_corner are only applicable for boxes and not for, e.g., a segment
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S Note
min_corner should be the minimal corner of abox, but that is not guaranteed. Use correct to make min_corner the
minimal corner. The same applies for max_corner.

Example

Get the coordinate of a box

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>

namespace bg = boost::geonetry;
int main()
{
bg: : nodel : : box<bg: : nodel : : d2: : poi nt _xy<doubl e> > box;

bg: : assign_val ues(box, 1, 3, 5, 6);

std::cout << "Box:"

<< << bg: :get<bg::mn_corner, 0>(box)
<< " " << bg::get<bg::mn_corner, 1>(box)
<< " " << bg::get<bg::max_corner, 0>(box)
<< " " << bg::get<bg::max_corner, 1>(box)

<< std::endl;

return O;

Output:

Box: 1 356

See also
e min_corner
* get with index

» set with index

Coordinate Systems

cs::.cartesian
Cartesian coordinate system.
Description

Defines the Cartesian or rectangular coordinate system where points are defined in 2 or 3 (or more) dimensions and usually (but not
always) known as x,y,z
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Synopsis

struct cs::cartesian

{
11

H
Header
Either
#i ncl ude <boost/geonetry. hpp>
Or
#i ncl ude <boost/geonetry/core/cs. hpp>
cs::spherical
Spherical (polar) coordinate system, in degree or in radian.
Description
Defines the spherical coordinate system where points are defined in two angles and an optional radius usually known asr, theta, phi

Synopsis

t enpl at e<t ypenane Degr eeOr Radi an>
struct cs::spherical

{
b

I

Template parameter(s)

Parameter Description

typename DegreeOrRadian

Header

Either

#i ncl ude <boost/geonetry. hpp>
Or

#i ncl ude <boost/geonetry/core/cs. hpp>
cs::spherical_equatorial
Spherical equatoria coordinate system, in degree or in radian.

Description

This one resembl es the geographic coordinate system, and has latitude up from zero at the equator, to 90 at the pole (opposite to the
spherical(polar) coordinate system). Used in astronomy and in GIS (but there is a so the geographic)
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Synopsis

t enpl at e<t ypenanme DegreeOr Radi an>
struct cs::spherical _equatoria

{
11

b
Template parameter(s)

Parameter Description

typename DegreeOrRadian

Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geometry/ core/cs. hpp>

cs::geographic

Geographic coordinate system, in degree or in radian.

Description

Definesthe geographic coordinate system where points are defined in two angles and usually known aslat,long or lo,laor phi,lambda

Synopsis

t enpl at e<t ypenane DegreeOr Radi an>
struct cs::geographic

{
/1

3
Template parameter(s)

Parameter Description

typename DegreeOrRadian

Header

Either

#i ncl ude <boost/geonetry. hpp>
Or

#i ncl ude <boost/geonetry/core/cs. hpp>
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Core Metafunctions

closure
Metafunction defining value as the closure (clockwise, counterclockwise) of the specified geometry type.

Synopsis

t enpl at e<t ypenane Ceonetry>
struct closure

{
...

I

Template parameter(s)

Parameter Description

typename Geometry Any type fulfilling a Geometry Concept
Header
Either

#i ncl ude <boost/geomnetry. hpp>
Or

#i ncl ude <boost/geonetry/core/cl osure. hpp>

S Note
The closure is defined for any geometry type, but only has areal meaning for areal geometry types (ring, polygon,
multi_polygon)

Complexity
Compiletime
Example

Examine if apolygon is defined as "should be closed"
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#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ pol ygon. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>

int main()

{
t ypedef boost::geonetry::nodel ::d2:: poi nt_xy<doubl e> point_type;
t ypedef boost::geonetry:: nodel :: pol ygon<poi nt _type> pol ygon_type;

boost: :geonetry::closure_selector clos = boost::geonetry::cl osure<pol ygon_type>::val ue;

std::cout << "closure: " << clos << std::endl
<< "(open = " << boost::geonetry::open
<< ", closed =" << boost::geonetry::closed

<< ") "<< std::endl;

return O;

Output:

closure: 1
(open = 0, closed = 1)

See also

e Theclosure selector enumeration

coordinate_system

M etafunction defining type as the coordinate system (cartesian, spherical, etc) of the point type making up the specified geometry
type.

Synopsis

t enpl at e<t ypenane Ceonetry>
struct coordinate_system

{
11

}s

Template parameter(s)

Parameter Description

typename Geometry Any type fulfilling a Geometry Concept
Header
Either

#i ncl ude <boost/geonetry. hpp>
Or

#i ncl ude <boost/ geonetry/ core/ coordi nat e_system hpp>
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Complexity
Compiletime

Example

Examine the coordinate system of a point

#i ncl ude <i ostreanr
#i ncl ude <typeinfo>

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/ geonetry/ geonetries/ pol ygon. hpp>
#i ncl ude <boost/geonetry/ geonetries/ point_xy. hpp>

int main()

{

t ypedef boost::geonetry:: nodel ::d2:: poi nt _xy<doubl e> poi nt_type;
t ypedef boost::geonetry:: nodel :: pol ygon<poi nt_t ype> pol ygon_type

t ypedef boost::geonetry:: coordi nat e_system<pol ygon_type>::type system

std::cout << "system " << typeid(system.nane() << std::endl

return O;

Output (using MSVC):

system struct boost::geonetry::cs::cartesian

coordinate_type

Metafunction defining type as the coordinate type (int, float, double, etc) of the point type making up the specified geometry type.

Synopsis

t enpl at e<t ypenane Ceonetry>
struct coordinate_type

{
/1

b
Template parameter(s)

Parameter

typename Geometry

Header
Either
#i ncl ude <boost/geometry. hpp>

Or

Description

Any type fulfilling a Geometry Concept

#i ncl ude <boost/geonetry/ core/coordi nate_type. hpp>
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Geometry

Complexity
Compiletime
Example

Examine the coordinate type of a point

#i ncl ude <i ostreanr
#i ncl ude <typeinfo>

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/ geonetry/ geonetries/ pol ygon. hpp>
#i ncl ude <boost/geonetry/ geonetries/ point_xy. hpp>
int main()
{
t ypedef boost::geonetry::nodel :: d2:: poi nt _xy<doubl e> point_type;
t ypedef boost::geonetry:: nodel :: pol ygon<poi nt_t ype> pol ygon_type
t ypedef boost::geonetry:: coordi nate_type<pol ygon_type>: :type ctype
std::cout << "type: " << typeid(ctype).nane() << std::endl

return O

Output (using MSVC):

type: double

cs_t ag
Meta-function returning coordinate system tag (cs family) of any geometry.

Synopsis

t enpl at e<t ypenane Ceonetry>
struct cs_tag

{
/1

I

Template parameter(s)

Parameter Description

typename Geometry Any type fulfilling a Geometry Concept
Header
Either

#i ncl ude <boost/geometry. hpp>
Or

#i ncl ude <boost/geonetry/ core/cs. hpp>
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Geometry

degree
Unit of plane angle: Degrees.
Description

Tag defining the unit of plane angle for spherical coordinate systems. Thistag specifiesthat coordinates are defined in degrees (-180
.. 180). It has to be specified for some coordinate systems.

Synopsis

struct degree

{
/1

I

Header

Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/core/cs. hpp>
example

Specify two coordinate systems, one in degrees, one in radians.

#i ncl ude <i ostreanr
#i ncl ude <boost/geonetry. hpp>

usi ng nanmespace boost::geonetry

int main()

{
t ypedef nodel :: poi nt <doubl e, 2, cs::spherical _equatorial <degree> > degree_point;
t ypedef nodel :: poi nt <doubl e, 2, cs::spherical _equatorial <radi an> > radi an_poi nt;

degree_point d(4.893, 52.373);
radi an_point r(0.041, 0.8527);

doubl e dist = distance(d, r);
std: : cout
<< "distance:" << std::endl
<< dist << " over unit sphere" << std::endl
<< dist * 3959 << " over a spherical earth, in nmles" << std::endl

return O

Output:

di st ance:
0. 0675272 over unit sphere
267.34 over a spherical earth, in nmles
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dimension

Metafunction defining value as the number of coordinates (the number of axes of any geometry) of the point type making up the
specified geometry type.

Synopsis

t enpl at e<t ypenane Ceonetry>
struct di mension

public core_di spatch::dinension< tag< Geonetry >::type, geonetry::util::bare_type< Geol
metry > :type >
{
I
b

Template parameter(s)

Parameter Description

typename Geometry Any type fulfilling a Geometry Concept
Header
Either

#i ncl ude <boost/geometry. hpp>

Or

#i ncl ude <boost/ geonetry/ core/ coordi nat e_di mensi on. hpp>
Complexity

Compiletime

Example

Examine the number of coordinates making up the pointsin alinestring type
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Geometry

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geonetry/ geonetries/linestring. hpp>

#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _tupl e. hpp>

BOOST_GEOVETRY_REQ STER _BOOST_TUPLE_CS(cs: : cartesi an);

int main()
{
int dim= boost::geonetry::dimension
<
boost::geonetry::nodel ::linestring
<
boost::tuple<float, float, float>
>
>::val ue;
std::cout << "dinensions: " << dim<< std::endl;
return O;
}
Output:

di nensions: 3

interior_type
Metafunction defining type as the interior_type (container type of inner rings) of the specified geometry type.
Description

Interior rings should be organized as a container (std::vector, std::deque, boost::array) with Boost.Range support. This metafunction
defines the type of the container.

Synopsis

t enpl at e<t ypenane Ceonetry>
struct interior_type

{
11

}s

Template parameter(s)

Parameter Description

typename Geometry A type fullfilling the Polygon or MultiPolygon concept.
Header
Either

#i ncl ude <boost/geonetry. hpp>
Or

#i ncl ude <boost/geonetry/core/interior_type. hpp>
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Geometry

Complexity
Compiletime
Example

Shows how to use the interior_type metafunction

#i ncl ude <i ostreanr
#i ncl ude <typeinfo>

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/ geonetry/ geonetries/ pol ygon. hpp>

#i ncl ude <boost/geonetry/ geonmetries/ring. hpp>

#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _array. hpp>

BOOST_GEOMETRY_REG STER BOOST_ARRAY_CS(cs: : cart esi an)

int main()
{
/1 Define a polygon storing points in a deque and storing interior rings
/1 in alist (note that std::list is not supported by nost algorithns
/'l because not supporting a random access iterator)
t ypedef boost::geonetry:: nodel :: pol ygon

<
boost::array<short, 3>,
true, true,
std::deque, std::list

> pol ygon

std::cout << typeid(boost::geonmetry::interior_type<polygon>::type).nane() << std::endl

return O;

Output (using MSVC) isalong story (part manually replaced with ellipsis):

class std::list<class boost::geonetry::nodel::ring<class boost::array<short,3>1,1,class 0O
std::deque, class std::allocator> class std::allocator<...> > >

Is_radian
Meta-function to verify if a coordinate system is radian.

Synopsis

t enpl at e<t ypenane Coor di nat eSyst enr
struct is_radian
public true_type
{
I

I

Template parameter(s)

Parameter Description
typename CoordinateSystem Any coordinate system.
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Header

Either

#i ncl ude <boost/geomnetry. hpp>
Or

#i ncl ude <boost/geonetry/core/cs. hpp>

point_order
Metafunction defining value as the point order (clockwise, counterclockwise) of the specified geometry type.

Synopsis

t enpl at e<t ypenanme Geonetry>
struct point_order

{
I

I

Template parameter(s)

Parameter Description

typename Geometry Any type fulfilling a Geometry Concept
Header
Either

#i ncl ude <boost/geonetry. hpp>
Or

#i ncl ude <boost/geonetry/ core/ point_order. hpp>

@ Note
The point order isdefined for any geometry type, but only hasareal meaning for areal geometry types (ring, polygon,
multi_polygon)

Complexity
Compiletime
Example

Examine the expected point order of a polygon type
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Geometry

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ pol ygon. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>

int main()

{
t ypedef boost::geonetry::nodel ::d2:: poi nt_xy<doubl e> point_type;
t ypedef boost::geonetry:: nodel :: pol ygon<poi nt _type, fal se> pol ygon_type;

boost:: geonetry::order_sel ector order = boost::geonetry:: point_order<pol ygon_type>: :val ue;

std::cout << "order: " << order << std::endl
<< "(clockwi se = " << boost::geonetry::clockw se
<< ", counterclockw se = " << boost::geonetry::counterclockw se

<< ") "<< std::endl;

return O;
}
Output:
order: 2

(clockwi se = 1, counterclockw se = 2)

See also

e Theorder_selector enumeration
point_type
M etafunction defining type as the point_type of the specified geometry type.

Synopsis

t enpl at e<t ypenane Ceonetry>
struct point_type

{
11

}s

Template parameter(s)

Parameter Description

typename Geometry Any type fulfilling a Geometry Concept
Header
Either

#i ncl ude <boost/geonetry. hpp>
Or

#i ncl ude <boost/geonetry/ core/ point_type. hpp>
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Geometry

Complexity
Compiletime
Example

Examine the point type of amulti_polygon

#i ncl ude <i ostreanr
#i ncl ude <typeinfo>

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/ geonetry/ geonetries/ pol ygon. hpp>

#i ncl ude <boost/geonetry/ geonetries/ point_xy. hpp>

#i ncl ude <boost/geonetry/ geonetries/ multi_pol ygon. hpp>

int main()

{
t ypedef boost::geonetry::nodel :: d2:: poi nt _xy<doubl e> point_type;
t ypedef boost::geonetry:: nodel :: pol ygon<poi nt_t ype> pol ygon_type
t ypedef boost::geonetry::nodel::nulti_pol ygon<pol ygon_type> np_type;
t ypedef boost::geonetry:: point_type<np_type>::type ptype
std::cout << "point type: " << typeid(ptype).nane() << std::endl

return O;

Output (in MSVC):

poi nt type: class boost::geonetry::nodel::d2::point_xy<doubl e, struct boost::geol
netry::cs::cartesian>

radian
Unit of plane angle: Radians.
Description

Tag defining the unit of plane angle for spherical coordinate systems. This tag specifies that coordinates are defined in radians (-PI
.. PI). It hasto be specified for some coordinate systems.

Synopsis

struct radi an

{
/1

}s
Header
Either
#i ncl ude <boost/geonetry. hpp>
Or

#i ncl ude <boost/geonetry/corel/cs. hpp>
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Geometry

example

Specify two coordinate systems, one in degrees, onein radians.

#i ncl ude <i ostreanr
#i ncl ude <boost/geonetry. hpp>

usi ng namespace boost:: geonetry;

int main()

{
typedef nodel :: poi nt <doubl e, 2, cs::spherical _equatorial <degree> > degree_point;
t ypedef nodel :: poi nt <doubl e, 2, cs::spherical _equatorial <radi an> > radi an_poi nt;

degree_point d(4.893, 52.373);
radi an_point r(0.041, 0.8527);

doubl e dist = distance(d, r);
std:: cout
<< "distance:" << std::end
<< dist << " over unit sphere" << std::end
<< dist * 3959 << " over a spherical earth, in nmles" << std::endl

return O;

Output:

di st ance:
0. 0675272 over unit sphere
267.34 over a spherical earth, in niles

ring_type
M etafunction defining type as the ring_type of the specified geometry type.
Description

A polygon contains one exterior ring and zero or more interior rings (holes). This metafunction retrieves the type of therings. Exter-
ior ring and each of theinterior rings all have the same ring_type.

Synopsis

t enpl at e<t ypenane Ceonetry>
struct ring_type

{
/1

I

Template parameter(s)

Parameter Description
typename Geometry A type fullfilling the Ring, Polygon or MultiPolygon concept.
Header
Either
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Geometry

#incl ude <boost/geomnetry. hpp>

Or

#i ncl ude <boost/geometry/core/ring_type. hpp>
Complexity

Compiletime

Example

Shows how to use the ring_type metafunction, as well asinterior_type

#i ncl ude <i ostreanr
#i ncl ude <typeinfo>

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/ geonetry/ geonetries/ pol ygon. hpp>
#i ncl ude <boost/geonetry/ geonetries/ point_xy. hpp>

int main()

{
t ypedef boost::geonetry:: nodel ::d2:: poi nt _xy<doubl e> point;
t ypedef boost::geonetry: : nodel :: pol ygon<poi nt> pol ygon

t ypedef boost::geonetry::ring_type<pol ygon>::type ring_type;
t ypedef boost::geonetry::interior_type<polygon>: :type int_type

std::cout << typeid(ring_type).nane() << std::endl
std::cout << typeid(int_type).nane() << std::endl

/1 So int_type defines a collection of rings
/1 which is a Boost.Range conpati bl e range
/1 The type of an elenent of the collection is the very sane ring type again.
/1 W show that.
t ypedef boost::range_val ue<int_type>::type int_ring_type
std:: cout
<< std:: bool al pha
<< boost::is_same<ring_type, int_ring_type>::value
<< std::endl

return O;

Output (using gcc):

N5boost 8geonet r ysnodel 4ri ngl NS1_2d28poi nt _xyl dNSO_2cs9cart esi anEEELb1ELb1ESt 6vect or SaEE
St 6vect or | N6boost 8geonret r y5nodel 4ri ngl NS2_2d28poi nt _xyl dNS1_2cs9cart esi anEEELb1ELb1ES SaEESal SO _EE
true

tag
Metafunction defining type as the tag of the specified geometry type.
Description

With Boost.Geometry, tags are the driving force of the tag dispatching mechanism. The tag metafunction is therefore used in every
free function.
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Synopsis

t enpl at e<t ypenane Ceonetry>
struct tag

{
}

I

Template parameter(s)

Parameter Description

typename Geometry Any type fulfilling a Geometry Concept
Header
Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/ corel/tag. hpp>
Metafunction result type

The metafunction tag defines type as one of the following tags:
* point_tag

* linestring_tag

* polygon_tag

» multi_point_tag

e multi_linestring_tag

* multi_polygon_tag

» box_tag

* segment_tag

* ring_tag

Complexity

Compiletime

Example

Shows how tag dispatching essentially works in Boost.Geometry
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#i ncl ude <i ostreanr

#i

ncl ude <boost/ assign. hpp>

#i ncl ude <boost/geonetry. hpp>

#i ncl ude <boost/geonetry/ geonetri es/ pol ygon. hpp>

#i ncl ude <boost/geonetry/ geonetries/ multi_pol ygon. hpp>

#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _tupl e. hpp>
BOOST_GEOVETRY_REQ STER _BOOST_TUPLE_CS(cs: : cartesi an)

tenpl ate <typenane Tag> struct dispatch {};

/1 Specialization for points
tenpl ate <> struct dispatch<boost::geonetry:: point_tag>

{
tenpl ate <typenane Point>
static inline void apply(Point const& p)
{
/1l Use the Boost.Ceonetry free function "get"
/1 working on all supported point types
std::cout << "Hello PO NT, you are |ocated at
<< boost::geonetry::get<0>(p) << "
<< boost::geonetry: : get<1>(p)
<< std::endl
}
}s

/1 Specialization for polygons
tenpl ate <> struct dispatch<boost::geonetry:: pol ygon_tag>

{
tenpl at e <typenane Pol ygon>
static inline void apply(Polygon const& p)
{
/1 Use the Boost.CGeonetry mani pul ator "dsv"
/1 working on all supported geonetries
std::cout << "Hello POLYGON, you |ook |ike
<< boost::geonetry::dsv(p)
<< std::endl
}
}s

/1 Specialization for nultipolygons
tenpl ate <> struct dispatch<boost::geonetry::nmulti_pol ygon_tag>

{
tenpl ate <typenanme Ml ti Pol ygon>
static inline void apply(MiltiPolygon const& m
{
/1 Use the Boost.Range free function "size" because al
/1 multigeonetries conply to Boost. Range
std::cout << "Hello MJLTIPOLYGON, you contain
<< boost::size(m << " polygon(s)"
<< std::endl
}
}s

tenpl ate <typenane Geonetry>
inline void hell o(Geonetry const& geonetry)

{
/1 Call the netafunction "tag" to dispatch, and call nethod (here "apply")
di spatch
<

t ypenane boost::geonetry::tag<Geonmetry>::type
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>::apply(geonetry);

}

int main()

{
/1 Define polygon type (here: based on a Boost. Tupl e)
t ypedef boost::geonetry::nodel :: pol ygon<boost::tuple<int, int> > polygon_type;
/'l Declare and fill a polygon and a nultipol ygon
pol ygon_t ype poly;
boost: : geonetry::exterior_ring(poly) = boost::assign::tuple_list_of(0, 0)(0, 10)(10, 5)(0, 0);
boost: : geonetry::nodel :: nmulti _pol ygon<pol ygon_type> nulti;
mul ti. push_back(poly);
/1 Call "hello" for point, polygon, nultipolygon
hel | o(boost: : make_tuple(2, 3));
hel | o( poly);
hel lo(mul ti);
return O;

}

Output:

Hell o PO NT, you are located at: 2, 3
Hel | o POLYGON, you |l ook like: (((0, 0), (0, 10), (10, 5), (0, 0)))
Hel | o MULTI POLYGON, you contain: 1 polygon(s)

tag _C ast
Metafunction defining a type being either the specified tag, or one of the specified basetags if the type inherits from them.

Description

Tags can inherit each other. A multi_point inherits, for example, both the multi_tag and the pointlike_tag. Often behaviour can be
shared between different geometry types. A tag, found by the metafunction tag, can be casted to amore basi c tag, and then dispatched
by that tag.

Synopsis

tenpl at e<t ypenane Tag, typenane BaseTag, typenane BaseTag2, typenane BaseTag3,
typenane BaseTag4, typenane BaseTagb5, typenane BaseTag6, typenane BaseTag7>
struct tag_cast
{
/1

}s
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Template parameter(s)

Parameter Default Description
typename Tag The tag to be casted to one of the base
tags
typename BaseTag First base tag
typename BaseTag2 void Optional second base tag
typename BaseTag3 void Optional third base tag
typename BaseTag4 void Optional fourth base tag
typename BaseTagb void Optional fifth base tag
typename BaseTag6 void Optiona sixth base tag
typename BaseTag7 void Optional seventh base tag
Header
Either

#i ncl ude <boost/geomnetry. hpp>
Or

#i ncl ude <boost/geonetry/core/tag_cast. hpp>

S Note
The specified tag list is handled in the specified order: as soon as a tag inheriting the specified tag is found, it is
defined as the metafunction typedef type.

E Note
If none of the specified possible base tags is a base class of the specified tag, the tag itself is defined as the type
result of the metafunction.

Complexity
Compiletime
Example

Check if the polygon_tag can be casted to the areal_tag
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#i ncl ude <i ostreanr
#i ncl ude <typeinfo>

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ pol ygon. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>

nanespace geo = boost::geonetry;

int main()

{
t ypedef geo:: nodel::d2:: point_xy<doubl e> point_type;
t ypedef geo:: nodel : : pol ygon<poi nt _type> pol ygon_type;

t ypedef geo::tag<pol ygon_type>::type tag;

typedef geo::tag_cast<tag, geo::linear_tag, geo::areal _tag>: :type base_tag;
std::cout << "tag: " << typeid(tag).name() << std::endl

<< "base tag: " << typeid(base_tag).nane() << std::endl;
return O;

Output (in MSVC):

tag: struct boost::geonetry:: polygon_tag
base tag: struct boost::geonetry::areal _tag

Enumerations

buffer_side_selector
Enumerates options for side of buffer (left/right w.r.t. directed segment)
Description

Around alinestring, a buffer can be defined Ieft or right. Around a polygon, assumed clockwise internally, a buffer is either on the
left side (inflates the polygon), or on the right side (deflates the polygon)

Synopsis
enum buf fer_side_sel ector {buffer_side_left, buffer_side_right};
Values

Value Description
buffer_side |eft
buffer_side right

Header

#i ncl ude <boost/geonetry/ strategi es/ buffer. hpp>

closure_selector

Enumerates options for defining if polygons are open or closed.
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Description

The enumeration closure_selector describes options for if apolygon is open or closed. In a closed polygon the very first point (per
ring) should be equal to the very last point. The specific closing property of a polygon type is defined by the closure metafunction.
The closure metafunction defines a value, which is one of the values enumerated in the closure_selector

Synopsis
enum cl osure_sel ector {open = 0, closed = 1, closure_underterm ned = -1};
Values
Value Description
open Ringsare open: first point and last point are different, algorithms
close them explicitly on the fly
closed Rings are closed: first point and last point must be the same.
closure_undertermined (Not yet implemented): algorithms first figure out if ring must
be closed on the fly
Header
Either

#i ncl ude <boost/geonetry. hpp>
Or
#i ncl ude <boost/geonetry/ core/closure. hpp>
See also
The closure metafunction
join_selector
Enumerates types of joins.
Synopsis
enum j oi n_sel ector {join_convex, join_concave, join_continue, join_spike};

Values

Value Description
join_convex

join_concave

join_continue

join_spike
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Header

#i ncl ude <boost/geonetry/strategies/buffer. hpp>

order_selector
Enumerates options for the order of points within polygons.
Description

The enumeration order_selector describes optionsfor the order of pointswithin apolygon. Polygons can be ordered either clockwise
or counterclockwise. The specific order of apolygon typeis defined by the point_order metafunction. The point_order metafunction
defines a value, which is one of the values enumerated in the order_selector

Synopsis

enum order _sel ector {clockwi se = 1, countercl ockwi se = 2, order_undeternined = 0};

Values
Value Description
clockwise Points are ordered clockwise.
counterclockwise Points are ordered counter clockwise.
order_undetermined Points might be stored in any order, algorithms will determine
it on the fly (not yet supported)
Header
Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/ core/ point_order. hpp>
See also

The point_order metafunction

piece_type

Enumerates types of pieces (parts of buffer) around geometries.
Synopsis

enum pi ece_type {buffered_segnent, buffered_join, buffered_round_end, buffered_flat_end, buf0d
fered_point, buffered_concave};
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Values

Value Description
buffered_segment

buffered join

buffered_round end

buffered_flat_end

buffered_point

buffered_concave

Header

#i ncl ude <boost/geonetry/ strategies/buffer. hpp>

Exceptions

exception
Base exception class for Boost.Geometry algorithms.
Description

Thisclassis never thrown. All exceptions thrown in Boost.Geometry are derived from exception, so it might be convenient to catch
it.

Synopsis

cl ass exception
public std::exception

{
/1

I

Header

#i ncl ude <boost/geonetry/ corel/ exception. hpp>

centroid_exception
Centroid Exception.
Description

The centroid_exception isthrown if the free centroid function is called with geometries for which the centroid cannot be cal cul ated.
For example: alinestring without points, a polygon without points, an empty multi-geometry.
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Synopsis

cl ass centroi d_exception
public exception

{
/1
b
Constructor(s)
Function Description Parameters
. . The default constructor.
centroi d_exception()
Member Function(s)
Function Description Parameters Returns
char const * what () Returnsthe explanatory string. Po_mter.to a null—termmated
string with explanatory inform-
ation.
Header
Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/centroid. hpp>
See also

* thecentroid function
1O (input/output)
WKT (Well-Known Text)

WKT isageneral markup format in ASCI|. It is described in detail on Wikipedia

Boost Geometry supports the common formats (POINT, LINESTRING, POLY GON, MULTIPOINT, MULTILINESTRING,
MULTIPOLY GON).

Because Boost.Geometry also supports Box and Segment geometries, which are not standard OGC geometries, there are some ex-
tensions:

Box
 can beread from WKT by specifying either a polygon (with 4 points) or a specific BOX string (non OGC)

o streamed to WKT as a POLY GON
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Segment

» can beread from WKT by specifying either alinestring (with 2 points) or a specific SEGMENT string (non OGC)
* streamed to WKT asaLINESTRING

Ring

* can beread from WKT by specifying a polygon (with no holes)

* streamed to WKT as POLY GON

read_wkt

Parses OGC Well-Known Text (WKT (Well-Known Text)) into a geometry (any geometry)

Synopsis

t enpl at e<t ypenane Ceonetry>
voi d read_wkt (std::string const & wkt, Ceonetry & geonetry)

Parameters

Type Concept Name Description

std::string const & wkt string containing WKT (Well-

Known Text)
Geometry & Any typefulfillingaGeometry  geometry A modd of the specified
Concept concept output geometry

Header
Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/i o/ wkt/read. hpp>
Conformance

Other librariesrefer to thisfunctionality as ST_GeomFromText or STGeomFromText. That isnot done here because Boost.Geometry
support more text formats. The name GeomFromText is reserved for future usage, which will then have an indication of the used
text format.

Example

Shows the usage of read_wkt
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#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>
#i ncl ude <boost/geonetry/ geonetries/|inestring. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ pol ygon. hpp>

int main()

{

t ypedef boost::geonetry::nodel :: d2:: poi nt _xy<doubl e> poi nt _type

poi nt _t
boost : :
boost : :
boost : :
boost : :

boost : :
boost : :
boost : :
boost : :
boost : :

return

See also

ype a;

geonetry: :
geonetry: :
geonetry: :
geonetry:

geonetry: :
geonetry: :
geonetry: :
geonetry: :
geonetry: :

0;

nodel : : | inestring<point_type> b
nodel : : pol ygon<poi nt _type> ¢
nodel : : box<poi nt _type> d

read_wkt ("
read_wkt ("
read_wkt ("
read_wkt ("
read_wkt ("

* WKT streaming manipulator

wkt

Main WK T-streaming function.

Synopsis

t enpl at e<t ypenane Geonetry>

wkt _mani pul at or <Geonetry> wkt (Geonetry const & geonetry)

Parameters

Type

Geometry const &

Header

Either

Concept

Any typefulfillingaGeometry  geometry

Concept

#i ncl ude <boost/geonetry. hpp>

Or

. nodel : : segnent <poi nt _type> e

PONT(1 2)", a);
LI NESTRING O 0,2 2,3 1)",

b);

POLYGON((0 0,0 7,4 2,2 0,0 0))", c);

BOX(0 0,3 3)", d);
SEGMVENT(1 0,3 4)", e);

Name

#i ncl ude <boost/geonetry/io/wkt/wite. hpp>

Conformance

Description

A modd of the specified
concept

The function wkt implements function AsText from the OGC Simple Feature Specification.
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S Note
wkt is not named "AsText" or "as_text" because Boost.Geometry also supports other textformats (svg, dsv)

Example

Shows the usage of wkt

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ pol ygon. hpp>

int main()

{

nanespace geom = boost:: geonetry;
t ypedef geom : nodel : : d2: : poi nt _xy<doubl e> poi nt_type;

poi nt _type point = geom : nake<poi nt _type>(3, 6);
geom : nodel : : pol ygon<poi nt _t ype> pol ygon;

geom : append(geom :
geom : append(geom :
geom : append(geom :
geom : append(geom :
geom : append(geom :

std::cout << boost::geometry::wkt(point) << std::

exterior_ring(pol ygon),
exterior_ring(polygon),
exterior_ring(polygon),
exterior_ring(pol ygon),
exterior_ring(pol ygon),

geom : ))
geom : ))s
- make<poi nt _type>(4, 4));
));
))

geom

geom :
- make<poi nt _type>(0, O

geom

make<poi nt _t ype>(0,
make<poi nt _t ype>(0,

make<poi nt _t ype>(4,

endl ;

std::cout << boost::geonetry::wkt(polygon) << std::endl;

return O;

Output:

POl NT(3 6)
POLYGON((0 0,0 4,4 4,4

See also

* Read WKT

0,0 0))

SVG (Scalable Vector Graphics)

svg

Manipulator to stream geometries as SVG.

Synopsis

t enpl at e<t ypenane Ceonetry>
svg_mani pul at or <Geonetry> svg( Geonetry const & geonetry, std::string const & style,

int size =-1)
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Parameters
Type Concept Name
Geometry const & Any typefulfillingaGeometry  geometry
Concept
std::string const & style
int size
Header
Either

#i ncl ude <boost/geonetry. hpp>

Or

#i ncl ude <boost/geonetry/i o/ svg/wite_svg. hpp>
Svg_mapper

Helper classto create SVG maps.

Synopsis

t enpl at e<t ypenane Poi nt, bool SanmeScal e>
cl ass svg_nmapper
noncopyabl e
{
I

}

Template parameter(s)

Par ameter Default
typename Point
bool SameScae true

Description

A mode of the specified
concept

String containing verbatim
SVG styleinformation

Optional size (used for SVG
points) in SVG pixels. For lin-
estrings, specify linewidth in
the SVG styleinformation

Description
Paint type, for input geometries.
Boolean flag indicating if horizontal and

vertical scale should be the same. The
default valueistrue
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Constructor(s)

Function Description Parameters

Constructor, initiaizing the SVG map. std::ostream & : stream: Output stream,

svg_mapper (std: : osl] Opensandinitializesthe SVG. Shouldbe  should be a stream already open

tream&stream int wdth, int height,

0 caled explicitly.
ddstrirgore &icthhedt ="victha 06 [ int: width: Width of the SVG map (in
hei ght =\ " 100% " ") SVG pixels)

int: height: Height of the SVG map (in
SVG pixels)

std::string congt & : width_height: Option-
al information to increase width and/or
height

Destructor, caled automatically. Closes

~svg_mapper () the SVG by streaming </svg>
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Member Function(s)

Function

tenpl at e<t ypel
nane Ceonetry>
voi d add( Geol
metry const & geol
nmetry)

tenpl at e<t ypelO

nane Ceonetry>

voi d map( Geol

metry const & geol
rdry 4d:qrirgaos Sdye in s2=1

tenpl at e<t ypelO
nanme Text Poi nt >
voi d text(TextO

b Sairt ol gyt & $ol gyt Shje
int offd
set_ x =0, int off0O
set_y =0, int lined
hei ght = 10)
Header
Either

Description

Adds a geometry to the trans-
formation matrix. After doing
this, the specified geometry
can be mapped fully into the
SVG map.

Mapsageometry into the SVG
map using the specified style.

Adds atext to the SVG map.

#i ncl ude <boost/geomnetry. hpp>

Or

#i ncl ude <boost/geonetry/i o/ svg/ svg_napper. hpp>

Parameters

Geometry const & : geometry:
A mode of the specified
concept

Geometry const & : geometry:
A mode of the specified
concept

std::string const &: style:
String containing verbatim
SVG styleinformation

int: size: Optional size (used
for SVG points) in SVG
pixels. For linestrings, specify
linewidth in the SVG stylein-
formation

TextPoint const &: point:
Location of the text (in map
units)

std::string const &: s. The
text itself

std::string const &: style:
String containing verbatim
SVG styleinformation, of the
text

int: offset x: Offset in SVG
pixels, defaultsto O

int; offset y: Offset in SVG
pixels, defaultsto O

int: lineheight: Line height in
SVG pixels, in case the text
contains

Returns
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Example

Shows the usage of svg_mapper

#i ncl ude <i ostreanr
#i ncl ude <fstreanmr

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geomnetry/ geonetries/ poi nt_xy. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ pol ygon. hpp>

int main()

{
/1 Specify the basic type
t ypedef boost::geonetry::nodel ::d2:: poi nt _xy<doubl e> point_type;
/'l Declare sone geonetries and set their val ues
point _type a;
boost:: geonetry::assign_values(a, 3, 6);
boost: : geonetry: : nodel : : pol ygon<poi nt _type> b;
boost:: geonetry::read_wkt("POLYGON((O 0,0 7,4 2,2 0,0 0))", b);
boost:: geonetry:: nodel ::linestring<point_type> c;
c. push_back(poi nt _type(3, 4));
c. push_back( poi nt _type(4, 5));
/'l Declare a stream and an SVG napper
std:: of stream svg("ny_map. svg");
boost: : geonetry: : svg_napper <poi nt _t ype> mapper (svg, 400, 400);
/1 Add geonetries such that all these geonetries fit on the nmap
mapper . add(a) ;
mapper . add(b) ;
mapper . add(c) ;
/1l Draw the geonetries on the SVG map, using a specific SVG style
mapper. map(a, "fill-opacity:0.5;fill:rgb(153, 204, 0); stroke: rgb(153, 204, 0); stroke-w dth: 2", 5);
mapper. map(b, "fill-opacity:0.3;fill:rgb(51,51, 153); stroke: rgb(51, 51, 153); stroke-w dth: 2");
mapper. map(c, "opacity:0.4;fill:none;stroke:rgb(212,0,0);stroke-w dth:5");
/1 Destructor of map will be called - adding </svg>
/1 Destructor of streamw || be called, closing the file
return O;

}

Output:
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See also

» The SVG manipulator
lterators

closing_iterator

Iterator which iterates through arange, but adds first element at end of the range.

Synopsis

t enpl at e<t ypenane Range>
struct closing_iterator
public boost::iterator_facade< closing_iterat
or< Range >, boost::range_val ue< Range >::type const, boost::random access_traversal tag >
{
I

I

Template parameter(s)

Parameter Description
typename Range range on which this classis based on
272
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Constructor(s)

Function Description Parameters

Constructor including therangeitisbased Range &: range:

closing_iterat
. on.

or (Range & range)

. . Consgtructor toindicatetheend of arange. Range & : range:
closing_iteratO

or (Range & range, bool )

booal: :
i i Default constructor.
closing_iterator()
Member Function(s)
Function Description Parameters Returns

closing_iterator< Range >

closing iteratO
9 const &: source:

or< Range > & operat O
or=(closing_iteratO
or< Range > const & sour ce)

Header

#i ncl ude <boost/geonetry/iterators/closing_iterator. hpp>
ever_circling_iterator

Iterator which ever circles through arange.

Synopsis

t enpl at e<t ypenane |terator>
struct ever_circling_iterator
public detail::iterators::iterator_base< ever_circling_ iterator< Iterator >, Iterator >

{
/1

b
Template parameter(s)

Parameter Description

typename Iterator iterator on which this classis based on
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Constructor(s)

Function Description Parameters
ever_circling_iterator(lterO Iterator: begin:
ator begin, lteratOd Iterator: end:
or end, bool skip_first = false) ) )

bool: skip_first:
ever_circling_iterator(lterO |terator: begin:
ator begin, lteratO . .

[terator: end:

or end, lterator start,

D . .
bool skip_first = false) Iterator: start:
bool: skip_first:
Member Function(s)
Function Description Parameters Returns

voi d noveto(lteratOd Iterator: It.

or it)

Header

#i ncl ude <boost/geonetry/iterators/ever_circling_ iterator. hhpp>

Models

model::point
Basic point class, having coordinates defined in a neutral way.
Description

Defines aneutral point class, fulfilling the Point Concept. Library users can use this point class, or use their own point classes. This
point classisused in most of the samples and tests of Boost.Geometry This point classis used occasionally within the library, where
atemporary point classis necessary.

Model of
Point Concept

Synopsis

t enpl at e<t ypenane Coordi nat eType, std::size_t D nensionCount, typenane Coordi nat eSystenry
cl ass nodel : : poi nt
{

I

b
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Template parameter(s)

Parameter
typename CoordinateType
std::size t DimensionCount
typename CoordinateSystem
Constructor(s)
Function
point ()
poi nt ( Coor di nat ed
Type const & v0, Coordinatel

Type const & vl = 0, Coordi nO
ateType const & v2 = 0)

Member Function(s)

Description

Description

numerical type (int, double, ttmath, ...)

number of coordinates, usualy 2 or 3

coordinate system, for example cs::cartesian

Description

Default constructor, no initiaization.

Constructor to set one, two or three val-
ues.

Parameters

Get a coordinate.

Function
teni]
pl ate<std::size_t K>
Coor di nat ed

Type const & get()

Set a coordinate.

tenmd]

pl ate<std::size_t K>
voi d set ( Coor di nat ed
Type const & val ue)

Header

Either

value: value to set

#i ncl ude <boost/geonetry/ geonetri es/ geonetries. hpp>

Or

#i ncl ude <boost/geonetry/ geonetries/ point. hpp>

Examples

Declaration and use of the Boost.Geometry model::point, modelling the Point Concept

Parameters

CoordinateType const & : VO:
CoordinateType const &: v1:

CoordinateType const & : v2:

Returns

the coordinate

CoordinateType const &:

render
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#i ncl ude <i ostreanr
#i ncl ude <boost/geonetry. hpp>

nanmespace bg = boost::geonetry;

int main()
{
bg: : nodel : : poi nt <doubl e, 2, bg::cs::cartesian> pointl,;
bg: : nodel : : poi nt <doubl e, 3, bg::cs::cartesian> point2(1.0, 2.0, 3.0); ©
pointl. set<0>(1.0); ©
poi nt1. set<1>(2.0);

double x = pointl.get<0>(); ©

double y = pointl. get<l>();

std::cout << x << ", " <<y << std::endl;
return O;

© Construct, assigning three coordinates
®  Setacoordinate. Note: prefer using bg: : set <0>(poi nt1, 1.0);
©® Get acoordinate. Note: prefer usingx = bg: : get <0>( poi nt 1) ;

Output:
1, 2

Notes

@ Note
Coordinates are not initialized. If the constructor with parameters is not called and points are not assigned using
set or assi gn then the coordinate values will contain garbage

model::d2::point_xy
2D point in Cartesian coordinate system
Model of

Point Concept

Synopsis

t enpl at e<t ypenane Coordi nat eType, typenane Coordi nat eSyst enr
cl ass nodel : : d2:: poi nt _xy
publi ¢ nodel :: poi nt < Coordi nat eType, 2, Coordi nateSystem >

{
11

b
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Template parameter(s)

Parameter Default Description
typename CoordinateType numeric type, for example, double, float,
int
typename CoordinateSystem cs..cartesian coordinate  system,  defaults to
cs.:cartesian
Constructor(s)
Function Description Parameters
. Default constructor, does not initiaize
poi nt _xy() .
anything.
poi nt_xy( Coor di nat el] Constructor with x/y values. CoordinateType const &: X:
Type const & x, Coordinatel . L
Type const & y) CoordinateTypeconst &: y:
Member Function(s)
Function Description Parameters Returns
Coor di nat e Get x-value.
Type const & x()
Coor di nat ed Gety-value.
Type const & y()
voi d x( Coor di nat e[ Set x-value. CoordinateTypeconst &: v:
Type const & v)
Set y-value. CoordinateTypeconst &: v:

voi d y(Coordi nat e
Type const & v)

Header
#i ncl ude <boost/geonetry/ geonetries/poi nt_xy. hpp>

Notes

g Note
Coordinates are not initialized. If the constructor with parameters is not called and points are not assigned using
set or assi gn then the coordinate values will contain garbage
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model::linestring

A linestring (named so by OGC) is a collection (default a vector) of points.
Model of

Linestring Concept

Synopsis

tenpl at e<t ypenane Point, tenpl ate< typenane, typenane > class Container, tenplate< typeld
name > class Allocator>
class nodel ::linestring

public Container< Point, Allocator< Point > >

{
/1

I

Template parameter(s)

Parameter Default Description

typename Point Any type fulfilling a Point Concept

template< typename, typename > class std::vector container type, for example std::vector,

Container std::deque

template< typename > class Allocator std::all ocator container-all ocator-type
Constructor(s)

Function Description Parameters

Default constructor, creating an empty

linestring() linestring

Constructor with begin and end, filling Iterator: begin:

t enpl at e<t ypenane |terator> . )
m yp the linestring.

linestring(lterator bel

gin, lterator end) Iterator: end:

Header

Either

#i ncl ude <boost/geonetry/ geonetri es/ geonetri es. hpp>
Or

#i ncl ude <boost/geonetry/ geonetries/linestring. hpp>
model::polygon

The polygon contains an outer ring and zero or more inner rings.
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Model of
Polygon Concept

Synopsis

t enpl at e<t ypenane Poi nt, bool C ockWse, bool

Li st,

d osed,

t enpl at e< typenane, typenane > class Poi nt[

tenpl at e< typenane, typenane > class RingList, tenplate< typenane > class PointA loc, teni]
pl ate< typenane > class RingAlloc>

cl ass nodel : : pol ygon

{
/1

b
Template parameter(s)

Parameter
typename Point

bool ClockWise

bool Closed

template< typename, typename > class
PointList

template< typename, typename > class
RingList

template< typename > class PointAlloc

template< typename > class RingAlloc

Default

true

true

std::vector

std::vector

std::allocator

std::allocator

Description
point type

true for clockwise direction, false for
CounterClockWise direction

true for closed polygons (last point ==
first point), false open points

container type for points, for example
std::vector, std::list, std::deque

container typefor inner rings, for example
std::vector, std::list, std::deque

container-allocator-type, for the points

container-allocator-type, for the rings
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Member Function(s)

Function Description Parameters Returns

ring_type const & outl
er()

i nner _contai nO
er_type const & in0O
ners()

ring_type & outer()

i nner _contai nO
er_type & inners()

Utility method, clears outer

void clear() and inner rings.

Header

Either

#i ncl ude <boost/geonetry/ geonetries/ geonetries. hpp>
Or

#i ncl ude <boost/geonetry/ geonetri es/ pol ygon. hpp>

model::multi_point
multi_point, a collection of points
Model of

MultiPoint Concept

Synopsis

t enpl at e<t ypenane Point, tenpl ate< typenane, typenane > class Container, tenplate< typeld
name > class Allocator>
cl ass nodel : : nul ti _poi nt

public Container< Point, Allocator< Point > >

{
/1

I
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Template parameter(s)

Parameter
typename Point

template< typename, typename > class
Container

template< typename > class Allocator
Constructor(s)
Function

mul ti _point()

t enpl at e<t ypenane |terator>
multi _point(lterator beO
gin, Ilterator end)

Header

Either

#i ncl ude <boost/geonetry/ geonetri

Or

Default

std::vector

std::allocator

Description

Default constructor, creating an empty
multi_point.

Constructor with begin and end, filling
the multi_point.

es/ geonetries. hpp>

#i ncl ude <boost/geonetry/ geonetries/ nulti_point. hpp>

model::multi_linestring
multi_line, a collection of linestring

Description

Description
Any type fulfilling a Point Concept

container type, for example std::vector,
std::deque

container-allocator-type

Parameters

Iterator: begin:

Iterator: end:

Multi-linestring can be used to group lines bel onging to each other, e.g. a highway (with interruptions)

Model of
MultiLineString Concept

Synopsis

t enpl at e<t ypenane LineStri ng,
nane > class Allocator>
class nodel : :nulti_linestring

public Container< LineString, Allocator< LineString > >

{
/1

I

t enpl at e< typenane,

typenane > cl ass Contai ner,

tenpl at e< typeld
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Template parameter(s)

Parameter Default Description
typename LineString

template< typename, typename > class std::vector
Container

template< typename > class Allocator std::allocator

Header

Either

#i ncl ude <boost/geonetry/ geonetries/ geonetries. hpp>
Or

#i ncl ude <boost/geonetry/geonetries/nulti_linestring. hpp>

model::multi_polygon

multi_polygon, a collection of polygons

Description

Multi-polygon can be used to group polygons belonging to each other, e.g. Hawaii
Model of

MultiPolygon Concept

Synopsis

t enpl at e<t ypenane Pol ygon, tenpl ate< typenane, typenanme > class Container, tenplate< typel
name > class Allocator>
cl ass nodel : : nul ti _pol ygon

publi ¢ Contai ner< Pol ygon, Allocator< Polygon > >

{
11

b
Template parameter(s)

Parameter Default Description
typename Polygon

template< typename, typename > class std::vector
Container

template< typename > class Allocator std::allocator

Header

Either
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#i ncl ude <boost/geonetry/ geonetries/ geonetries. hpp>

Or

#i ncl ude <boost/geonetry/ geonetries/ nulti_pol ygon. hpp>

model::box

Class box: defines a box made of two describing points.

Description

Box is always described by amin_corner() and a max_corner() point. If another rectangle is used, use linear_ring or polygon.

Synopsis

t enpl at e<t ypenane Poi nt >
cl ass nodel : : box

{
/1

b
Template parameter(s)

Parameter

typename Point

Constructor(s)

Function

box()

o(Rin g &marre, Rirt O & Q)

Description

point type. The box takes a point type as template parameter.
The point type can be any point type. It can be 2D but can also
be 3D or more dimensional. The box can also take a latlong
point type as template parameter.

Description Parameters

Constructor taking the minimum corner  Point const &: min_corner:
point and the maximum corner point.
Point const & : max_corner:

283

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Geometry

Member Function(s)

Function Description Parameters Returns

Poi nt const & nin_cor ner ()

Foi nt const & nax_cor ner ()

Poi nt & mi n_corner ()

Poi nt & max_corner ()

Header

Either

#i ncl ude <boost/geonetry/ geonetries/ geonetries. hpp>

Or

#i ncl ude <boost/geonetry/ geonetries/ box. hpp>
model::ring

A ring (akalinear ring) is aclosed line which should not be selfintersecting.
Model of

Ring Concept

Synopsis

t enpl at e<t ypenane Poi nt, bool C ockWse, bool C osed, tenplate< typenane, typenane > class Con[
t ai ner,

templ ate< typename > class All ocator>
class nodel ::ring

public Container< Point, Allocator< Point > >

{
/1

b
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Template parameter(s)

Parameter Default Description
typename Point point type
bool ClockWise true true for clockwise direction, false for

CounterClockWise direction

bool Closed true true for closed polygons (last point ==
first point), false open points
template< typename, typename > class std::vector container type, for example std::vector,
Container std::deque
template< typename > class Allocator std::allocator container-allocator-type
Constructor(s)
Function Description Parameters

Default constructor, creating an empty

ring() ring.

Constructor with begin and end, filling Iterator: begin:

t enpl at e<t ypenane |terator> .
P yP thering.

ring(lterator begin, IteratO
or end)

Iterator: end:
Header

Either

#i ncl ude <boost/geonetry/ geonetries/ geonetries. hpp>

Or

#i ncl ude <boost/geonetry/ geonetries/ring. hpp>

model::segment
Class segment: small class containing two points.

Description

From Wikipedia: In geometry, aline segment is a part of aline that is bounded by two distinct end points, and contains every point
on the line between its end points.

Synopsis

t enpl at e<t ypenane Poi nt >
cl ass nodel : : segnent
public std::pair< Point, Point >
{
I

I
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Template parameter(s)

Parameter Description

typename Point
Constructor(s)

Function Description Parameters

segment ()

segl Point const &: pl:

nent (Foint const &pl, Raint const &p2) Point const & : p2:
Header

Either

#i ncl ude <boost/geonetry/ geonetries/ geonetries. hpp>

Or

#i ncl ude <boost/geonetry/ geonetries/ segnent. hpp>

model::referring_segment
Class segment: small class containing two (templatized) point references.
Description

From Wikipedia: In geometry, aline segment is a part of aline that is bounded by two distinct end points, and contains every point
on the line between its end points.

Synopsis

t enpl at e<t ypenane Const Or NonConst Poi nt >
cl ass nodel : :referring_segnent

{
/1

I

Template parameter(s)

Parameter Description
typename ConstOrNonConstPoint point type of the segment, maybe a point or a const point
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Constructor(s)

Function Description Parameters

referring_segO point_type &: pl:

nent (poi nt_type &pl, poi nt_type & p2) point_type & : p2:
Header

Either

#i ncl ude <boost/geonetry/ geonetries/ geonetries. hpp>

Or

#i ncl ude <boost/geonetry/ geonetries/ segnent. hpp>

Spatial Indexes

boost::geometry::index::rtree

The R-tree spatial index.

Description

Thisis self-balancing spatial index capable to store various types of Values and balancing algorithms.
Parameters

The user must pass a type defining the Parameters which will be used in rtree creation process. Thistypeisused e.g. to specify bal-
ancing a gorithm with specific parameters like min and max number of elementsin node.

Predefined algorithms with compile-time parameters are:

* boost::geonetry::index::linear,

* boost::geonetry::index::quadratic,

* boost::geonetry::index::rstar.

Predefined algorithms with run-time parameters are:

* boost::geonetry::index::dynam c_Iinear,

* boost::geonetry::index::dynam c_quadratic,
* boost::geonetry::index::dynam c_rstar.
IndexableGetter

The object of IndexableGetter type translates from Value to Indexable each time r-tree requires it. Which means that this operation
isdonefor each Value access. Therefore the Indexabl eGetter should return the Indexable by const reference instead of avalue. Default
one can translate all types adapted to Point, Box or Segment concepts (called Indexables). It also handlesst d: : pai r <I ndexabl e,
T>andboost : : t upl e<l ndexabl e, ...>.Forexample,if std: : pai r <Box, i nt>isstoredinthe container, thedefault Index-
ableGetter translates from st d: : pai r <Box, int> const &toBox const&.
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EqualTo

The object of EqualTo type compares Values and returns t r ue if they're equal. It's similar to st d: : equal _t o<>. The default
EquaToreturnstheresult of boost : : geonet ry: : equal s() for typesadapted to some Geometry concept defined in Boost. Geometry
and the result of operator= for other types. Components of Pairs and Tuples are compared |eft-to-right.

Header
#i ncl ude <boost/geonetry/index/rtree. hpp>

Synopsis

t enpl at e<t ypenane Val ue,
typenanme Paraneters,
typenane | ndexabl eGetter = index::indexabl e<Val ue>,
typenane Equal To = index::equal _to<Val ue>,
typenane Allocator = std::allocator<Val ue>>
class rtree

{
/1

I

Template parameter(s)

Parameter Description

Val ue The type of objects stored in the container.

Par anmet er s Compile-time parameters.

I ndexabl eGet t er The function object extracting Indexable from Value.

Equal To The function object comparing objects of type Vaue.

Al | ocat or Theallocator used to all ocate/deal locate memory, construct/des-

troy nodes and Values.
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Typedef(s)

Type

val ue_type

par aneters_type

i ndexabl e_getter

val ue_equal

al | ocator _type

i ndexabl e_type

bounds_t ype

ref erence

const _reference

poi nt er

const _poi nter

di fference_type

si ze_type

const _query_

iterator

Constructor(s) and destructor

Description

The type of Value stored in the container.

R-tree parameters type.

The function object extracting Indexable from Value.
The function object comparing objects of type Vaue.
The type of allocator used by the container.

The Indexable type to which Value is translated.

The Box type used by the R-tree.

Type of referenceto Value.

Type of referenceto const Value.

Type of pointer to Value.

Type of pointer to const Value.

Type of difference type.

Unsigned integral type used by the container.

Type of const query iterator.

Function Description
rtree() The constructor.
rtree(paraneters_type const & indexable _getter Theconstructor.
const & value_equal const & allocator_type

const &)

rtree(lterator, lterator) The constructor.
rtree(Range const &) The constructor.
~rtree() The destructor.
rtree(rtree const &) The copy constructor.

rtree(rtree
rtree(rtree

rtree(rtree

const & allocator_type const &)
&&)

&&, allocator_type const &)

The copy constructor.
The moving constructor.

The moving constructor.

render
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Member(s)

M odifier

const

const

const

const

const

const

const

const

const

const

const

Function

operator=(rtree const &)
operator=(rtree &&)
swap(rtree &)

i nsert(val ue_type const &)
insert(lterator, Iterator)
i nsert(Range const &)
renove(val ue_type const &)

remove(lterator, lterator)

renove( Range const &)

query(Predi cates const &,
Cutlter)

gbegi n(Predi cates const &)

gend()

si ze()

enpty()

clear()

bounds()

count (Val ueOr | ndexabl e const &)

par anmet er s()

i ndexabl e_get ()

val ue_eq()

get _al l ocator ()

Description

The assignment operator.

The moving assignment.

Swaps contents of two rtrees.

Insert avalue to the index.

Insert arange of values to the index.
Insert arange of values to the index.
Remove a value from the container.

Remove a range of values from the con-
tainer.

Remove arange of values from the con-
tainer.

Finds values meeting passed predicates
€.g. nearest to some Point and/or intersect-
ing some Box.

Returns the query iterator pointing at the
begin of the query range.

Returns the query iterator pointing at the
end of the query range.

Returns the number of stored values.
Query if the container is empty.

Removes all values stored in the contain-
er.

Returns the box able to contain all values
stored in the container.

Count Values or Indexables stored in the
container.

Returns parameters.

Returns function retrieving Indexable
from Value.

Returns function comparing Values.

Returns allocator used by the rtree.
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rtree()
The constructor.
Synopsis
rtree(paraneters_type const & paraneters = parameters_type(),
i ndexabl e_getter const & getter = indexable_getter(),
val ue_equal const & equal = value_equal ())
Modifier(s)
explicit
Parameter(s)
Type Name Description
paranmeters_type const & par anet ers The parameters object.
i ndexabl e_getter const & getter The function object extracting Indexable
from Value.
val ue_equal const & equal The function object comparing Values.

Throws

If allocator default constructor throws.

rtree(parameters_type const &, indexable_getter const &, value_equal const &, allocator_type
const &)

The constructor.

Synopsis

rtree(paraneters_type const & paraneters,
i ndexabl e_getter const & getter,
val ue_equal const & equal,
al l ocator _type const & allocator)

Parameter(s)
Type Name Description
paranmeters_type const & par aneters The parameters object.
i ndexabl e_getter const & getter The function object extracting Indexable
from Value.
val ue_equal const & equal The function object comparing Values.
al | ocator _type const & al | ocat or The alocator object.
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Throws

If alocator copy constructor throws.

rtree(lterator, Iterator)

The constructor.

Description

The treeis created using packing a gorithm.

Synopsis

t enpl at e<t ypenane |terator>

rtree(lterator first,
Iterator |ast,
paraneters_type const & paraneters = paraneters_type(),
i ndexabl e_getter const & getter = indexable_getter(),
val ue_equal const & equal = val ue_equal (),
al l ocator_type const & allocator = allocator_type())

Parameter(s)
Type Name Description
Iterator first The beginning of the range of Values.
Iterator | ast The end of the range of Values.
paranmeters_type const & par anmeters The parameters object.
i ndexabl e_getter const & getter The function object extracting Indexable

from Value.

val ue_equal const & equal The function object comparing Values.
al l ocator _type const & al | ocat or The alocator object.

Throws

« If alocator copy constructor throws.

* If Value copy constructor or copy assignment throws.
* |f alocation throws or returnsinvalid value.
rtree(Range const &)

The constructor.

Description

Thetreeis created using packing algorithm.
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Synopsis

t enpl at e<t ypenane Range>
rtree(Range const & rng,

parameters_type const & parameters = paraneters_type(),

i ndexabl e_getter const & getter = indexable_getter(),

val ue_equal const & equal = val ue_equal (),

al | ocator_type const & allocator = allocator_type())

Modifier(s)
explicit
Parameter(s)
Type Name
Range const & rng
paraneters_type const & par amet ers
i ndexabl e_getter const & getter
val ue_equal const & equal
al l ocator _type const & al | ocat or
Throws

« If alocator copy constructor throws.

« If Value copy constructor or copy assignment throws.
« If alocation throws or returns invalid value.
~rtree()

The destructor.

Synopsis

~rtree()

Throws

Nothing.

rtree(rtree const &)
The copy constructor.

Description

It uses parameters, translator and allocator from the source tree.

Description
The range of Values.
The parameters object.

The function object extracting Indexable
from Value.

The function object comparing Values.

The alocator object.
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Synopsis

rtree(rtree const & src)

Parameter(s)
Type Name
rtree const & src
Throws

« If alocator copy constructor throws.
« If Value copy constructor throws.

« |f allocation throws or returnsinvalid value.

rtree(rtree const &, allocator_type const &)

The copy constructor.
Description
It uses Parameters and translator from the source tree.

Synopsis

rtree(rtree const & src, allocator_type const & allocator)

Parameter(s)
Type Name
rtree const & src

al | ocator _type const &

Throws

« If alocator copy constructor throws.

« If Value copy constructor throws.

« If alocation throws or returnsinvalid value.
rtree(rtree &&)

The moving constructor.

Description

al | ocat or

It uses parameters, translator and allocator from the source tree.

Synopsis

rtree(rtree && src)

Description

The rtree which content will be copied.

Description
The rtree which content will be copied.

The alocator which will be used.
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Parameter(s)

Type Name Description

rtree & src The rtree which content will be moved.
Throws
Nothing.

rtree(rtree &&, allocator_type const &)
The moving constructor.

Description

It uses parameters and translator from the source tree.

Synopsis

rtree(rtree &% src, allocator_type const & allocator)

Parameter(s)
Type Name Description
rtree && src The rtree which content will be moved.
al l ocator _type const & al | ocat or The allocator.

Throws

« If alocator copy constructor throws.

« If Value copy constructor throws (only if allocators aren't equal).

« If alocation throws or returnsinvalid value (only if allocators aren't equal).
operator=(rtree const &)

The assignment operator.

Description

It uses parameters and translator from the source tree.

Synopsis

rtree & operator=(rtree const & src)

Parameter(s)
Type Name Description
rtree const & src The rtree which content will be copied.
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Throws

« If Value copy constructor throws.

* If allocation throws.

* |f alocation throws or returnsinvalid value.
operator=(rtree &&)

The moving assignment.

Description

It uses parameters and translator from the source tree.

Synopsis

rtree & operator=(rtree && src)

Parameter(s)
Type Name
rtree && src
Throws

Only if alocators aren't equal.

« If Value copy constructor throws.

« If alocation throws or returns invalid value.
swap(rtree &)

Swaps contents of two rtrees.

Description

Parameters, translator and allocators are swapped as well.

Synopsis

void swap(rtree & other)

Parameter(s)
Type Name
rtree & ot her
Throws

If allocators swap throws.

Description

The rtree which content will be moved.

Description

The rtree which content will be swapped
with this rtree content.
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insert(value_type const &)
Insert avalue to the index.

Synopsis

voi d insert(val ue_type const & val ue)

Parameter(s)
Type Name Description
val ue_type const & val ue The value which will be stored in the
container.
Throws

* If Value copy constructor or copy assignment throws.

« |f dlocation throws or returnsinvalid value.

O Warning
This operation only guarantees that there will be no memory leaks. After an exception is thrown the R-tree may be
left in an inconsistent state, elements must not be inserted or removed. Other operations are allowed however some
of them may return invalid data.

insert(lterator, Iterator)
Insert arange of values to the index.

Synopsis

t enpl at e<t ypenane |terator>
void insert(lterator first, lterator |ast)

Parameter(s)
Type Name Description
Iterator first The beginning of the range of values.
Iterator | ast The end of the range of values.
Throws

« If Value copy constructor or copy assignment throws.

« |f allocation throws or returnsinvalid value.
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O Warning
This operation only guarantees that there will be no memory leaks. After an exception is thrown the R-tree may be
left in an inconsistent state, elements must not be inserted or removed. Other operations are allowed however some
of them may return invalid data.

insert(Range const &)
Insert arange of values to the index.

Synopsis

t enpl at e<t ypenane Range>
voi d i nsert(Range const & rng)

Parameter(s)

Type Name Description

Range const & rng Therange of values.
Throws

« If Value copy constructor or copy assignment throws.

« |f allocation throws or returnsinvalid value.

O Warning
This operation only guarantees that there will be no memory leaks. After an exception is thrown the R-tree may be
left in an inconsistent state, elements must not be inserted or removed. Other operations are allowed however some
of them may return invalid data.

remove(value_type const &)

Remove avalue from the container.

Description

Incontrast tothest d: : set orstd:: map erase() method this method removes only one value from the container.

Synopsis

size_type renove(val ue_type const & val ue)

Parameter(s)
Type Name Description
val ue_type const & val ue The value which will be removed from
the container.
Returns

1if the value was removed, 0 otherwise.
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Throws
« If Value copy constructor or copy assignment throws.

« |f allocation throws or returnsinvalid value.

O Warning
This operation only guarantees that there will be no memory leaks. After an exception is thrown the R-tree may be
left in an inconsistent state, elements must not be inserted or removed. Other operations are allowed however some
of them may return invalid data.

remove(lterator, Iterator)
Remove arange of values from the container.
Description

In contrast to the std: : set orstd:: map erase() method it doesn't take iterators pointing to values stored in this container. It
removes values equal to these passed as arange. Furthermore this method removes only one value for each one passed in the range,
not all equal values.

Synopsis

t enpl at e<t ypenanme |terator>
size_type renove(lterator first, Iterator |ast)

Parameter(s)
Type Name Description
Iterator first The beginning of the range of values.
I terator | ast The end of the range of values.
Returns

The number of removed values.
Throws
« If Value copy constructor or copy assignment throws.

« |f allocation throws or returnsinvalid value.

o Warning
This operation only guarantees that there will be no memory leaks. After an exception is thrown the R-tree may be
left in an inconsistent state, elements must not be inserted or removed. Other operations are allowed however some
of them may return invalid data.

remove(Range const &)

Remove arange of values from the container.
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Description

Incontrast tothe st d: : set orstd:: map erase() method it removes values equal to these passed as a range. Furthermore, this
method removes only one value for each one passed in the range, not al equal values.

Synopsis

t enpl at e<t ypenane Range>
size_type renopve(Range const & rng)

Parameter(s)

Type Name Description

Range const & rng The range of values.
Returns

The number of removed values.
Throws
« If Value copy constructor or copy assignment throws.

« |f allocation throws or returnsinvalid value.

O Warning
This operation only guarantees that there will be no memory leaks. After an exception is thrown the R-tree may be
left in an inconsistent state, elements must not be inserted or removed. Other operations are allowed however some
of them may return invalid data.

guery(Predicates const &, Outlter)
Finds values meeting passed predicates e.g. nearest to some Point and/or intersecting some Box.
Description

This query function performs spatial and k-nearest neighbor searches. It allows to pass a set of predicates. Values will be returned
only if al predicates are met.

Spatial predicates

Spatial predicates may be generated by one of the functions listed below:
* boost::geonetry::index::contains(),

* boost::geonetry::index::covered_by(),

* boost::geonetry::index::covers(),

* boost::geonetry::index::disjoint(),

* boost::geonetry::index::intersects(),

* boost::geonetry::index::overlaps(),

* boost::geonetry::index::within(),
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It is possible to negate spatial predicates:

e | boost::geonetry::index::contains(),

e | boost::geonetry::index::covered_by(),
e | boost::geonetry::index::covers(),

* | boost::geonetry::index::disjoint(),

e | boost::geonetry::index::intersects(),
* | boost::geonetry::index::overlaps(),

e | boost::geonetry::index::wthin()
Satisfies predicate

Thisisaspecial kind of predicate which allows to pass a user-defined function or function object which checks if Value should be
returned by the query. It's generated by:

* boost::geonetry::index::satisfies().
Nearest predicate

If the nearest predicate is passed a k-nearest neighbor search will be performed. This query will result in returning k values to the
output iterator. Only one nearest predicate may be passed to the query. It may be generated by:

* boost::geonetry::index::nearest().
Connecting predicates
Predicates may be passed together connected with oper at or &&() .

Synopsis

tenpl at e<t ypenane Predicates, typenane Qutlter>
size_type query(Predicates const & predicates, Qutlter out_it)

Modifier(s)

const

Parameter(s)

Type Name Description

Predi cates const & predi cat es Predicates.

Qutlter out it The output iterator, e.g. generated by
std::back_inserter().

Returns

The number of values found.
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Example

/1 return elenments intersecting box

tree.query(bgi::intersects(box), std::back_ inserter(result));

/1 return elenments intersecting poly but not wthin box

tree. query(bgi::intersects(poly) && !bgi::w thin(box), std::back_inserter(result));
/'l return elements overl appi ng box and neeting ny_fun unary predicate

tree. query(bgi::overlaps(box) && bgi::satisfies(ny_fun), std::back_inserter(result));
/1l return 5 elenents nearest to pt and elenents are intersecting box

tree. query(bgi::nearest(pt, 5) && bgi::intersects(box), std::back_inserter(result));

Throws

If Value copy constructor or copy assignment throws. If predicates copy throws.

O Warning
Only one near est () perdicate may be passed to the query. Passing more of them resultsin compile-time error.

gbegin(Predicates const &)
Returns the query iterator pointing at the begin of the query range.
Description

This method returnsthe iterator which may be used to perform iterative queries. For the information about the predicates which may
be passed to this method see query().

Synopsis

t enpl at e<t ypenane Predi cates>
const _query_iterator gbegi n(Predicates const & predicates)

Modifier(s)
const
Parameter(s)

Type Name Description

Predi cates const & predi cat es Predicates.

Returns
Theiterator pointing at the begin of the query range.

Example

for ( Riree::const_query_iterator it = tree. gbegin(bgi::nearest(pt, 10000))

it '=tree.gend() ; ++it )
{
/1 do sonething with val ue
if ( has_enough_nearest_val ues() )
br eak;
}
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Throws

If predicates copy throws. If allocation throws.

gend()

Returns the query iterator pointing at the end of the query range.

Description

This method returns the iterator which may be used to check if the query has ended.

Synopsis
const_query_iterator gend()
Modifier(s)
const

Returns
Theiterator pointing at the end of the query range.

Example

for ( Riree::const_query_iterator it = tree.gbegin(bgi::nearest(pt, 10000))
it '=tree.gend() ; ++it )
{

/1 do sonething with val ue
i f ( has_enough_nearest_val ues() )
br eak;

Throws

Nothing
size()
Returns the number of stored values.
Synopsis
size_type size()
Modifier(s)

const

Returns
The number of stored val ues.
Throws

Nothing.
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empty()
Query if the container is empty.

Synopsis
bool enpty()
Modifier(s)
const

Returns

trueif the container is empty.

Throws

Nothing.

clear()

Removes all values stored in the container.
Synopsis

voi d clear()

Throws

Nothing.

bounds()

Returns the box able to contain all values stored in the container.
Description

Returns the box able to contain all values stored in the container. If the container is empty the result of geonet ry: : assi gn_i n-
ver se() isreturned.

Synopsis

bounds_t ype bounds()
Modifier(s)

const

Returns
The box able to contain all values stored in the container or an invalid box if there are no values in the container.
Throws

Nothing.
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count(ValueOrindexable const &)
Count Values or Indexables stored in the container.
Description

For indexable_type it returns the number of values which indexables equals the parameter. For value _type it returns the number of
values which equal s the parameter.

Synopsis

t enpl at e<t ypenane Val ueOr | ndexabl e>
si ze_type count(Val ueO | ndexabl e const & vori)

Modifier(s)
const
Parameter(s)
Type Name Description
Val ueOr | ndexabl e const & vori The value or indexable which will be
counted.
Returns

The number of values found.
Throws
Nothing.
parameters()
Returns parameters.
Synopsis
paraneters_type paraneters()
Modifier(s)

const

Returns

The parameters object.
Throws

Nothing.
indexable_get()

Returns function retrieving Indexable from Value.

305

render

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Geometry

Synopsis

i ndexabl e_getter indexable_get()
Modifier(s)

const

Returns
Theindexable getter object.
Throws
Nothing.
value_eq()
Returns function comparing Values.
Synopsis

val ue_equal val ue_eq()
Modifier(s)

const

Returns
Thevalue _equal function.
Throws
Nothing.
get_allocator()
Returns allocator used by the rtree.
Synopsis
al l ocator_type get_allocator()
Modifier(s)

const

Returns
The allocator.
Throws

If allocator copy constructor throws.
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R-tree free functions (boost::geometry::index::)

Functions
Function Description
insert(rtree<...> & Value const &) Insert avalue to the index.
insert(rtree<...> & Iterator, lterator) Insert arange of values to the index.
insert(rtree<...> & Range const &) Insert arange of values to the index.
renove(rtree<...> & Value const &) Remove a value from the container.
renove(rtree<...> & Iterator, Iterator) Remove arange of values from the container.
renove(rtree<...> & Range const &) Remove arange of values from the container.

query(rtree<...> const & Predicates const &  Finds values meeting passed predicates e.g. nearest to some
Qutlter) Point and/or intersecting some Box.

gbegin(rtree<...> const & Predicates const &  Returns the query iterator pointing at the begin of the query

range.
gend(rtree<...> const &) Returnsthe query iterator pointing at the end of the query range.
clear(rtree<...> &) Remove all values from the index.

size(rtree<...> const &) Get the number of values stored in the index.
enpty(rtree<...> const &) Query if there are no values stored in the index.
bounds(rtree<...> const &) Get the box containing all stored values or aninvalid box if the

index has no values.

swap(rtree<...> & rtree<...> &) Exchanges the contents of the container with those of other.

insert(rtree<...> &, Value const &)
Insert avalue to the index.

Description

Itcallsrtree::insert(val ue_type const&).

Synopsis

t enpl at e<t ypenane Val ue,

typename Paraneters,

typenane | ndexabl eCetter,

typenanme Equal To,

typenane Al |l ocat or>
voi d boost::geonetry: :index::insert(rtree< Value, Paraneters, |ndexabl eGetter, Equal To, AllocatO
or > & tree, Value const & v)
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Parameter(s)

Type Name
rtree< Val ue, Paraneters, |ndex- tree
abl eGetter, Equal To, Allocator

> &

Val ue const & v

insert(rtree<...> &, Iterator, Iterator)
Insert arange of values to the index.

Description

Itcalsrtree::insert(lterator, lterator).

Synopsis

t enpl at e<t ypenane Val ue,
typenane Paraneters,
typenane | ndexabl eCetter,
typenanme Equal To,
typenane Al |l ocator,
typenanme |terator>

voi d boost::geonetry: :index::insert(rtree< Val ue,

or > & tree,

Iterator first,

Description

The spatial index.

The value which will be stored in the in-
dex.

Paraneters, |ndexabl eGetter, Equal To, AllocatO

Iterator |ast)

Parameter(s)

Type Name Description

rtree< Value, Paraneters, Index- tree The spatial index.

abl eGetter, Equal To, Allocator

> &

I'terator first The beginning of the range of values.

I terator | ast The end of the range of values.
insert(rtree<...> &, Range const &)
Insert arange of valuesto the index.
Description
Itcallsrtree::insert(Range const&).
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Synopsis

t enpl at e<t ypenane Val ue,

typenane Paraneters,

typenane | ndexabl eCetter,

typenanme Equal To,

typenanme Al |l ocator,

typenanme Range>
voi d boost::geonetry: :index::insert(rtree< Value, Paraneters, |ndexabl eGetter, Equal To, AllocatO
or > & tree, Range const & rng)

Parameter(s)
Type Name Description
rtree< Val ue, Paraneters, Index- tree The spatial index.
abl eGetter, Equal To, Allocator
> &
Range const & rng The range of values.

remove(rtree<...> &, Value const &)
Remove avalue from the container.
Description

Remove a value from the container. In contrast to the st d: : set or std: : map erase() method this function removes only one
value from the container.

Itcallsrtree::renove(val ue_type const&).

Synopsis

t enpl at e<t ypenane Val ue,
typename Paraneters,
typenane | ndexabl eCetter,
typenanme Equal To,
typenane Al |l ocator>
rtree<Val ue, Paraneters, |ndexableCGetter, Equal To, Allocator>::size_type boost::geonetry::inQ
dex: :remove(rtree< Val ue, Paraneters, |ndexableCGetter, Equal To, Allocatl
or > & tree, Value const & v)

Parameter(s)
Type Name Description
rtree< Val ue, Paraneters, Index- tree The spatial index.
abl eGetter, Equal To, Allocator
> &
Val ue const & v The value which will be removed from
the index.
Returns

1if value was removed, O otherwise.
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remove(rtree<...> &, Iterator, Iterator)
Remove arange of values from the container.
Description

Remove arange of values from the container. In contrast to thest d: : set orstd:: map erase() method it doesn't take iterators
pointing to values stored in this container. It removes values equal to these passed as a range. Furthermore this function removes
only one value for each one passed in the range, not all equal values.

Itcalsrtree::remove(lterator, Iterator).

Synopsis

t enpl at e<t ypenane Val ue,

typename Paraneters,

typenane | ndexabl eGetter,

typenane Equal To,

typenane Al l ocator,

typenane I|terator>
rtree<Val ue, Parameters, |ndexableCGetter, Equal To, Allocator>::size_type boost::geonetry::inQO
dex::renmove(rtree< Value, Paraneters, |ndexableGetter, Equal To, Allocator > & tree,

Iterator first,

Iterator |ast)

Parameter(s)

Type Name Description

rtree< Val ue, Paraneters, Index- tree The spatial index.

abl eGetter, Equal To, Allocator

> &

Iterator first The beginning of the range of values.

Iterator | ast The end of the range of values.
Returns

The number of removed values.

remove(rtree<...> &, Range const &)
Remove arange of values from the container.
Description

Remove arange of values from the container. In contrast tothest d: : set orstd: : map erase() method it removes values equal
to these passed as arange. Furthermore this method removes only one value for each one passed in the range, not all equal values.

Itcallsrtree::renmove(Range const&).
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Synopsis

t enpl at e<t ypenane Val ue
typenane Paraneters,
typenane | ndexabl eCetter,
typenanme Equal To
typenanme Al |l ocator,
typenanme Range>
rtree<Val ue, Paraneters, |ndexableGetter, Equal To, Allocator>::size_type boost::geonetry::inQd
dex::remove(rtree< Val ue, Paraneters, |ndexableCGetter, Equal To, Allocatl
or > & tree, Range const & rng)

Parameter(s)

Type Name Description

rtree< Val ue, Paraneters, Index- tree The spatial index.
abl eGetter, Equal To, Allocator
> &

Range const & rng The range of values.

Returns

The number of removed values.

guery(rtree<...> const &, Predicates const &, Outlter)

Finds values meeting passed predicates e.g. nearest to some Point and/or intersecting some Box.
Description

This query function performs spatial and k-nearest neighbor searches. It allows to pass a set of predicates. Values will be returned
only if al predicates are met.

Spatial predicates
Spatial predicates may be generated by one of the functions listed below:

* boost::geonetry::index::contains(),

* boost::geonetry::index::covered_by(),

* boost::geonetry::index::covers(),

* boost::geonetry::index::disjoint(),

* boost::geonetry::index::intersects(),

* boost::geonetry::index::overlaps(),

* boost::geonetry::index::within(),
It is possible to negate spatial predicates:
e | boost::geonetry::index::contains(),

e | boost::geonetry::index::covered_by(),

e | boost::geonetry::index::covers(),
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* | boost::geonetry::index::disjoint(),

e | boost::geonetry::index::intersects(),
e | boost::geonetry::index::overlaps(),

e | boost::geonetry::index::wthin()
Satisfies predicate

Thisis aspecial kind of predicate which allows to pass a user-defined function or function object which checks if Value should be
returned by the query. It's generated by:

* boost::geonetry::index::satisfies().
Nearest predicate

If the nearest predicate is passed a k-nearest neighbor search will be performed. This query will result in returning k values to the
output iterator. Only one nearest predicate may be passed to the query. It may be generated by:

* boost::geonetry::index::nearest().
Connecting predicates
Predicates may be passed together connected with oper at or &&() .

Synopsis

t enpl at e<t ypenane Val ue,

typenanme Paraneters,

typenane | ndexabl eCetter,

typenanme Equal To,

typenanme Al |l ocator,

typenane Predicates,

typename Qutlter>
rtree<Val ue, Paraneters, |ndexableGetter, Equal To, Allocator>::size_type boost::geonetry::inQ
dex::query(rtree< Value, Paraneters, |ndexableGetter, Equal To, Allocator > const & tree,

O
Predi cates const & predicates,
O
Qutlter out _it)
Parameter(s)
Type Name Description
rtree< Val ue, Paraneters, |Index- tree Thertree.
abl eGetter, Equal To, Allocator
> const &
Predi cates const & predi cat es Predicates.
Qutlter out it The output iterator, e.g. generated by
std::back_inserter().
Returns

The number of values found.
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Example

/1 return elenments intersecting box

bgi : :query(tree, bgi::intersects(box), std::back_inserter(result));

/1 return elenments intersecting poly but not wthin box

bgi :: query(tree, bgi::intersects(poly) && !bgi::w thin(box), std::back_inserter(result));
/'l return el ements overl appi ng box and neeting ny_fun val ue predicate

bgi : : query(tree, bgi::overlaps(box) && bgi::satisfies(ny_fun), std::back_inserter(result));
/1l return 5 elenents nearest to pt and elenents are intersecting box

bgi :: query(tree, bgi::nearest(pt, 5) && bgi::intersects(box), std::back_inserter(result));

Throws

If Value copy constructor or copy assignment throws.

O Warning
Only one near est () perdicate may be passed to the query. Passing more of them resultsin compile-time error.

gbegin(rtree<...> const &, Predicates const &)
Returns the query iterator pointing at the begin of the query range.
Description

This method returnsthe iterator which may be used to perform iterative queries. For the information about the predicates which may
be passed to this method see query().

Synopsis

t enpl at e<t ypenane Val ue,
typename Paraneters,
typenane | ndexabl eCetter,
typenanme Equal To,
typenane Al |l ocator,
typenanme Predi cates>
rtree<Val ue, Paranmeters, |ndexabl eGetter, Equal To, Allocator>::const_query_iterator boost::geol
nmetry::index::qgbegin(rtree< Value, Paraneters, |ndexableGetter, Equal To, Allocat0O
or > const & tree, Predicates const & predicates)

Parameter(s)

Type Name Description
rtree< Value, Paraneters, |Index- tree Thertree.
abl eGetter, Equal To, Allocator

> const &

Predi cates const & predi cat es Predicates.

Returns

Theiterator pointing at the begin of the query range.
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Example

for ( Rtree::const_query_iterator it = qbegin(tree, bgi::nearest(pt, 10000))

it '= qgend(tree) ; ++it )
{
/1 do sonmething with val ue
i f ( has_enough_nearest_val ues() )
br eak;
}
Throws

If predicates copy throws. If allocation throws.
gend(rtree<...> const &)

Returns the query iterator pointing at the end of the query range.
Description

This method returns the iterator which may be used to check if the query has ended.

Synopsis

t enpl at e<t ypenane Val ue,

typename Paraneters,

typenane | ndexabl eGetter,

typenane Equal To,

typenane Al l ocator>
rtree<Val ue, Parameters, |ndexableGetter, Equal To, Allocator>::const_query_iterator boost::geol
netry::index::qgend(rtree< Value, Paraneters, |ndexableGetter, Equal To, Allocator > const & tree)

Returns
Theiterator pointing at the end of the query range.

Example

for ( Riree::const_query_iterator it = gbegin(tree, bgi::nearest(pt, 10000))
it '= qgend(tree) ; ++it )
{

/1 do sonething with val ue

i f ( has_enough_nearest_val ues() )
br eak;

Throws

Nothing

clear(rtree<...> &)

Remove all values from the index.
Description

Itcallsrtree::clear().
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Synopsis

t enpl at e<t ypenane Val ue,
typename Paraneters,
typenane | ndexabl eCetter,
typenanme Equal To,
typenane Al |l ocator>

voi d boost::geonetry: :index::clear(rtree< Value, Paraneters,

or > & tree)
Parameter(s)

Type Name
rtree< Val ue, Paraneters, |Index- tree

abl eGetter, Equal To, Allocator
> &

Size(rtree<...>const &)

Get the number of values stored in the index.
Description

Itcalsrtree::size().

Synopsis

t enpl at e<t ypenane Val ue,
typename Paraneters,
typenane | ndexabl eCetter,
typenanme Equal To,
typenane Al |l ocat or>

size_t boost::geonetry::index::size(rtree< Value, Paraneters,

or > const & tree)
Parameter(s)

Type Name
rtree< Value, Paraneters, |Index- tree

abl eGetter, Equal To, Allocator
> const &

Returns

The number of values stored in the index.
empty(rtree<...> const &)

Query if there are no values stored in the index.
Description

Itcalsrtree::enpty().

| ndexabl eGetter,

Description

The spatial index.

| ndexabl eGet ter,

Description

The spatial index.

Equal To, AllocatO

Equal To, All ocatO
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Synopsis

t enpl at e<t ypenane Val ue,

typename Paraneters,

typenane | ndexabl eCetter,

typenanme Equal To,

typenane Al |l ocator>
bool boost::geonmetry::index::enpty(rtree< Val ue,
or > const & tree)

Parameter(s)

Type Name

| ndex-
Al | ocat or

rtree< Val ue, Paraneters,
abl eGetter, Equal To,
> const &

tree

Returns

trueif there are no values in the index.

bounds(rtree<...> const &)

Get the box containing all stored values or an invalid box if the index has no values.

Description
Itcalsrtree::envel ope().

Synopsis

t enpl at e<t ypenane Val ue,
typename Paraneters,
typenane | ndexabl eGetter,
typenane Equal To,
typenane Al l ocator>
rtree<Val ue, Paraneters, |ndexabl eGetter,
dex: : bounds(rtree< Val ue, Paraneters, |ndexableCetter,

Parameter(s)

Type Name
rtree< Val ue, Paraneters,
abl eGetter, Equal To,
> const &

| ndex-
Al | ocat or

tree

Returns
The box containing al stored values or an invalid box.
swap(rtree<...> &, rtree<...> &)

Exchanges the contents of the container with those of other.

Par anet ers,

I ndexabl eGetter, Equal To, Allocat0

Description

The spatial index.

Equal To, All ocator>::bounds_type boost::geonetry::inl
Equal To, Allocator > const & tree)

Description

The spatial index.
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Description
Itcallsrtree::swap().

Synopsis

t enpl at e<t ypenane Val ue,
typename Paraneters,

typenane | ndexabl eGetter,

typename Equal To,
typenane Al |l ocator>

voi d boost::geonetry::index::swap(rtree< Val ue,

Paramet ers, | ndexabl eGetter, Equal To, AllocatO

or > &1, rtree< Value, Paraneters, |ndexabl eGetter, Equal To, Allocator > & r)
Parameter(s)

Type Name Description
rtree< Val ue, Paraneters, |ndex- | The first rtree.
abl eGetter, Equal To, Allocator

> &

rtree< Val ue, Paraneters, Index- r The second rtree.
abl eGetter, Equal To, Allocator

> &

R-tree parameters (boost.:geometry::index::)
boost::geometry::index::linear

Linear r-tree creation algorithm parameters.

Header

#i ncl ude <boost/geonetry/index/ paraneters. hpp>

Synopsis
tenpl at e<si ze_t MaxEl ements, size_t MnElements = detail::default_mnin_el ements_s<MaxEl el
ment s>: : val ue>
struct |inear
{
/1
b
Template parameter(s)
Parameter Description
size_t MaxEl ements Maximum number of elementsin nodes.

size_t M nEl enents

boost::geometry::index::quadratic

Quadratic r-tree creation algorithm parameters.
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Header
#i ncl ude <boost/geonetry/index/ paraneters. hpp>

Synopsis

tenpl at e<si ze_t MaxEl ements, size_t MnElements = detail::default_mnin_el ements_s<MaxEl el
ment s>: : val ue>
struct quadratic

{
/1

}

Template parameter(s)

Parameter Description
si ze_t MNaxEl enent s Maximum number of elementsin nodes.
size_t MnEl enments Minimum number of elementsin nodes. Default: 0.3* Max.

boost::geometry::index::rstar
R*-tree creation a gorithm parameters.
Header

#i ncl ude <boost/geonetry/index/ paraneters. hpp>

Synopsis
tenpl at e<si ze_t MaxEl enents,
size_t MnElenents = detail::default_m n_el enents_s<MaxEl enent s>: : val ue,
size_t ReinsertedEl enents = detail::default_rstar_reinserted_el ements_s<MaxEl e]

nent s>: : val ue,
size_t Overl apCost Threshold = 32>
struct rstar
{
I

I
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Template parameter(s)

Parameter
size_t MaxEl enments
size_t M nEl enents

size t ReinsertedEl enents

size_t Overl apCost Threshol d

Description
Maximum number of elementsin nodes.
Minimum number of elementsin nodes. Default: 0.3* Max.

The number of elements reinserted by forced reinsertions al-
gorithm. If O forced reinsertions are disabled. Maximum value
isMax+1-Min. Greater values are truncated. Default: 0.3* Max.

The number of most suitable leafs taken into account while
choosing the leaf node to which currently inserted value will be
added. If value is in range (0, MaxElements) - the algorithm
calculates nearly minimum overlap cost, otherwise al leafs are
analyzed and true minimum overlap cost is calculated. Default:

32.

boost::geometry::index::dynamic_linear
Linear r-tree creation algorithm parameters - run-time version.
Header
#i ncl ude <boost/geonetry/index/ paraneters. hpp>
Synopsis

cl ass dynami c_| i near

{

/1

b
Constructor(s) and destructor

Function Description

dynami c_linear(size_t) The constructor.
dynamic_linear(size_t)
The constructor.
Synopsis

dynami c_linear(size_t max_elements, size_ t min_elenments = detail::default_nin_elenents_d())
Parameter(s)

Type Name Description

size t max_el enent s Maximum number of elementsin nodes.

size_t mi n_el enent s Minimum number of elements in nodes.

Default: 0.3*Max.
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boost::geometry::index::dynamic_quadratic
Quadratic r-tree creation algorithm parameters - run-time version.
Header

#i ncl ude <boost/geonetry/index/ paraneters. hpp>

Synopsis

cl ass dynam c_quadratic

{
/1

¥
Constructor(s) and destructor

Function Description

dynami c_quadratic(size_t) The constructor.

dynamic_quadratic(size_t)

The constructor.
Synopsis
dynam c_quadratic(size_t nmax_elenments, size_t mn_elements = detail::default_mn_elenents_d())
Parameter(s)
Type Name Description
size t max_el enent s Maximum number of elementsin nodes.
size_t mi n_el enent s Minimum number of elements in nodes.

boost::geometry::index::dynamic_rstar
R*-tree creation agorithm parameters - run-time version.
Header

#i ncl ude <boost/geonetry/index/ paraneters. hpp>

Synopsis

cl ass dynanic_rstar

{
/1

b

Default: 0.3* Max.
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Constructor(s) and destructor

Function Description

dynami c_rstar(size_t) The constructor.

dynamic_rstar(size_t)
The constructor.

Synopsis

dynami c_rstar(size_t max_el enents,
size_t min_elements = detail::default_mn_elements_d(),
size_t reinserted_elenments = detail::default_rstar_reinserted_el enents_d(),
size_t overlap_cost_threshold = 32)

Parameter(s)

Type Name Description

size_t max_el enent s Maximum number of elementsin nodes.

size_t mi n_el enent s Minimum number of elements in nodes.
Default: 0.3*Max.

size_t reinserted_el enents The number of elements reinserted by
forced reinsertions algorithm. If O forced
reinsertionsare disabled. Maximum value
is Max-Min+1. Greater values are trun-
cated. Default: 0.3*Max.

size t overl ap_cost _threshol d The number of most suitable leafs taken

into account while choosing the leaf node
to which currently inserted value will be
added. If value is in range (0, MaxEle-
ments) - the algorithm calculates nearly
minimum overlap cost, otherwise all leafs
are analyzed and true minimum overlap
cost is calculated. Default: 32.

Observers (boost::geometry::index::)

boost::geometry::index::indexable
The function object extracting Indexable from Value.
Description

It translates Value object to Indexable object. By default, it can handle Values which are Indexables, std::pair<indexable, T2>,
boost::tuple<Indexable, ...> and std::tuple<indexable, ...> if STD tuples and variadic templates are supported.

Header

#i ncl ude <boost/geonetry/index/i ndexabl e. hpp>
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Synopsis

t enpl at e<t ypenane Val ue>
struct indexable
public boost::geonetry::index::detail::indexabl e< Value >
{
I

I

Template parameter(s)

Parameter Description
Val ue The Value type which may be translated directly to the Index-
able.
Typedef(s)
Type Description
result_type Thetype of result returned by function object. It should be const

Indexable reference.

Member(s)
Modifier Function Description
const operator () (Val ue const &) Returnindexable extracted from the value.

operator()(Value const &)
Return indexable extracted from the value.

Synopsis

result _type operator()(Value const & v)
Modifier(s)

const
Parameter(s)

Type Name Description
Val ue const & v The vaue.
Returns

The indexable.

boost::geometry::index::equal_to

The function object comparing Values.
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Description

The default version handles Values which are Indexables, std::pair<T1, T2>, boost::tuple<...> and std::tuple<...> if STD tuples and
variadic templates are supported. All members are compared from left to right, Geometries using boost::geometry::equal s() function,
other types using operator==.

Header
#i ncl ude <boost/geonetry/index/equal _to. hpp>

Synopsis

t enpl at e<t ypenane Val ue>
struct equal _to
public boost::geonetry::index::detail::equal_to< Value >

{
I

I

Template parameter(s)

Par ameter Description

Val ue Thetype of objectswhich are compared by thisfunction object.
Typedef(s)

Type Description

result_type The type of result returned by function object.
Member(s)

Modifier Function Description

const operator()(Val ue const & Value CompareValues.

const &)

operator()(Value const &, Value const &)
Compare Values.

Synopsis
bool operator()(Value const & |, Value const & r)
Modifier(s)

const
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Parameter(s)

Type Name Description
Val ue const & [ First value.
Val ue const & r Second value.
Returns

trueif Values are equal.

Inserters (boost::geometry::index::)

Functions
Function Description
i nserter(Container &) Insert iterator generator.

inserter(Container &)
Insert iterator generator.
Description

Returnsinsert iterator capable to insert values to the container (spatial index) which has member function insert(value_type const&)
defined.

Synopsis

t enpl at e<t ypenane Cont ai ner >
i nsert_iterator<Container> boost::geonmetry::index::inserter(Container & c)

Parameter(s)
Type Name Description
Cont ai ner & c The reference to the container (spatial in-
dex) to which values will be inserted.
Returns

Theinsert iterator inserting values to the container.

Adaptors (boost::geometry::index::adaptors::)

Functions
Function Description
queri ed(Predi cates const &) The query index adaptor generator.
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gueried(Predicates const &)
The query index adaptor generator.

Synopsis

t enpl at e<t ypenane Predi cates>

detail :: query<Predi cat es> boost::geonetry: :index::adaptors::queried(Predicates const & pred)
Parameter(s)

Type Name Description

Predi cates const & pred Predicates.

Predicates (boost::geometry::index::)

Functions
Function Description
cont ai ns(Geometry const &) Generate cont ai ns() predicate.
covered_by(Geonetry const &) Generate cover ed_by() predicate.
covers(Geonetry const &) Generate cover s() predicate.
di sj oi nt (Geometry const &) Generate di sj oi nt () predicate.
i ntersects(Geonetry const &) Generatei nt er sect s() predicate.
over | aps(Geonetry const &) Generateover | aps() predicate.
Wit hi n(Geonetry const &) Generatewi t hi n() predicate.
sati sfies(UnaryPredicate const &) Generate satisfies() predicate.
near est (Geonetry const &, unsigned) Generate nearest() predicate.

contains(Geometry const &)
Generate cont ai ns() predicate.
Description

Generate a predicate defining Value and Geometry relationship. Vaue will be returned by the query if bg: : wi t hi n( Geonet ry,
I ndexabl e) returnstrue.

Synopsis

t enpl at e<t ypenane Geonetry>
detail ::spatial _predicate<CGeonetry, detail::contains_tag, false> boost::geonetry::index::conld
tai ns(Geonetry const & @)
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Template parameter(s)

Parameter Description

CGeonetry The Geometry type.
Parameter(s)

Type Name Description

CGeonetry const & g The Geometry object.
Example

bgi : : query(spatial _i ndex, bgi::contains(box), std::back_ inserter(result));
covered_by(Geometry const &)
Generate cover ed_by() predicate.

Description

Generate apredicate defining Va ue and Geometry rel ationship. Value will be returned by thequery if bg: : cover ed_by( | ndexabl e,
Geonet ry) returnstrue.

Synopsis

t enpl at e<t ypename Geonetry>
detail ::spatial _predicate<CGeonetry, detail::covered_by_tag, false> boost::geonetry::inQ
dex: : covered_by(Geonetry const & @)

Template parameter(s)

Parameter Description

Geonetry The Geometry type.
Parameter(s)

Type Name Description

CGeonetry const & g The Geometry object.
Example
bgi : : query(spatial _i ndex, bgi::covered_by(box), std::back_inserter(result));

covers(Geometry const &)

Generate cover s() predicate.
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Description

Generate apredi cate defining Val ue and Geometry relationship. Valuewill bereturned by thequery if bg: : cover ed_by( Geonet ry,
I ndexabl e) returnstrue.

Synopsis

t enpl at e<t ypenane Geonetry>
detail ::spatial_predicate<CGeonetry, detail::covers_tag, fal se> boost::geonetry::index::covers(Geol
netry const & Q)

Template parameter(s)

Parameter Description

Geonetry The Geometry type.
Parameter(s)

Type Name Description

Geonetry const & g The Geometry object.
Example

bgi : : query(spatial _i ndex, bgi::covers(box), std::back_inserter(result));

disjoint(Geometry const &)
Generate di sj oi nt () predicate.
Description

Generate a predicate defining VValue and Geometry rel ationship. Valuewill bereturned by thequery if bg: : di sj oi nt (I ndexabl e,
Geonet ry) returnstrue.

Synopsis

t enpl at e<t ypenanme Geonetry>
detail ::spatial _predicate<CGeonetry, detail::disjoint_tag, false> boost::geonetry::index::dislO
joint(Geonmetry const & g)

Template parameter(s)

Parameter Description
CGeonetry The Geometry type.
Parameter(s)
Type Name Description
CGeonetry const & g The Geometry object.
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Example
bgi : : query(spatial _i ndex, bgi::disjoint(box), std::back_inserter(result));

intersects(Geometry const &)
Generatei nt er sect s() predicate.
Description

Generate apredicate defining Va ue and Geometry relationship. Value will be returned by thequery if bg: : i nt er sect s( I ndexabl e,
Geonet ry) returnstrue.

Synopsis

t enpl at e<t ypenane Geonetry>
detail ::spatial _predicate<Geonetry, detail::intersects_tag, false> boost::geonetry::index::inter
sects(Geonetry const & Q)

Template parameter(s)

Parameter Description

Geonetry The Geometry type.
Parameter(s)

Type Name Description

Geonetry const & g The Geometry object.
Example

bgi : : query(spatial _i ndex, bgi::intersects(box), std::back_inserter(result));

bgi : : query(spatial _index, bgi::intersects(ring), std::back_inserter(result));

bgi : : query(spatial _i ndex, bgi::intersects(polygon), std::back_inserter(result));

overlaps(Geometry const &)
Generateover | aps() predicate.
Description

Generate a predicate defining VValue and Geometry rel ationship. Valuewill bereturned by thequery if bg: : over | aps(| ndexabl e,
Geonet ry) returnstrue.

Synopsis

t enpl at e<t ypenane Geonetry>
detail ::spatial _predicate<CGeonetry, detail::overlaps_tag, false> boost::geonetry::index::overQ
| aps(CGeometry const & Q)
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Template parameter(s)

Parameter Description

CGeonetry The Geometry type.
Parameter(s)

Type Name Description

CGeonetry const & g The Geometry object.
Example
bgi : : query(spatial _i ndex, bgi::overlaps(box), std::back_inserter(result));

within(Geometry const &)
Generatewi t hi n() predicate.
Description

Generate a predicate defining Value and Geometry relationship. Value will be returned by the query if bg: : wi t hi n( I ndexabl e,
Geonet ry) returnstrue.

Synopsis

t enpl at e<t ypename Geonetry>
detail ::spatial _predicate<CGeonetry, detail::within_tag, false> boost::geormetry::index::within(GeolO
nmetry const & g)

Template parameter(s)

Parameter Description

Geonetry The Geometry type.
Parameter(s)

Type Name Description

CGeonetry const & g The Geometry object.
Example
bgi : : query(spatial _i ndex, bgi::within(box), std::back_inserter(result));

satisfies(UnaryPredicate const &)
Generate satisfies() predicate.
Description

A wrapper around user-defined UnaryPredicate checking if Value should be returned by spatial query.
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Synopsis

t enpl at e<t ypenane UnaryPredi cat e>
detail ::satisfies<UnaryPredicate, false> boost::geonetry::index::satisfies(UnaryPredicO
ate const & pred)

Template parameter(s)

Parameter Description
Unar yPr edi cat e A type of unary predicate function or function object.
Parameter(s)
Type Name Description
Unar yPredi cate const & pred The unary predicate function or function
object.
Example

bool is_red(Value const& v) { return v.is_red(); }

struct is_red o {
tenpl ate <typenane Val ue> bool operator()(Value const& v) { return v.is_red(); }

}
/1

rt.query(index::intersects(box) && index::satisfies(is_red),
std:: back_inserter(result));

rt.query(index::intersects(box) && index::satisfies(is_red_o()),
std:: back_inserter(result));

#i f ndef BOOST_NO_CXX11_LANMBDAS
rt.query(index::intersects(box) && index::satisfies([](Value const& v) { return v.is_red(); }),

std:: back_inserter(result));
#endi f

nearest(Geometry const &, unsigned)
Generate nearest() predicate.
Description

When nearest predicate is passed to the query, k-nearest neighbour search will be performed. near est () predicatetakesaGeonet ry
from which distances to Vval ues are calculated and the maximum number of Val ues that should be returned. Internally
boost::geometry::comparable_distance() is used to perform the calculation.

Synopsis
t enpl at e<t ypenane Ceonetry>
detail:: nearest<Geonetry> boost::geonetry::index::nearest(Geonetry const & geonetry, unsigned k)
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Parameter(s)

Type

Ceonetry const &

unsi gned

Example

bgi : : query(spatial _i ndex
bgi : : query(spati al _i ndex
bgi : : query(spatial _i ndex

Name

geonetry

Description

The geometry from which distance is
calculated.

The maximum number of valuesto return.

bgi : : nearest(pt, 5), std::back_inserter(result));
bgi::nearest(pt, 5) && bgi::intersects(box), std::back_inserter(result));
bgi : : nearest (box, 5), std::back_inserter(result));

O Warning
Only one near est () predicate may be used in a query.

Strategies

strategy::distance::pythagoras

Strategy to calculate the distance between two points.

Synopsis

t enpl at e<t ypenane Cal cul ati onType>
cl ass strategy::distance:: pyt hagoras

{
/1

s
Template parameter(s)

Parameter

typename CalculationType

Member Function(s)

Function

tenpl at e<t ypelO

name Pl, typel

name P2>

cal cul a0
tiontype<PL P2 > :type gl
dy(PLoost &pl, R oast &@)

Default

void

Description Parameters

Description

numeric type for calculation (e.g. high
precision); if void then it is extracted
automatically from the coordinate type
and (if necessary) promoted to floating
point

Returns

appliesthedistancecalculation P1 const &: pl: first point the calculated distance (includ-

using pythagoras

ing taking the sgquare root)

P2 const &: p2: second point
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Header

#i ncl ude <boost/geonetry/strategies/cartesian/di stance_pyt hagoras. hpp>

Notes

S Note
Can be used for points with two, three or more dimensions

See also

distance (with strategy)

strategy::distance::pythagoras_box_box

Strategy to cal culate the distance between two boxes.

Synopsis

t enpl at e<t ypenane Cal cul ati onType>
cl ass strategy::distance:: pythagoras_box_box

{
}

/1

Template parameter(s)

Parameter

typename CalculationType

Member Function(s)

Function

tenpl at e<t ypelO

name Box1l, typel
name Box2>

cal cul aO

tintype<BXL, B2 > :type gl
Py BXad &nd BRod &)

Header

Default

void

Description

appliesthedistance caculation
using pythagoras_box_box

Description

numeric type for calculation (e.g. high
precision); if void then it is extracted
automatically from the coordinate type
and (if necessary) promoted to floating
point

Parameters Returns

Box1 const & : box1: first box  the calculated distance (includ-
ing taking the sguare root)

Box2 const &: box2: second

box

#i ncl ude <boost/geonetry/strategies/cartesian/di stance_pyt hagoras_box_box. hpp>
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Notes

S Note
Can be used for boxes with two, three or more dimensions

See also

distance (with strategy)

strategy::distance::pythagoras_point_box
Strategy to cal cul ate the distance between a point and a box.

Synopsis

t enpl at e<t ypenane Cal cul ati onType>
cl ass strategy::distance:: pyt hagoras_poi nt _box

{
I

I

Template parameter(s)

Parameter Default

typename CalculationType void

Member Function(s)

Function Description Parameters

tenpl at e<t ypelO

nane Point, typeld
nane Box>

cal cul aOl

tintye<Rint, Bx>:typegd]
pyRrt cd &mn, Bxod &Y

using pythagoras

Header

Description

numeric type for calculation (e.g. high
precision); if void then it is extracted
automatically from the coordinate type
and (if necessary) promoted to floating
point

Returns

appliesthedistancecalculation  Point const & : point: point the calculated distance (includ-

ing taking the sgquare root)

Box const & : box: box

#i ncl ude <boost/geonetry/ strategi es/ cartesi an/ di stance_pyt hagor as_poi nt _box. hpp>

Notes

S Note
Can be used for points and boxes with two, three or more dimensions
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See also

distance (with strategy)

strategy::distance::haversine

Distance calculation for spherical coordinates on a perfect sphere using haversine.

Synopsis

t enpl at e<t ypenane Radi usType, typenane Cal cul ati onType>
cl ass strategy::distance:: haversine

{
I

I

Template parameter(s)

Parameter Default
typename RadiusType
typename CalculationType void
Constructor(s)
Function Description
Constructor.

haver si ne( Rall
di usType const & radi O
us = 1.0)

Member Function(s)

Function Description Parameters

tenpl at e<t ypelO

nane Pointl, typeld
nane Poi nt 2>

cal cul aOdl

tintye<Rinl Rin2=:tyegl]
pyRrnlod &d Rirt2cd &2

point

Radi usType radi us() access to radius value

Header

Description
numeric type for radius (of sphere, earth)

numeric type for calculation (e.g. high
precision); if void then it is extracted
automatically from the coordinate type
and (if necessary) promoted to floating
point

Parameters
RadiusType const &: radius. radius of

the sphere, defaults to 1.0 for the unit
sphere

Returns

appliesthedistancecaculation Pointl const &: pl.: firstpoint  the calculated distance (includ-

ing multiplying with radius)

Point2 const &: p2: second

theradius

#i ncl ude <boost/geonetry/strategi es/ spherical/di stance_haver si ne. hpp>
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See also

distance (with strategy)

strategy::distance::projected_point

Strategy for distance point to segment.

Description

Calculates distance using projected-point method, and (optionally) Pythagoras

Synopsis

tenpl at e<t ypenane Cal cul ati onType, typenane Strategy>
cl ass strategy: :distance:: projected_point

{
11

b
Template parameter(s)

Parameter Default Description

typename CalculationType void numeric type for calculation (e.g. high
precision); if void then it is extracted
automatically from the coordinate type
and (if necessary) promoted to floating

point
typename Strategy pythagoras<Cal culationType> underlying point-point distance strategy
Member Function(s)
Function Description Parameters Returns

t enpl at e<t ypel Point const &: p:

nane Point, typeld
nane Poi nt Of Segnent >
cal cul aOd

tion_type< Point, Poind
t OF SegO

ment >::type apU
ply(Point const &p, Foind
t OF SegO

ment const & pl, PoinO
t OF SegO

ment const & p2)

PointOfSegment const & : pl.:

PointOfSegment const & : p2:

Header
#i ncl ude <boost/geonetry/strategi es/ cartesi an/ di stance_pr oj ect ed_poi nt. hpp>
See also

distance (with strategy)
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strategy::distance::cross_track

Strategy functor for distance point to segment calculation.

Description

Class which calculates the distance of a point to a segment, for points on a sphere or globe

Synopsis

tenpl at e<t ypenane Cal cul ati onType, typenane Strategy>
class strategy::distance::cross_track

{
/1l
I

Template parameter(s)

Parameter

typename CalculationType

typename Strategy

Constructor(s)
Function

cross_track()

cross_track(typeld
nane Strategy::radi O
us_type const & r)

cross_track(Strategy const & s)

Default

void

haversine<double, CalculationType>

Description

Description

numeric type for calculation (e.g. high
precision); if void then it is extracted
automatically from the coordinate type
and (if necessary) promoted to floating
point

underlying point-point distance strategy,
defaults to haversine

Parameters

typename Strategy::radius_type const
&:r:

Strategy const &: s
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Member Function(s)

Function Description Parameters Returns

tenpl at e<t ypel Point const &: p:

nane Point, typel

name Poi nt Cf Segnent > PointOfSegment const &:

regd spl:

turn_type< Point, Poin{ .

t OF Segl] PointOfSegment const &:
ment >::type apO sp2:

ply(Point const &p, Foind

t OF SegO

nment const & spl, Poin

t OF SegO

ment const & sp2)

Strategy::radi O
us_type radius()

Header
#i ncl ude <boost/geonetry/ strategi es/ spherical/di stance_cross_track. hpp>
See also

distance (with strategy)

strategy::area::surveyor

Areacalculation for cartesian points.

Description

Calculates area using the Surveyor's formula, awell-known triangul ation algorithm

Synopsis

t enpl at e<t ypenane Poi nt Of Segnent, typenane Cal cul ati onType>
cl ass strategy::area::surveyor

{
11

}

Template parameter(s)

Parameter Default Description
typename PointOf Segment segment point type
typename CalculationType void numeric type for calculation (e.g. high

precision); if void then it is extracted
automatically from the coordinate type
and (if necessary) promoted to floating
point
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Member Function(s)

Function Description Parameters Returns

voi d appl y(Poi nt Of O PointOf Segment const & : pl:

Segld

ment const & pl, PoinO
t OF SegO

ment const & p2, sunil
mation & state)

PointOfSegment const & : p2:

summation & : state:

summation const & : state:
return_type resQ

ul t (summaOd
tion const & state)

Header
#i ncl ude <boost/geonetry/ strategi es/cartesian/area_surveyor. hpp>
See also

area (with strategy)
strategy::area::huiller

Areacalculation by spherical excess/ Huiller's formula.

Synopsis

t enpl at e<t ypenane Poi nt O Segnent, typenane Cal cul ati onType>
class strategy::area::huiller

{
/1

b

Template parameter(s)

Parameter Default Description
typename PointOf Segment point type of segments of rings/polygons
typename CalculationType void numeric type for calculation (e.g. high

precision); if void then it is extracted
automatically from the coordinate type
and (if necessary) promoted to floating
point

Constructor(s)

Function Description Parameters

hui Il er (cal cul ati on_type raQd calculation_type: radius:

dius = 1.0)
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Member Function(s)

Function Description Parameters Returns

voi d appl y(Poi nt Of O PointOf Segment const & : pl:

SegQ

ment const & pl, PoinO
t OF SegO

ment const & p2, ex[
cess_sum & state)

PointOfSegment const & : p2:

excess sum & : state:

excess sum const & : state:
return_type resQ -

ul t (exOd
cess_sumconst & state)

Header
#i ncl ude <boost/geonetry/ strategies/spherical/area_huiller.hpp>
Example

Calculate the area of a polygon

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geomnetry/ geonetries/ poi nt_xy. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ pol ygon. hpp>

nanespace bg = boost::geonetry; ©

int main()

{
/'l Calculate the area of a cartesian pol ygon
bg: : nodel : : pol ygon<bg: : nodel : : d2: : poi nt _xy<doubl e> > pol y;
bg: : read_wkt ("POLYGON( (0 0,0 7,4 2,2 0,0 0))", poly);
doubl e area = bg::area(poly);
std::cout << "Area: " << area << std::endl;

/1 Calculate the area of a spherical polygon (for latitude: 0 at equator)

bg: : nodel : : pol ygon<bg: : nodel : : point<fl oat, 2, bg::cs::spherical _equatorial <bg::

gree> > > sph_poly;
bg: : read_wkt ("POLYGON( (0 0,0 45,45 0,0 0))", sph_poly);
area = bg::area(sph_poly);
std::cout << "Area: " << area << std::endl;

return O;

© Convenient namespace alias

Output:

Area: 16
Area: 0.339837

del
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Geometry

See also

area (with strategy)

strategy::buffer::join_round
Let the buffer create rounded corners.
Description

This strategy can be used as JoinStrategy for the buffer algorithm. It creates arounded corners around each convex vertex. It can be
applied for (multi)linestrings and (multi)polygons. This strategy is only applicable for Cartesian coordinate systems.

Synopsis

class strategy::buffer::join_round

{
/1
b
Constructor(s)
Function Description Parameters
. L . o Constructs the strategy. std::size t: points_per_circle: points
janrardsd szt prtspr drde=9) which would be used for afull circle
Header

#i ncl ude <boost/geonetry/strategi es/cartesian/ buffer_joi n_round. hpp>
Example

Shows how the join_round strategy can be used as a JoinStrategy to create rounded corners
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Geometry

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ geonetries. hpp>

int main()

{

typedef boost::geonetry::nodel::d2:: poi nt_xy<doubl e> point;
typedef boost::geonetry:: nodel :: pol ygon<poi nt > pol ygon

/1 Declare the join_round strategy with 72 points for a full circle
boost:: geonetry::strategy::buffer::join_round join_strategy(72);

/1 Declare other strategies

boost:: geonetry::strategy::buffer::distance_symmetric<doubl e> distance_strategy(1.0);

boost:: geonetry::strategy::buffer::end_flat end_strategy;
boost:: geonetry::strategy::buffer::side_straight side_strategy;
boost: : geonetry: :strategy::buffer::point_circle point_strategy;

/1l Declare/fill a nulti polygon
boost: : geonetry:: nodel :: nulti_pol ygon<pol ygon> np;

boost: : geonetry: :read_wkt ("MJLTI POLYGON(((5 5,7 8,9 5,55)),((8 7,8 10,11 10,11 7,8 7)))"

/1l Create the buffered geonetry with rounded corners
boost: : geonetry: : nodel :: nul ti _pol ygon<pol ygon> resul t;
boost: : geonetry::buffer(np, result,
di stance_strategy, side_strategy,
join_strategy, end_strategy, point_strategy);

return O

Output

) ;
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Geometry

See also

* buffer (with strategies)

e join_miter
strategy::buffer::join_miter
L et the buffer create sharp corners.

Description

This strategy can be used as JoinStrategy for the buffer algorithm. It creates a sharp corners around each convex vertex. It can be
applied for (multi)linestrings and (multi)polygons. If corners are sharp by themsel ves, the miters might become very long. Therefore
thereis alimit (miter_limit), in terms of the used distance, which limits their length. The miter is not changed to a bevel form (as
done in some other software), it is just adapted to the specified miter_limit but keepsits miter form. This strategy isonly applicable
for Cartesian coordinate systems.

Synopsis

class strategy::buffer::join_mter

{
/1l
s
Constructor(s)
Function Description Parameters
joi n_nmiter(double miter |inf Constructs the strategy. double: miter_limit: The miter limit, to
it = 5.0) - avoid excessively long miters around
sharp corners
Header

#i ncl ude <boost/geonetry/strategies/cartesian/buffer_join_miter.hpp>
Example

Shows how the join_miter strategy can be used as a JoinStrategy to create sharp corners
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Geometry

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ geonetries. hpp>

int nmain()

{
typedef boost::geonetry::nodel::d2:: poi nt_xy<doubl e> point;
typedef boost::geonetry:: nodel :: pol ygon<poi nt > pol ygon

/1 Declare the join_mter strategy
boost::geonetry: :strategy::buffer::join_mter join_strategy;

/1 Declare other strategies

boost:: geonetry::strategy::buffer::distance_symetric<doubl e> di stance_strategy(0.5);
boost:: geonetry::strategy::buffer::end_flat end_strategy;

boost:: geonetry::strategy::buffer::side_straight side_strategy;

boost: : geonetry: :strategy::buffer::point_circle point_strategy;

/1l Declare/fill a nulti polygon
boost: : geonetry:: nodel :: nulti_pol ygon<pol ygon> np;
boost: : geonetry: :read_wkt ("MJILTI POLYGON(((5 5,7 8,9 5,55)),((8 7,8 10,11 10,11 7,8 7)))", mp);

/1 Create the buffered geonetry with sharp corners
boost: : geonetry: : nodel :: nul ti _pol ygon<pol ygon> resul t;
boost: : geonetry::buffer(np, result,
di stance_strategy, side_strategy,
join_strategy, end_strategy, point_strategy);

return O

Output

HHM\%\\;\
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Geometry

See also

* buffer (with strategies)

 join_round
strategy::buffer::end_round
Let the buffer create rounded ends.

Description

This strategy can be used as EndStrategy for the buffer algorithm. It creates arounded end for each linestring-end. It can be applied
for (multi)linestrings. Also it is applicable for spikes in (multi)polygons. This strategy is only applicable for Cartesian coordinate
systems.

Synopsis

class strategy::buffer::end_round

{
/1

b
Constructor(s)

Function Description Parameters

Constructs the strategy. std::size t: points per_circle. points

edramsd szet prts pr drde=9) which would be used for afull circle

Header
#i ncl ude <boost/geonetry/ strategi es/cartesian/ buffer_end_round. hpp>
Example

Shows how the end_round strategy can be used as a EndStrategy to create rounded ends
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Geometry

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ geonetries. hpp>

int main()

{
t ypedef boost::geonetry::nodel ::d2:: point_xy<doubl e> point;
t ypedef boost::geonetry::nodel::linestring<point> linestring
t ypedef boost::geonetry:: nodel :: pol ygon<poi nt > pol ygon
/'l Declare the round-end strategy with 36 points for a full circle
boost:: geonetry: :strategy:: buffer::end_round end_strategy(36);
/1 Declare other strategies
boost:: geonetry::strategy::buffer::distance_symetric<doubl e> distance_strategy(1.0);
boost:: geonetry::strategy::buffer::side_straight side_strategy;
boost:: geonetry::strategy::buffer::join_round join_strategy;
boost:: geonetry: :strategy::buffer::point_circle point_strategy;
/1 Declare/fill a nulti linestring
boost:: geometry::nmodel ::nulti_linestring<linestring> n;
boost: : geonetry::read_wkt ("MJLTI LI NESTRING (3 5,5 10,7 5),(7 7,11 10,15 7,19 10))", m)
/1l Create the buffered geonetry with rounded ends
boost: : geonetry: : nodel :: nul ti_pol ygon<pol ygon> resul t
boost:: geonetry::buffer(m, result,

di stance_strategy, side_strategy,
join_strategy, end_strategy, point_strategy);

return O

}

Output
See also

* buffer (with strategies)
. end_flat
strategy::buffer::end_flat

Let the buffer create flat ends.
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Geometry

Description

This strategy can be used as EndStrategy for the buffer algorithm. It creates aflat end for each linestring-end. It can be applied for
(multi)linestrings. Also it isapplicablefor spikesin (multi)polygons. Thisstrategy isonly applicablefor Cartesian coordinate systems.

Synopsis

class strategy::buffer::end_flat
{
I

I

Header
#i ncl ude <boost/geonetry/strategi es/cartesian/buffer_end_flat. hpp>
Example

Shows how the end_flat strategy can be used as a EndStrategy to create flat ends

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ geonetries. hpp>

int main()

{
t ypedef boost::geonmetry: :nodel :: d2:: poi nt _xy<doubl e> point;
t ypedef boost::geonetry::nodel ::linestring<point> linestring;
t ypedef boost::geonetry: : nmodel : : pol ygon<poi nt > pol ygon;

/1 Declare the flat-end strategy
boost::geonetry::strategy::buffer::end_flat end_strategy;

/1 Decl are other strategies

boost::geonetry::strategy::buffer::distance_symmetri c<doubl e> di stance_strategy(1.0);
boost::geonetry::strategy::buffer::side_straight side_strategy;
boost::geonetry::strategy::buffer::join_round join_strategy;
boost::geonetry::strategy::buffer::point_circle point_strategy;

/1 Declare/fill a nmulti linestring
boost::geonetry::nodel ::nulti_linestring<linestring> m;
boost:: geonetry: :read_wkt ("MJILTI LI NESTRING (3 5,5 10,7 5),(7 7,11 10,15 7,19 10))", m);

/1l Create the buffered geonetry with flat ends
boost:: geonetry:: nodel :: nul ti _pol ygon<pol ygon> result;
boost:: geonetry::buffer(m, result,
di stance_strategy, side_strategy,
join_strategy, end_strategy, point_strategy);

return O;
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Geometry

Output

See also

* buffer (with strategies)

* end round
strategy::buffer::distance_symmetric
Let the buffer algorithm create buffers with same distances.

Synopsis

t enpl at e<t ypenanme Nuneri cType>
class strategy::buffer::distance_symetric

{
I

I

Template parameter(s)

Parameter Description

typename NumericType numerical type (int, double, ttmath, ...)
Constructor(s)

Function Description Parameters

Constructs the strategy, a distance must NumericType const &: distance: The

di stance_symmetric(Numerich . o ified, distance (or radius) of the buffer

Type const & distance)

Header
#i ncl ude <boost/geonetry/strategi es/ agnostic/buffer_di stance_synmmetric. hpp>
Example

Shows how the distance_symmetric strategy can be used as a DistanceStrategy to create symmetric buffers
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Geometry

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ geonetries. hpp>

int main()

{
t ypedef boost::
t ypedef boost::
t ypedef boost::

geonetry: : nodel : : d2:: poi nt _xy<doubl e> poi nt;
geonetry: :nodel ::linestring<point> |linestring;
geonetry: : nodel : : pol ygon<poi nt > pol ygon;

/'l Declare the symetric distance strategy
c:strategy: :buffer::distance_symetric<doubl e> di stance_strategy(0.5);

boost: : geonetry

/1 Declare othe

boost : : geonetry: :
boost : : geonetry: :
boost : : geonetry: :
boost : : geometry: :

/'l Declarelfill
boost: : geonetry
boost: : geonetry

/'l Create the b
boost: : geonetry
boost: : geonetry

r strategies

strategy: :buffer::side_straight side_strategy;
strategy: :buffer::join_round join_strategy;
strategy: :buffer::end_round end_strategy;
strategy: :buffer::point_circle point_strategy;

a nulti linestring
c:nodel ::rmulti _linestring<linestring> n;
::read_wkt ("MULTI LI NESTRING((3 5,5 10,7 5),(7 7,11 10,15 7,19 10))",

uffered geonetry with left/right the same distance
c:.nodel ::nmul ti _pol ygon<pol ygon> result;
cbuffer(m, result,

di stance_strategy, side_strategy,
join_strategy, end_strategy, point_strategy);

return O;

Output

See also
* buffer (with strategies)

* distance_asymmetric

strategy::buffer:

distance_asymmetric

Let the buffer for linestrings be asymmetric.

m);
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Geometry

Synopsis

t enpl at e<t ypename Numeri cType>
class strategy::buffer::distance_asymetric
{

I

}

Template parameter(s)

Parameter Description

typename NumericType numerical type (int, double, ttmath, ...)
Constructor(s)

Function Description Parameters

Constructs the strategy, two distances NumericTypeconst & : left: Thedistance

di stance_asymet ri c(Numeri i\ o'pe coerified, (or radius) of the buffer on the left side

Type const & left, NunericO

T t & right . . .
ype cons right) NumericType const &: right: The dis-

tance on theright side

Header

#i ncl ude <boost/geonetry/strategi es/agnostic/buffer_di stance_asymetric. hpp>

Example

Shows how the distance_asymmetric strategy can be used as a DistanceStrategy to create asymmetric buffers
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#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ geonetries. hpp>

int main()

{
t ypedef boost::geonetry::nodel ::d2:: point_xy<doubl e> point;
t ypedef boost::geonetry::nodel::linestring<point> linestring
t ypedef boost::geonetry:: nodel :: pol ygon<poi nt > pol ygon

/1 Declare the asymetric di stance strategy
boost:: geonetry::strategy:: buffer::distance_asymmetric<doubl e> di stance_strategy(1.0, 0.5);

/1 Declare other strategies

boost: : geonetry: :strategy::buffer::side_straight side_strategy;
boost:: geonetry::strategy::buffer::join_round join_strategy;

boost: : geonetry::strategy:: buffer::end_round end_strategy;

boost:: geonetry: :strategy::buffer::point_circle point_strategy;

/1 Declare/fill a nulti linestring

boost:: geometry::nmodel ::nulti_linestring<linestring> n;

boost: : geonetry::read_wkt ("MJLTI LI NESTRING (3 5,5 10,7 5),(7 7,11 10,15 7,19 10))", m)
/1 Create the buffered geonetry with left/right a different distance
boost: : geonetry: : nodel :: nul ti_pol ygon<pol ygon> resul t

boost:: geonetry::buffer(m, result,

di stance_strategy, side_strategy,
join_strategy, end_strategy, point_strategy);

return O

Output

See also

* buffer (with strategies)

* distance_symmetric
strategy::buffer::point_circle

Create acircular buffer around a point.
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Geometry

Description

This strategy can be used as PointStrategy for the buffer algorithm. It creates a circular buffer around a point. It can be applied for
points and multi_points, but also for alinestring (if it is degenerate, so consisting of only one point) and for polygons (if it is degen-
erate). This strategy is only applicable for Cartesian coordinate systems.

Synopsis

class strategy::buffer::point_circle

{
I
b
Constructor(s)
Function Description Parameters
i . . Constructs the strategy. std::size t: count: number of points for
nt le(std:: t nt = 90 - .
poi nt_circl e(std::size t cou ) the created circle

Header
#i ncl ude <boost/geonetry/ strategi es/ cartesian/ buffer_point_circle. hpp>
Example

Shows how the point_circle strategy can be used as a PointStrategy to create circular buffers around points
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#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ geonetries. hpp>

int main()

{
t ypedef boost::geonetry::nodel ::d2:: point_xy<doubl e> point;
t ypedef boost::geonetry:: nodel :: pol ygon<poi nt > pol ygon

/1 Declare the point_circle strategy
boost::geonetry::strategy::buffer::point_circle point_strategy(360);

/1 Declare other strategies
boost::geonetry::strategy::buffer::distance_symetri c<doubl e> di stance_strategy(0.7);
boost::geonetry::strategy::buffer::join_round join_strategy;
boost::geonetry::strategy::buffer::end_round end_strategy;
boost::geonetry::strategy::buffer::side_straight side_strategy;

/'l Declare/fill of a multi point

boost: : geonetry:: nodel :: nmulti _point<poi nt> np;
boost::geonetry::read_wkt ("MJLTIPONT((3 3),(3 4),(4 4),(7 3))", m);
/1l Create the buffer of a nulti point

boost: : geonetry:: nodel :: nulti_pol ygon<pol ygon> result
boost::geonetry::buffer(np, result,

di stance_strategy, side_strategy,
join_strategy, end_strategy, point_strategy);

return O

Output

See also

* buffer (with strategies)

e point_sguare
strategy::buffer::point_square

Create a squared form buffer around a point.
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Description

This strategy can be used as PointStrategy for the buffer algorithm. It creates a square from each point, where the point liesin the
center. It can be applied for points and multi_points, but also for alinestring (if it is degenerate, so consisting of only one point) and
for polygons (if it is degenerate). This strategy is only applicable for Cartesian coordinate systems.

Synopsis

cl ass strategy::buffer::point_square
{
I

I

Header
#i ncl ude <boost/geonetry/strategi es/cartesian/ buffer_point_square. hpp>
Example

Shows how the point_square strategy can be used as a PointStrategy to create square buffers where the original point lies in the
center

#i ncl ude <boost/geonetry. hpp>
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ geonetries. hpp>

int main()

{
t ypedef boost::geonmetry::nodel :: d2:: poi nt _xy<doubl e> point;
t ypedef boost::geonetry:: nodel : : pol ygon<poi nt > pol ygon

/1l Declare the point_square strategy
boost::geonetry::strategy::buffer::point_square point_strategy;

/1 Decl are other strategies
boost::geonetry::strategy::buffer::distance_symmetri c<doubl e> di stance_strategy(0.5);
boost::geonetry::strategy::buffer::join_round join_strategy;
boost::geonetry::strategy::buffer::end_round end_strategy;
boost::geonetry::strategy::buffer::side_straight side_strategy;

/1 Declare/fill of a multi point
boost: : geonetry:: nodel :: mul ti _point <poi nt > np;
boost::geonetry::read_wkt ("MJLTIPONT((3 3),(3 4),(4 4),(7 3))", np)

/1l Create the buffer of a nulti point
boost: : geonetry:: nodel :: nul ti _pol ygon<pol ygon> result;
boost:: geonetry::buffer(np, result,
di stance_strategy, side_strategy,
join_strategy, end_strategy, point_strategy);

return O;
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Geometry

Output

See also

* buffer (with strategies)

* point_circle

strategy::buffer::side_straight

L et the buffer use straight sides along segments (the default)

Description

This strategy can be used as SideStrategy for the buffer algorithm. It is currently the only provided strategy for this purpose

Synopsis

class strategy::buffer::side_straight

{
1.

I

Header

#i ncl ude <boost/geonetry/strategi es/cartesian/ buffer_side_strai ght. hpp>
Example

See the examples for other buffer strategies, for example join_round

See also

* buffer (with strategies)

strategy::centroid::average

Centroid calculation taking average of points.

Synopsis

t enpl at e<t ypenane Poi nt Centroi d, typenane Point>
class strategy::centroid::average
{

...

I
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Geometry

Template parameter(s)

Parameter Default Description
typename PointCentroid
typename Point PointCentroid

Member Function(s)

Function Description Parameters Returns

voi d apO Point const &: p:

dy(Rirt cast &p sum&stae sum & : state:

. sum const & : state:
void resQd

ut(sumcost &stae RinO

Centroid & centroid) PointCentroid & : centroid:

Header

#i ncl ude <boost/geonetry/strategies/cartesian/ centroi d_average. hpp>

strategy::centroid::bashein_detmer

Centroid calculation using algorithm Bashein / Detmer.

Description

Calculates centroid using triangulation method published by Bashein / Detmer

Synopsis

t enpl at e<t ypenane Poi nt, typename Poi nt Of Segnent, typenane Cal cul ati onType>
class strategy::centroid::bashein_det mer

{
11

}

Template parameter(s)

Parameter Default Description

typename Point point type of centroid to calculate
typename PointOf Segment Point point type of segments, defaults to Point
typename CalculationType void numeric type for calculation (e.g. high

precision); if void then it is extracted
automatically from the coordinate type
and (if necessary) promoted to floating
point
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Geometry

Member Function(s)

Function

voi d appl y(Poi nt & O
SegQ

ment const & pl, PoinO
t OF SegO

nert cost &2 sus &stae)

bool resO
dt(amod &gde Rin &etrad

Header

See also

centroid (with strategy)

Synopsis

t enpl at e<t ypenane | nput Geonetry,
cl ass strategy::convex_hull::graham andrew

{
/1

b

Template parameter(s)

Description

Graham scan strategy to calculate convex hull.

Parameters Returns
PointOf Segment const & : pl:
PointOfSegment const & : p2:

sums & : state:

sumsconst & : state:

Point & : centroid:

#i ncl ude <boost/geonetry/ strategies/cartesian/centroid_bashei n_det nmer. hpp>

strategy::convex_hull::graham_andrew

typename Qut put Poi nt >

Parameter Description
typename I nputGeometry
typename OutputPoint
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Geometry

Member Function(s)

Function Description Parameters Returns

InputGeometry const &:

voi d appl y( I nput GeoO geometry:

metry const & geol
metry, partiO

tions & state) partitions & : state:

tenpl at e<t ypel] partitions const & : state:

nanme CQut putlterator>
void result(partiO
tions const &state, Qut0O

Outputlterator: out:

bool: clockwise:

putlteratd
or out, bool clockO
wi se)

Header

#i ncl ude <boost/geonetry/strategi es/ agnosti c/ hul | _graham andrew. hpp>
strategy::side::side_by triangle
Check at which side of a segment apoint lies: left of segment (> 0), right of segment (< 0), on segment (0)

Synopsis

t enpl at e<t ypenane Cal cul ati onType>
class strategy::side::side_by triangle

{
11

b
Template parameter(s)

Parameter Default Description

typename CalculationType void numeric type for calculation (e.g. high
precision); if void then it is extracted
automatically from the coordinate type
and (if necessary) promoted to floating
point
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Geometry

Member Function(s)

Function Description Parameters
t enpl at e<t ypenane col] P1const &: pl:
o YPe typed P2 const &: p2:
name prol]
nmot ed_type, typel o
nare P1, typelO Pconst &: p:
name P2,

typenane P>

proQd

reetyesehieRom §1. P §2 Rug &)

t enpl at e<t ypel P1const &: pl:

nane P1, typel L

nane P2, typenane P> P2 const &: p2:

int apOd o

pyPod &d, Paok &2 Pot &) P const &: p:
Header

Returns

#i ncl ude <boost/geonetry/strategies/cartesian/side_by_triangle. hpp>

strategy::side::side_by cross_track

Check at which side of a Great Circle segment a point lies left of segment (> 0), right of segment (< 0), on segment (0)

Synopsis

t enpl at e<t ypenane Cal cul ati onType>
class strategy::side::side_by cross_track

{
I

11

Template parameter(s)

Par ameter Default

typename CalculationType void

Description

numeric type for calculation (e.g. high
precision); if void then it is extracted
automatically from the coordinate type
and (if necessary) promoted to floating
point
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Geometry

Member Function(s)

Function Description Parameters Returns
tenpl at e<t ypel P1const &: p1l:
nanme Pl, typel o
name P2, typenane P> P2 const &: p2:
int apd o
Py & Pod &2 Po &) Pconst &: p:
Header

#i ncl ude <boost/geonetry/ strategi es/ spherical/side_by cross_track. hpp>
strategy::side::spherical_side formula

Check at which side of a Great Circle segment a point lies left of segment (> 0), right of segment (< 0), on segment (0)

Synopsis

t enpl at e<t ypenane Cal cul ati onType>
class strategy::side::spherical _side_formula

{
I

/1

Template parameter(s)

Parameter Default Description

typename CalculationType void numeric type for calculation (e.g. high
precision); if void then it is extracted
automatically from the coordinate type
and (if necessary) promoted to floating

point
Member Function(s)
Function Description Parameters Returns
t enpl at e<t ypel P1 const &: p1l:
name Pl, typel s
nane P2, typename P> P2 const & : p2:
int apd o
Py &, Pag &2 Pod &) Pconst &: p:
Header

#i ncl ude <boost/geonetry/strategi es/ spherical /ssf. hpp>
strategy::simplify::douglas_peucker

Implements the simplify algorithm.
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Geometry

Description

The douglas _peucker strategy simplifies alinestring, ring or vector of points using the well-known Douglas-Peucker algorithm.

Synopsis

t enpl at e<t ypenane Poi nt, typenanme Poi nt Di stanceStrategy>
class strategy::sinplify::dougl as_peucker

{
/1

I

Template parameter(s)

Parameter Description
typename Point the point type
typename PointDistanceStrategy point-segment distance strategy to be used

Member Function(s)

Function Description Parameters Returns

t enpl at e<t ypel Range const & : range:

nane Range, typel
name CQutputlterator>
Cut put I terator apl

p y(Range const &range, Qi
putlterator out, disO
tance_type nmax_di sO
tance)

Outputlterator: out:

distance_type: max_distance:

Header

#i ncl ude <boost/geonetry/strategi es/ agnostic/sinplify_dougl as_peucker. hpp>

strategy::transform::inverse_transformer
Transformation strategy to do an inverse transformation in a Cartesian coordinate system.
Synopsis

tenpl at e<typenane Cal cul ati onType, std::size_t Dinensionl, std::size_ t Dinension2>
class strategy::transform:inverse_transforner
public strategy::transform :ublas_transforner< Cal cul ati onType, Di nensi onl, Di nension2 >

{
/1

b
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Geometry

Template parameter(s)

Parameter Description
typename CalculationType
std::size t Dimensionl

std::size t Dimension2
Constructor(s)

Function Description Parameters

tenpl at e<t ypename Tr ans(] Transformer const & : input:

former >
i nverse_transformer(TransQ
former const & input)

Header

#i ncl ude <boost/geonetry/strategies/transforniinverse_transforner. hpp>
strategy: :transform::map_transformer

Transformation strategy to map from one to another Cartesian coordinate system.

Synopsis

t enpl at e<t ypenane Cal cul ati onType, std::size_t Dinensionl, std::size_t D nmension2, bool Mrror,

bool SaneScal e>
cl ass strategy::transform : nmap_transformer

public strategy::transform :ubl as_transfornmer< Cal cul ati onType, Di mensi onl, Di nension2 >

{
11

b
Template parameter(s)
Parameter Default Description
typename CalculationType
std::size t Dimensionl

std::size t Dimension2

bool Mirror fase if true map is mirrored upside-down (in
most cases pixels are from top to bottom,

while map is from bottom to top)

bool SameScale true

361

render

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Geometry

Constructor(s)

Function Description Parameters

t enpl at e<t ypename B, typel B const &: box:

nane D>
map_trans(
fora(Baord &ix Dot &idh Daod &tedt)

D const & : width:

D const &: height:

teITpl at e<t ypenane W typeD W const & : wxl:

nane D>

map_trans(

farmr(Wos &wd, Wost &wl, Waod &w? . .
0 W const & : wx2:

Wooret &w2, Dot &vith Darst &heidit)

W const & : wyl:

W const & : wy2:
D const & : width:

D const &: height:

Header

#i ncl ude <boost/geonetry/strategies/transform map_transforner. hpp>

Sstrategy::tran sform:: rotate_transform er
Strategy for rotate transformation in Cartesian coordinate system.
Description

Rotate rotates a geometry of specified angle about a fixed point (e.g. origin).

Synopsis

t enpl at e<t ypenane Degr eeOr Radi an, typenane Cal cul ati onType, std::size_t Dinmensionl, std::size t DO

nensi on2>
class strategy::transform:rotate_transforner
public detail::rad_rotate_transformer< Cal cul ati onType, Di nensionl, Dinension2 >
{
I
b

Template parameter(s)

Parameter Description
typename DegreeOrRadian degree/or/radian, type of rotation angle specification
typename CalculationType

std::size t Dimensionl

std::size t Dimension2
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Constructor(s)

Function Description Parameters

rotate transforner(Cal cul all CalculationType const &: angle:

tionType const & angle)

Header

#i ncl ude <boost/geonetry/strategies/transform matrix_transforners. hpp>

strategy::transform::scale_transformer
Strategy of scale transformation in Cartesian system.
Description

Scale scales ageometry up or down in al its dimensions.

Synopsis

tenpl at e<t ypenane Cal cul ati onType, std::size_t Dinmensionl, std::size_t D nension2>
class strategy::transform:scal e_transformer

{
/1

b
Template parameter(s)

Parameter Description

typename CalculationType

std::size t Dimensionl number of dimensions to transform from
std::size t Dimension2 number of dimensions to transform to
Header

#i ncl ude <boost/geonetry/strategi es/transform matri x_transformers. hpp>

strategy::transform::translate_transformer
Strategy of translate transformation in Cartesian system.

Description

Translate moves a geometry afixed distance in 2 or 3 dimensions.
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Synopsis

tenpl at e<t ypenane Cal cul ati onType, std::size_t Dinmensionl, std::size_t D nension2>
class strategy::transform:translate_transforner

{
11

}

Template parameter(s)

Parameter Description

typename CalculationType

std::size t Dimensionl number of dimensions to transform from

std::size t Dimension2 number of dimensions to transform to
Header

#i ncl ude <boost/geonetry/strategies/transform matri x_transforners. hpp>

strategy::transform::ublas_transformer

Affine transformation strategy in Cartesian system.

Description

The strategy serves as a generic definition of affine transformation matrix and procedure of application it to given point.

Synopsis

tenpl at e<t ypenane Cal cul ati onType, std::size_t Dinmensionl, std::size_t Dinension2>
class strategy::transform:ublas_transfornmer

{
/1

}

Template parameter(s)

Parameter Description

typename CalculationType

std::size t Dimensionl number of dimensions to transform from

std::size t Dimension2 number of dimensions to transform to
Header

#i ncl ude <boost/geonmetry/strategies/transform matri x_transforners. hpp>
strategy::within::winding

Within detection using winding rule.
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Synopsis

t enpl at e<t ypenane Poi nt, typenanme Poi nt Of Segnent,

class strategy::w thin::w nding

{
11

}

Template parameter(s)

t ypename Cal cul ati onType>

Description

Any type fulfilling a Point Concept
segment point type

numeric type for calculation (e.g. high
precision); if void then it is extracted

automatically from the coordinate type
and (if necessary) promoted to floating

Parameter Default
typename Point
typename PointOf Segment Paint
typename CalculationType void
Member Function(s)
Function Description
bool apO
dy(Rint cost &paint, Rind
t OF SegO
nment const & s1, Poin0O
t OF SegO
ment const & s2,

0
counter & state)

int resd
ult (counter const &state)

Header

point

Parameters Returns

Point const & : point:
PointOf Segment const & : s1:
PointOf Segment const & : s2:

counter &: state:

counter const & : state:

#i ncl ude <boost/geonetry/strategi es/ agnosti c/ point_i n_pol y_w ndi ng. hpp>

See also

within (with strategy)
strategy::within::franklin

Within detection using cross counting.

render
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Synopsis

t enpl at e<t ypenane Poi nt, typenanme Poi nt Of Segnent,

class strategy::within::franklin

{
/1
}

Template parameter(s)

Parameter Default
typename Point

typename PointOf Segment Paint
typename CalculationType void

Member Function(s)

Function Description
bool apO
py(Rint cost &parnt, Rind
t OF SegO
nent const & segl, PoinO
t OF SegO
ment const & seg2
crosst

ings & state)

int result(crossQd
ings const & state)

Header

Parameters

t ypename Cal cul ati onType>

Description

Any type fulfilling a Point Concept
segment point type

numeric type for calculation (e.g. high
precision); if void then it is extracted
automatically from the coordinate type

and (if necessary) promoted to floating
point

Returns

Point const & : point:

PointOfSegment const &:

segl:

PointOfSegment const &:

seg2.

crossings & : state:

crossings const & : state:

#i ncl ude <boost/geometry/strategies/cartesian/ point_in_poly_franklin. hpp>

See also

within (with strategy)
strategy::within::crossings_multiply

Within detection using cross counting,.
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Synopsis

t enpl at e<t ypenane Poi nt, typenanme Poi nt Of Segnent, typenane Cal cul ati onType>
class strategy::w thin::crossings_nultiply
{

/1

}

Template parameter(s)

Parameter Default Description

typename Point Any type fulfilling a Point Concept
typename PointOf Segment Paint segment point type

typename CalculationType void numeric type for calculation (e.g. high

precision); if void then it is extracted
automatically from the coordinate type
and (if necessary) promoted to floating

point
Member Function(s)
Function Description Parameters Returns
bool apO Point const & : point:
Pé?egfﬂ “port, R PointOfSegment const &:
ment const & segl, PoinO segl:
t OF SegO _
ment const & seg2 PointOfSegment const &:
O seg2.

flags & state) flags & : state:

int resm flags const & : state:

ult(flags const & state)

Header

#i ncl ude <boost/geonetry/strategi es/cartesian/ point_in_poly_crossings_mnultiply.hpp>

Views

box_view
Makes a box behave like aring or arange.

Description

Adapts a box to the Boost.Range concept, enabling the user to iterating box corners. The box_view is registered as a Ring Concept
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Geometry

Model of
Ring Concept

Synopsis

t enpl at e<t ypenane Box, bool
struct box_view

C ockwi se>

public detail::points_view geonetry::point_type< Box > :type, 5 >

{
/1

b
Template parameter(s)

Parameter
typename Box

bool Clockwise

Constructor(s)
Function

box_vi ew( Box const & box)

Header

Either

#i ncl ude <boost/geometry. hpp>

Or

Default

true

Description

Constructor accepting the box to adapt.

#i ncl ude <boost/geonetry/ vi ews/ box_vi ew. hpp>

Complexity
Compiletime

Example

Shows usage of the Boost.Range compatible view on abox

Description
A type fulfilling the Box Concept
If true, walks in clockwise direction, oth-

erwiseit walksin counterclockwisedirec-
tion

Parameters

Box const & : box:
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Geometry

#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>

int main()
{
t ypedef boost:: geonetry: : nodel :: box
<
boost: : geonetry:: nodel :: poi nt <doubl e, 2, boost::geonetry::cs::cartesian>
> box_type;

/1 Define the Boost.Range conpati bl e type:
t ypedef boost::geonetry:: box_vi ew<box_type> box_view,

box_type box;
boost: : geonetry::assign_val ues(box, 0, 0, 4, 4);

box_vi ew vi ew( box) ;

/1 Iterating in clockw se direction over the points of this box
for (boost::range_iterator<box_view const>::type it = boost::begin(view);
it !'= boost::end(view); ++it)

{
}

std::cout << std::endl;

std::cout << " " << boost::geonetry::dsv(*it);

/1 Note that a box_viewis tagged as a ring, so supports area etc.
std::cout << "Area: " << boost::geonetry::area(view << std::endl;

return O;

Output:

(0, 0) (0, 4) (4, 4) (4, 0) (0, 0
Area: 16

segment_view

Makes a segment behave like alinestring or arange.
Description

Adapts a segment to the Boost.Range concept, enabling the user to iterate the two segment points. The segment_view is registered
as aLineString Concept

Model of
LineString Concept

Synopsis

t enpl at e<t ypenane Segnent >
struct segnent_vi ew
public detail::points_view geonetry::point_type< Segnent >:.:type, 2 >
{
I

I
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Template parameter(s)

Parameter Description

typename Segment A type fulfilling the Segment Concept
Constructor(s)

Function Description Parameters

segment _vi ew( Segll Constructor accepting the segment toad-  Segment const & : segment:

ment const & segment) apt.

Header

Either

#incl ude <boost/geometry. hpp>

Or

#i ncl ude <boost/geomretry/ vi ews/ segment _vi ew. hpp>
Complexity

Compiletime

Example

Shows usage of the Boost.Range compatible view on abox
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#i ncl ude <i ostreanr

#i ncl ude <boost/geonetry. hpp>

int main()

{
t ypedef boost::geonetry:: nodel :: segnent
<

boost: : geonetry:: nodel :: poi nt <doubl e, 2, boost::geonetry::cs::cartesian>
> segnent _type;

t ypedef boost::geonetry::segnent_vi ew<segnent _type> segnent _vi ew,

segnent _type segnent;
boost:: geonetry::assign_val ues(segnent, 0, 0, 1, 1);

segnment _vi ew vi ew( segnent) ;

/1 lterating over the points of this segnent
for (boost::range_iterator<segnent_view const>: :type it = boost::begin(view;
it !'= boost::end(view); ++it)

{
}

std::cout << std::endl;

std::cout << " " << boost::geonetry::dsv(*it);

/1 Note that a segnent_viewis tagged as a linestring, so supports length etc.
std::cout << "Length: " << boost::geonetry::length(view << std::endl;

return O;

Output:

(0, 0) (0, 4) (4, 4) (4, 0) (0, 0
Area: 16

closeable_view
View on arange, either closing it or leaving it asit is.
Description

The closeable view is used internally by the library to handle all rings, either closed or open, the same way. The default method is
closed, all algorithms process rings as if they are closed. Therefore, if they are opened, a view is created which closes them. The
closeable view might be used by library users, but its main purpose is internally.

Synopsis

t enpl at e<t ypenanme Range, closure_sel ector C ose>
struct cl oseabl e_vi ew

{
11

}s
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Template parameter(s)

Parameter Description
typename Range Origina range
closure_selector Close Specifiesif it therangeis closed, if so, nothing will happen. If

it isopen, it will iterate the first point after the last point.

Header

Either

#i ncl ude <boost/geonetry. hpp>
Or

#i ncl ude <boost/geonetry/vi ews/cl oseabl e_vi ew. hpp>

reversible_view
View on arange, reversing direction if necessary.

Synopsis

tenpl at e<t ypenane Range, iterate_direction Direction>
struct reversible_view

{
11

}s

Template parameter(s)

Parameter Description
typename Range origina range
iterate_direction Direction direction of iteration
Header
Either

#incl ude <boost/geometry. hpp>

Or

#i ncl ude <boost/geonetry/vi ews/reversi bl e_vi ew. hpp>
identity_view

View on arange, not modifying anything.
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Synopsis

t enpl at e<t ypenanme Range>
struct identity_view

{
11

}

Template parameter(s)

Parameter Description

typename Range original range
Constructor(s)

Function Description

identity_view Range & r)

Member Function(s)

Function Description Parameters

const _iterator beld
gin()

const _iterator end()

iterator begin()

iterator end()

Header

Either

#i ncl ude <boost/geomnetry. hpp>

Or

#i ncl ude <boost/geonetry/views/identity_view hpp>

Parameters

Range&:r:

Returns
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Geometry

Geometry Concepts

O-dimensional

Point
MultiPoint

Geometry Models

O-dimensional

point
point_xy
multi_point

O-dimensional (adapted)

Boost.Array

Boost.Fusion
Boost.Polygon's point_data
Boost. Tuple

C arrays

O-dimensional (macro's
for adaption)

BOOST _GEOMETRY _RE-
GISTER_POINT_2D

BOOST _GEOMETRY _RE-
GISTER_POINT_2D_CONST
BOOST _GEOMETRY _RE-
GISTER POINT 2D _GET_SET
BOOST _GEOMETRY _RE-
GISTER_POINT_3D

BOOST _GEOMETRY _RE-
GISTER_POINT_3D_CONST
BOOST _GEOMETRY _RE-
GISTER POINT_3D_GET_SET
BOOST _GEOMETRY _RE-
GISTER_MULTI_POINT

BOOST _GEOMETRY _RE-
GISTER MULTI_POINT_TEMPLATED

1-dimensional

Segment
Linestring
MultiLinestring

1-dimensional

linestring
multi_linestring
segment
referring_segment

1-dimensional (adapted)

1-dimensionial (macro's
for adaption)

BOOST_GEOMETRY_REGISTER _LIN-
ESTRING
BOOST_GEOMETRY_REGISTER _LIN-
ESTRING_TEMPLATED

BOOST _GEOMETRY _RE-
GISTER_MULTI_LINESTRING
BOOST _GEOMETRY _RE-
GISTER_MULTI_LINESTRING_TEM-
PLATED

2-dimensional

Box

Ring

Polygon
MultiPolygon

2-dimensional

box

ring

polygon
multi_polygon

2-dimensional (adapted)

Boost.Polygon's rectangle _data
Boost.Polygon's polygon_data
Boost.Polygon'spolygon with_holes data

2-dimensional (macro's
for adaption)

BOOST _GEOMETRY _ RE-
GISTER BOX

BOOST _GEOMETRY RE-
GISTER BOX_2D_4VALUES
BOOST _GEOMETRY RE-
GISTER BOX_TEMPLATED
BOOST _GEOMETRY _ RE-
GISTER RING

BOOST _GEOMETRY _ RE-
GISTER RING_TEMPLATED
BOOST _GEOMETRY _ RE-
GISTER_MULTI_POLYGON
BOOST _GEOMETRY _ RE-
GISTER_MULTI_POLYGON_TEM-
PLATED
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Core

Metafunctions Access Functions

cs tag get

closure set

coordinate_type exterior_ring

coordinate_system interior_rings

dimension

interior_type Classes

is radian

point_order exception

point_type centroid_exception

ring_type

tag

tag_cast

Constants Coordinate Systems
Numeric Types Classes
max_corner degree cs::cartesian
min_corner radian cs::spherical
order_selector cs.:spherical_equatorial
closure_selector cs::geographic
Iterators Views

closing_iterator box_view

ever_circling_iterator segment_view

closeable view
reversible view
identity view
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Algorithms

Geometry Constructors
make

make_inverse
make_zero

Predicates
Crosses
covered_by
digoint
equals
intersects
is simple
is valid
overlaps
touches
within

Distance

distance

Difference

difference
sym_difference

Envelope
envelope

Expand

expand

For Each

for each (point, segment)

Intersection

intersection

Append
append
Area

area
Assign
assign
assign_inverse
assign_zero

assign_points
assign_values ( 2 3 4 coordinate values)

Buffer

buffer

Length

length

Num_ (counting)
num_interior_rings

num_geometries
num_points

Perimeter

perimeter

Reverse

reverse

Centroid

centroid

Clear

clear

Convert

convert

Convex Hull

convex_hull
Correct
correct
Simplify
simplify
Transform
transform

Union

union

Unique

unique
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Strategies

Area

strategy::area::surveyor
strategy::area::huiller

Convex Hull

strategy::convex_hull::graham_andrew

Simplify

strategy::simplify::douglas_peucker

Buffer

strategy::buffer::distance_asymmetric
strategy::buffer::distance_symmetric
strategy::buffer::end_flat
strategy::buffer::end_round
strategy::buffer::join_miter
strategy::buffer::join_round
strategy::buffer::point_circle
strategy::buffer::point_square
strategy::buffer::side_straight

Distance

strategy::distance::projected point
strategy::distance::pythagoras
strategy::distance::pythagoras _box_box
strategy::distance::pythagoras_point_box
strategy::distance::cross_track
strategy::distance::haversine

Transform

strategy::transform::inverse_transformer
strategy::transform::map_transformer
strategy::transform::ublas_transformer
strategy::transform::trandate_transformer
strategy::transform::scale_transformer
strategy::transform::rotate_transformer

Centroid

strategy::centroid::bashein_detmer
strategy::centroid::centroid_average

Side

strategy::side::side by triangle
strategy::side::side by cross track
strategy::side::spherica_side formula

Within

strategy::winding
strategy::crossings multiply
strategy::franklin

Arithmetic
Add Subtract Multiply Divide
add_point subtract_point multiply _point divide_point
add_value subtract_value multiply_value divide vaue
Products
dot_product
1O
WKT (Well-Known Text) SVG (Scalable Vector Graphics)
read wkt svg
wkt Svg_mapper
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Spatial indexes

R-tree
boost::geometry::index::rtree
R-tree parameters

boost::geometry::index::linear
boost::geometry::index::quadratic
boost::geometry::index::rstar
boost::geometry::index::dynamic_linear
boost::geometry::index::dynamic_quadrat-
ic
boost::geometry::index::dynamic_rstar

R-tree constructors and
destructor

rtree()
rtree(parameters type const &, index-

able getter const &, value equa const
&, alocator_type const &)

rtree(lterator, Iterator)

rtree(Range const &)

rtree(rtree const &)

rtree(rtree const &, allocator_type const
&)

rtree(rtree & &)

rtree(rtree & &, allocator_type const &)

~rtree()

Observers (boost::geo-
metry::index::)

boost::geometry::index::indexable
boost::geometry::index::equal_to

Inserters (boost::geo-
metry::index::)
inserter(Container &)

Adaptors (boost::geo-
metry::index::ad-
aptors::)

queried(Predicates const &)

R-tree member functions

operator=(const rtree &)
operator=(rtree & &)

swap(rtree &)

insert(value _type const &)
insert(lterator, Iterator)
insert(Range const &)
remove(value_type const &)
remove(lterator, Iterator)
remove(Range const &)
query(Predicates const &, Outlter)
gbegin(Predicates const &)
gend()

size()

empty()

clear()

bounds()
count(ValueOrlndexable const &)
parameters()

indexable_get()

vaue_eq()
get_allocator()

Predicates (boost::geo-
metry::index::)

contains(Geometry const &)

covered _by(Geometry const &)
covers(Geometry const &)
digoint(Geometry const &)
intersects(Geometry const &)
overlaps(Geometry const &)
within(Geometry const &)
satisfies(UnaryPredicate const &)
nearest(Geometry const &, unsigned)

R-tree free functions
(boost::geometry::in-
dex::)

insert(rtree<...> &, Value const &)
insert(rtree<...> &, Iterator, Iterator)
insert(rtree<...> &, Range const &)
remove(rtree<...> &, Value const &)
remove(rtree<...> &, Iterator, Iterator)
remove(rtree<...> &, Range const &)
query(rtree<...>const &, Predicates const
&, Outlter)

gbegin(rtree<...> const &, Predicates
const &)

gend(rtree<...> const &)

clear(rtree<...> &)

size(rtree<...> const &)

empty(rtree<...> const &)
bounds(rtree<...> const &)
swap(rtree<...> &, rtree<...> &)
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Alphabetical Index
Symbols

~rtree, 293

A

add_point, 226

add value, 227
append, 112

area, 96, 99, 337, 338
assign, 102
assign_inverse, 104
assign_point, 227
assign_points, 106
assign_value, 228
assign_values, 108, 109, 111
assign_zero, 111
average, 354

B

bashein_detmer, 355

boost, 287, 317, 317, 318, 319, 320, 320, 321, 322
BOOST_GEOMETRY_REGISTER _BOX, 78
BOOST_GEOMETRY_REGISTER BOX_2D 4VALUES, 79
BOOST_GEOMETRY_REGISTER BOX_TEMPLATED, 81
BOOST_GEOMETRY_REGISTER_LINESTRING, 82
BOOST_GEOMETRY_REGISTER_LINESTRING_TEMPLATED, 83
BOOST_GEOMETRY_REGISTER_MULTI_LINESTRING, 84
BOOST_GEOMETRY_REGISTER_MULTI_LINESTRING TEMPLATED, 85
BOOST_GEOMETRY_REGISTER_MULTI_POINT, 86
BOOST_GEOMETRY_REGISTER_MULTI_POINT _TEMPLATED, 87
BOOST_GEOMETRY_REGISTER_MULTI_POLYGON, 88
BOOST_GEOMETRY_REGISTER_MULTI_POLYGON_TEMPLATED, 89
BOOST_GEOMETRY_REGISTER_POINT_2D, 89
BOOST_GEOMETRY_REGISTER_POINT_2D CONST, 90
BOOST_GEOMETRY_REGISTER_POINT 2D GET_SET, 91
BOOST_GEOMETRY_REGISTER_POINT_3D, 92
BOOST_GEOMETRY_REGISTER_POINT_3D_CONST, 93
BOOST_GEOMETRY_REGISTER_POINT_3D_GET_SET, 93
BOOST_GEOMETRY_REGISTER_RING, 94
BOOST_GEOMETRY_REGISTER_RING_TEMPLATED, 95

bounds, 304, 316

box, 283

box_view, 367

buffer, 115, 116, 340, 342, 344, 345, 347, 348, 350, 352, 354

buffered _concave, 262

buffered flat_end, 262

buffered_join, 262

buffered_point, 262

buffered_round_end, 262

buffered_segment, 262

buffer_side left, 260

buffer_side right, 260

buffer_side selector, 260
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C

cartesian, 240

centroid, 123, 125, 354, 355
centroid_exception, 263
clear, 131, 304, 314
clockwise, 262

closeable view, 371

closed, 260

closing_iterator, 272
closure, 243
closure_selector, 260
closure_undertermined, 260
comparable_distance, 153, 154
contains, 325

convert, 134

convex_hull, 137, 356
coordinate_system, 244
coordinate type, 245
correct, 140

count, 305
counterclockwise, 262
covered_by, 142, 144, 326
covers, 326

crosses, 146

crossings multiply, 366
cross_track, 336

CS, 240, 241, 241, 242

cs tag, 246

D

dz2, 276

degree, 247

difference, 148

dimension, 248

digoint, 152, 327

distance, 157, 158, 331, 332, 333, 334, 335, 336
distance_asymmetric, 348
distance_symmetric, 347
divide_point, 228

divide value, 229
dot_product, 229

douglas peucker, 359
dynamic_linear, 319, 319
dynamic_quadratic, 320, 320
dynamic_rstar, 320, 321

E

empty, 304, 315
end_flat, 345
end_round, 344
envelope, 161
equals, 166
equal_to, 322
ever_circling_iterator, 273
exception, 263
expand, 168
exterior_ring, 64, 64
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F

for_each_point, 170
for_each segment, 173
franklin, 365

G

geographic, 242

geometry, 287, 317, 317, 318, 319, 320, 320, 321, 322
get, 56, 57

get_allocator, 306

get_as radian, 59

graham_andrew, 356

H

haversine, 334
huiller, 338

I

identity view, 372

index, 287, 317, 317, 318, 319, 320, 320, 321, 322
indexable, 321

indexable get, 305

insert, 297, 297, 298, 307, 308, 308
inserter, 324

interior_rings, 65, 65

interior_type, 249

intersection, 175

intersects, 178, 179, 328
inverse_transformer, 360

is radian, 250

is simple, 181

is valid, 183

J

join_concave, 261
join_continue, 261
join_convex, 261
join_miter, 342
join_round, 340
join_selector, 261
join_spike, 261

L

length, 186, 187
linear, 317
linestring, 278

M

make, 189, 191

make _inverse, 192

make_zero, 193

map_transformer, 361

model, 274, 276, 278, 278, 280, 281, 282, 283, 284, 285, 286
multiply_point, 230

multiply_value, 231

multi_linestring, 281

382

render

httpo://www.renderx.com/


http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

render

Geometry

multi_point, 280
multi_polygon, 282

N

nearest, 330
num_geometries, 194
num_interior_rings, 195
num_points, 197

O

open, 260

operator(), 322, 323
operator=, 295, 296
order_selector, 262
order_undetermined, 262
overlaps, 198, 328

P

parameters, 305
perimeter, 200, 201

piece type, 262

point, 274

point_circle, 350
point_order, 251
point_square, 352
point_type, 252

point_xy, 276

polygon, 278

projected point, 335
pythagoras, 331
pythagoras_box_box, 332
pythagoras_point_box, 333

Q

gbegin, 302, 313
gend, 303, 314
quadratic, 317
queried, 325
query, 300, 311

R

radian, 253

read_wkt, 265
referring_segment, 286
remove, 298, 299, 299, 309, 310, 310
return_buffer, 122
return_centroid, 128, 129
return_envelope, 163
reverse, 202

reversible view, 372

ring, 284

ring_type, 254

rotate transformer, 362
rstar, 318

rtree, 287, 291, 291, 292, 292, 293, 294, 294, 295
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S

satisfies, 329
scale_transformer, 363
segment, 285
segment_view, 369

set, 60, 61

set from radian, 63
side, 357, 358, 359

side by cross track, 358
side by triangle, 357
side_straight, 354
simplify, 204, 205, 359
size, 303, 315

spherical, 241
spherical_equatorial, 241
spherical_side formula, 359
srategy, 331, 332, 333, 334, 335, 336, 337, 338, 340, 342, 344, 345, 347, 348, 350, 352, 354, 354, 355, 356, 357, 358, 359, 359, 360, 361, 362, 363, 363,
364, 364, 365, 366
subtract_point, 231
subtract_value, 232
surveyor, 337

svg, 267

svg_mapper, 268

swap, 296, 316
sym_difference, 208

T
tag, 255

tag_cast, 258

touches, 211, 212

transform, 213, 214, 360, 361, 362, 363, 363, 364
trandate transformer, 363

U

ublas_transformer, 364
union_, 216
unique, 219

V
value eq, 306

W

winding, 364

within, 221, 224, 329, 364, 365, 366
wkt, 266
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Examples

Example: Adapting a legacy geometry object model

One of the primary benefits of Boost. Geometry, and the reason for itsfairly complex template-based implementation, isthat it allows
for integration with legacy classes/objects.

By defining the relationship between the Boost. Geometry concepts and an existing, legacy object model, the legacy objects can be
used in place of Boost.Geometry's own geometry classes.

Boost.Geometry will then happliy read and write directly from and to the legacy object, treating it as a native Boost. Geometry object.

Thismeans that one can adapt algorithms and methods from Boost. Geometry to any existing legacy geometry object model at avery
small runtime cost, which is simply not possible with most geometry libraries, where one has to make an intermediate object specific
to the geometry library one is using.

The following example will demonstrate the adaption process of alegacy geometry object model for use with Boost. Geometry.

Adapting a shared geometry legacy object model
Example code: object hierarcy

cl ass QPoi nt

{
public:
doubl e x;
doubl e vy;
QPoi nt (doubl e x, double y) @ x(x), y(y) {}
s

class QineString
{

public:
bool cw,
std: : vector<QPoi nt*> points
b
class QRing
{
public:
std::vector<Q@.ineString*> |ines;
b
cl ass QPol ygon
{
public:
QRi ng* exterior;
std::vector<QRing*> interiors;
b

The legacy object hierarcy is based on topology (e.g. two QRings might share one QLineString) instead of points directly (i.e. each
object does not point directly to it's QPoints), and it also uses pointers for access.

Thisisthe other common way to approach geometries, to enable e.g. shared boundaries between surfaces. Boost.Geometry's approach
use simple features, and does not have shared geometries.

The mismatch in representation is fixed by creating a custom iterator, that exposes a Boost.Range of Points for every object. This
way, Boost.Geometry's functions will operate on the QRing asif it was a collection of Points, which is a requirement.
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Adapting QPoint
The adaption of the QPoint isfairly straightforward, one just needs to implement the requirements.

Even though the geometriesin our legacy object model use pointers of QPoints, Boost. Geometry automatically handlesthe conversion
from pointers-to-Points to references-to-Points internally, so we do not have to convert them manually.

Alternatively, we can use the BOOST _GEOMETRY _REGISTER _POINT_2D(QPoint, double, cs::cartesian, X, y) helper macro,
which does exactly the same as our manual adaption.

The sample code adapts QPoint to the Point Concept using specialization of the traits class.
Adapting QLineString

The adaption of the QLineString is very simple on the surface, asit isjust "a specialization of traits::tag defining linestring_tag as
type". Alternatively, we can use the BOOST _GEOMETRY _REGISTER LINESTRING(QLineString) helper macro, which does
exactly the same as our manual adaption.

However, the LineString concept al so requires that the collection of Points"must behave like a Boost.Range Random A ccess Range'
and "the type defined by the metafunction range_value<...>::type must fulfill the Point Concept".

This means that we have to do two things:
» Make QLineString behave like a Boost.Range, with Random Access requirements
» Make sure that the Boost.Range iterates over QPoints, which we aready have adapted

This might look like a lot of work, but we are in luck: a std::vector is nearly a Boost.Range, and already iterate over pointers-to-
QPoints, that are handled by Boost.Geometry. The code for making QLineString a Boost.Range is therefore fairly straightforward.

Adapting QRing

The adaption of the QRing is mostly equal to the QLineString in that there isatag and a collection to iterate through. Alternatively,
wecan usetheBOOST _GEOMETRY_REGISTER RING(QRing) helper macro, which does exactly the same as our manual adaption.

However, the QRing expose pointers-to-QLineStrings, and not QPoints directly, which is required in the Ring concept, so it is not
enough to trivially make the std::vector into a Boost.Range. We need to create a Boost.Iterator that expose QPoints, and because we
are dealing with alegacy object model, we are not allowed to change the class definition.

The custom iterator that does this uses Boost.Iterator Facade, and is not very different from the example provided in Boost.Iterator's
own documentation(link), except that our Boost.Range need to be random access.

Now, with the custom iterator made, we can define the Boost.Range that traverses through QPoaints.

Adapting QPolygon
Adapting the QPolygon to the Polygon Concept is alittle more involved than the other geometry types.
The only requirement that is not straightforward to adapt is the interior_rings get method.

A Boost.Geometry Polygon operates on Ring objects, and unfortunately, Boost. Geometry does not automatically handle the conversion
from pointersto references for Ringsinternally (only Points, as mentioned).

Therefore, we need to expose QRings instead of pointers-to-QRings for the interior Rings, which means alittle more work than the
pointers-to-QPoints for QLineString and QRing.

First, we create a Boost.Iterator Facade that returns QRing instead of pointer-to-QRing:
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Now we have an iterator that can "convert" our pointer-to-QRing into QRing. However, the get method of the interior Rings must
return a Boost.Range compatible object, which a plain PolygonRinglterator is not.

We need to define another Boost.Range, that can be constructed with PolygonRinglterators as arguments, and returned from the get
method.

Conclusion

That'sit! The methods of Boost.Geometry can now be used directly on instances of our legacy object model.

Example source code: Adapting alegacy geometry object model

Adaption of QPoint

#i ncl ude <boost/geonetry. hpp>

nanmespace boost

{

nanmespace geonetry

{

namespace traits

{
/1 Adapt QPoint to Boost.Geonetry

tenpl at e<> struct tag<QPoint>
{ typedef point_tag type; };

tenpl at e<> struct coordinate_type<QPoi nt >
{ typedef QPoint::double type; };

tenpl at e<> struct coordi nat e_syst em<QPoi nt >
{ typedef cs::cartesian type; };

t enpl at e<> struct di mensi on<QPoint> : boost::npl::int_<2> {};

tenpl at e<>
struct access<Q@Point, 0>

{
static QPoint::double get(QPoint const& p)
{
return p.x;
}
static void set(QPoint& p, QPoint::double const& val ue)
{
p.x = val ue;
}
b

tenpl at e<>
struct access<Q@Point, 1>

{
static QPoint::double get(QPoint const& p)
{
return p.y;
}

static void set(QPoint& p, QPoint::double const& val ue)
{
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p.y = val ue

}
}

} I/ nanmespace boost::geonetry::traits

Adaption of QLineString

namespace boost

{
nanespace geonetry
{
namespace traits
{
tenpl at e<>
struct tag<QLineString>
{
typedef linestring_tag type
s
}
}

} I/ namespace boost::geonetry::traits

Boost.Range for QLineString

#i ncl ude <boost/range. hpp>

namespace boost

{

tenpl ate <>

struct range_iterator<QineString>

{ typedef std::vector<QPoint*>::iterator type; };

t enpl at e<>

struct range_const_iterator<QineString>

{ typedef std::vector<QPoint*>::const_iterator type; };
}

inline std::vector<QPoint*>::iterator
range_begi n(QLineString& gls) {return gls.points.begin();}

inline std::vector<QPoint*>::iterator
range_end(Q.ineString& gls) {return qgls.points.end();}

inline std::vector<QPoint*>::const_iterator
range_begi n(const QLineString& gls) {return gls.points.begin();}

inline std::vector<QPoint*>::const_iterator
range_end(const Q.ineString& qls) {return qgls.points.end();}
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Adaption of QRing

namespace boost

{
nanmespace geonetry
{
namespace traits
{
tenpl at e<>
struct tag<QRi ng>
{
typedef ring_tag type;
b
}
}

} I/ nanmespace boost::geonetry::traits

Boost.lterator for QRing

#i ncl ude <boost/iterator/iterator_facade. hpp>

/* Customiterator type that flattens a 2D array into a 1D array */

template <class |, // Line iterator type
class R // Point reference type
>
class Ringlteratorlnpl : public boost::iterator_facade<

Ringlteratorlnpl <I,R>, R std::randomaccess_iterator_tag, R> //new traversal tag 0O
boost::random access_traversal _tag

{
public:
Ringlteratorlnpl () : pointlndex_(0)
{
}
explicit Ringlteratorlnpl (I lineStringlterCurrent)
: lineStringlterCurrent_(lineStringlterCurrent), pointlndex_(0)
{
}

tenpl ate<cl ass Qtherl, class O herR>

Ringlteratorlnpl (Ringlteratorlnmpl <Ctherl, OherR> const& other)
lineStringlterCurrent_(other.getLineStrit()), pointlndex_(other.getPointldx())

{

}

| getLineStrlt() const {return lineStringlterCurrent_;}

bool isEmpty() const {return isEnpty;}
size_t getPointldx() const {return pointlndex_;}

typedef typenane boost::iterator_facade<Ringlteratorlnpl<l,R>, R std::random access_iteratO
or_tag, R>::difference_type difference_type;

private:
friend class boost::iterator_core_access;

void increment ()

{

++poi nt | ndex_;
if (pointlndex_ >= (*lineStringlterCurrent_)->points.size())

{
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++lineStringlterCurrent_;

poi ntl ndex_ = 0;
}
}
voi d decrenent ()
{
i f(pointlndex_>0)
{
--poi nt | ndex_;
}
el se
{
--lineStringlterCurrent_;
poi ntlndex_ = (*lineStringlterCurrent_)->points.size()
}
}
voi d advance(di fference_type n)
{
di fference_type counter = n;
di fference_type maxPoi ntlndex, remai nder Poi ntl ndex;
whi | e( count er >0)
{
maxPoi ntl ndex = (*lineStringlterCurrent_)->points.size()
remai nder Poi nt I ndex = maxPoi nt| ndex - pointlndex_;
i f (count er>r enai nder Poi nt | ndex)
{
counter -= renai nder Poi nt | ndex;
++lineStringlterCurrent_;
}
el se // (counter<=renai nder Poi nt | ndex)
{
counter =0
poi nt | ndex_ = renmi nder Poi nt | ndex;
}
}
}

di fference_type distance_to(const Ringlteratorlnpl & other) const

{
| currentLineStringlter = getLineStrit()

| otherLineStringlter = other.getLineStrit();

di fference_type count = 0
di fference_type distance_to_other = std::distance(currentLineStringlter, otherLineStringltO
er);

i f(distance_to_other < 0)
{

count += pointlndex_;

whi | e(di stance_to_other < 0)

{
Q.ineString const* |Is = *otherLineStringlter
count -= |s->points.size()

++ot herLineStringlter;
++di st ance_t o_ot her
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}
assert(otherLineStringlter==currentLineStringlter);
}
el se if(distance_to_other > 0)
{
count -= pointlndex_;
whi | e(di stance_to_other < 0)
{
Q.ineString const* |Is = *currentLineStringlter
count += | s->points.size();
++currentLineStringlter;
--di stance_t o_ot her;
}
assert(otherLineStringlter==currentLineStringlter);
}
el se
{
count = pointlndex_ - other.getPointldx();
}
return count;
}
bool equal (const Ringlteratorlnpl & other) const
{
return (lineStringlterCurrent_ == other.getLineStrit()) &&
(pointlndex_ == other.getPointldx());
}

R dereference() const {return *(*lineStringlterCurrent_)->points|[pointlndex_];}

| lineStringlterCurrent_;

bool enpty;
size_t pointlndex_;
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Boost.Range for QRing

typedef Ringlteratorlnpl <std::vector<Q.ineString*>::iterator, QPoint> Ringlterator;

typedef Ringlteratorlnpl <std::vector<QLineString*>::const_iterator, const QPoint> ConstRinglterO
ator;

namespace boost

{
/'l Specialize netafunctions. W nust include the range. hpp header.
/1 W must open the 'boost' namespace.

tenpl ate <>
struct range_iterator<QRi ng>
{ typedef Ringlterator type; };

tenpl at e<>
struct range_const_iterator<QRi ng>
{ typedef ConstRinglterator type; };
} I/ namespace ' boost’
/1 The required Range functions. These should be defined in the sanme nanmespace

/'l as Ring.

inline Ringlterator range_begi n(QRi ng& r)
{return Ringlterator(r.lines.begin());}

inline ConstRi nglterator range_begi n(const QR ng& r)
{return ConstRinglterator(r.lines.begin());}

inline Ringlterator range_end(QRi ng& r)
{return Ringlterator(r.lines.end());}

inline ConstRi nglterator range_end(const QRi ng& r)
{return ConstRinglterator(r.lines.end());}
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Adaption of QPolygon

nanespace boost {
nanmespace geonetry {
nanmespace traits {

tenpl at e<> struct tag<QPol ygon> { typedef polygon_tag type; };

tenpl at e<> struct ring_const_type<Q@ol ygon> { typedef const QRi ng& type; };

tenpl at e<> struct ring_nutabl e_type<QPol ygon> { typedef QR ng& type; };

tenpl ate<> struct interior_const_type<QPol ygon> { typedef const CustonPol ygonRi n(
gRange type; };

tenpl ate<> struct interior_nutabl e_type<QPol ygon> { typedef CustonPol ygonRi nO
gRange type; };

tenpl at e<> struct exterior_ring<QPol ygon>

{
static QR ng& get (QPol ygon& p)
{
return (*p.exterior);
}
static QRing const& get (QPol ygon const & p)
{
return (*p.exterior);
}
H

tenpl ate<> struct interior_rings<QPol ygon>
{
static CustonPol ygonRi ngRange get ( QPol ygon& p)
{
return CustonPol ygonRi ngRange( Pol ygonRi nglterator(p.interiors.begin()), PolyO
gonRinglterator(p.interiors.end()));
}
static const CustonPol ygonRi ngRange get (QPol ygon const & p)
{
return CustonPol ygonRi ngRange( Const Pol ygonRi nglterator(p.interiors. be
gin()), ConstPolygonRinglterator(p.interiors.end()));

I
}
}

} I/ namespace boost::geonetry::traits
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Boost.lterator for QRings in QPolygon

template <class |, // Line iterator type
class R // Point reference type

>
class PolyRinglterator : public boost::iterator_facade<

Pol yRi nglterator<l,R>, R std::randomaccess_iterator_tag, R> //new traversal tag
{
public:

Pol yRi nglterator() {}

explicit PolyRinglterator(l ringlter) : _ringlter(ringlter) {}

tenpl ate<cl ass Qtherl, class OherR>

Pol yRi ngl terator (Pol yRi nglterator<Qherl, OherR> consté& other)
_ringlter(other.getRinglter()) {}

| getRinglter() const {return _ringlter;}

typedef typenane boost::iterator_facade<Pol yRinglterator<l,R>, R std::random access_iteratO
or_tag, R>::difference_type difference_type;

private:
friend class boost::iterator_core_access;

void increnment()

{
++_ringlter;
}
voi d decrenent ()
{
--_ringlter;
}
voi d advance(difference_type n)
{
std::advance(_ringlter,n);
}
di fference_type distance_to(const Pol yRi nglterator& other) const
{
return std::distance(_ringlter, other.getRinglter());
}
bool equal (const Pol yRi nglterator& other) const
{
return _ringlter == other.getRinglter();
}

R dereference() const {return *(*_ringlter);}

I _ringlter;

I
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Boost.Range for PolygonRinglterator

t ypedef Pol yRi nglterator<std::vector<QRing*>: :iterator,
typedef Pol yRi nglterator<std::vector<QRi ng*>::const_iterator,

ator;

cl ass Cust onPol ygonRi ngRange

{
Pol ygonRi nglt erat or _begin;
Pol ygonRi nglterator _end;
bool islterSet;
Const Pol ygonRi ngl terat or _cbegi n;
Const Pol ygonRi nglterator _cend;
bool isClterSet;

public:

Cust onPol ygonRi ngRange( Pol ygonRi ngl t erat or begi n,

gin), _end(end), islterSet(true) {}

Cust onPol ygonRi ngRange( Const Pol ygonRi ngl t erat or begi n,

gin(begin), _cend(end), isClterSet(true) {}
Pol ygonRi nglterator begin()

assert(islterSet);
return _begin;

}
Const Pol ygonRi ngl terat or cbhegi n() const
{
assert(isClterSet);
return _cbegin;
}

Pol ygonRi nglterator end()

assert(islterSet);
return _end;

}
Const Pol ygonRi nglterator cend() const
{
assert(isClterSet);
return _cend;
}

I

namespace boost

{

Pol ygonRi nglt erat or end)

/'l Specialize netafunctions. W nust include the range. hpp header.

/1 W must open the 'boost' namespace.

tenpl ate <>

QRi ng> Pol ygonRi ngl terator;
const QRi ng> Const Pol ygonRi nglterd

_begi n(beO

Const Pol ygonRi ngl t er at or end)

struct range_iterator<CustonPol ygonRi ngRange> { typedef Pol ygonRi nglterator type; };

t enpl at e<>

_cbeld

struct range_const _iterator<Cust onPol ygonR ngRange> { typedef ConstPol ygonRi nglterator type; };

} I/ namespace ' boost’
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/'l The required Range functions. These should be defined in the sanme nanespace
/'l as Ring.

i nline Pol ygonRi nglterator range_begi n( Cust onPol ygonRi ngRange& r)
{return r.begin();}

i nl i ne Const Pol ygonRi nglterator range_begi n(const CustonPol ygonRi ngRange& r)
{return r.cbegin();}

i nline Pol ygonRi nglterator range_end(CustonPol ygonRi ngRange& r)
{return r.end();}

i nl i ne ConstPol ygonRi nglterator range_end(const CustonPol ygonRi ngRange& r)
{return r.cend();}
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Release Notes
Boost 1.56

Additional functionality

New agorithm buffer for inflating/deflating geometries (buffer itself already existed but that was only to enlarge a box)
New agorithm remove_spikes, algorithm to remove spikes from aring, polygon or multi_polygon.

New algorithm point_on_surface, generating a point lying on the surface (interior) of the polygon

New algorithm is_simple, returning true if a geometry is simple according to the OGC standard

New agorithmis_valid, returning true if a geometry is valid according to the OGC standard

New algorithm crosses for checking this spatial relation according to the OGC standard

The set operation a gorithms (difference, intersection, sym_difference and union) now support asinput pairs of pointlike or linear
geometries

The distance and comparable_distance algorithms now support all pairs of geometry combinations

The spatial relationswhich didn't support it (covered by, touches, within, etc.) now support asinput linear and/or areal geometries
The support for boost::variants as input geometries in various algorithms

The rtree support for indexing segments

The rtree nearest() predicate support for arbitrary geometries

I mprovements

The rtree pack-creation algorithm optimization (thanks to Lu Wang)

Solved tickets

8310 Wrong results with overlapping polygons (fixed using point_on_surface for digoint)

9081 Booleans create self-intersecting polygons from non-self-intersecting polygons

9245 Check for process errorsin make_gbk.py

9563 (Sym)difference not successful, fixed by rescaling to robust type

9628 Wrong result of within() due to the winding strategy not working correctly for nearly-horizontal segments
9871 Remove spike in polygon with only a spike

9947 Missing info about WKT in documentation

10019 Difference of Linestring and Box returns their intersection

10077 Wrong types in concept checks in boost/geometry/arithmetic/arithmetic.hpp

Budfixes

intersects(polygon) could return a self-intersection-point for its closing point, fixed

equals() could return invalid results for non-simple linear geometries according to the OGC standard, fixed
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« touches() didn't work properly for CCW areal geomtries, fixed
* rtree nearest queries returned wrong elements for non-cartesian coordinate systems, fixed

* rtree crashed in some cases when used with Interprocess all ocator, fixed

Boost 1.55
Additional functionality

» Added centroid for segment type

Added intersects() and digjoints() for Segment-Box and Linestring-Box

Added rtree creation using packing algorithm

Added containg() and covers() spatial query predicates

» Added iterative queries

Documentation

Bugfixes

* Insome cases .back() or .clear() was called, violating the usage of Concepts. Fixed for the reported cases

» Use consistent side information in cart_intersect and get_turn_info and handle_tangencies and enrich_intersection_info. Thisis
done by switching to integer (if hecessary) for the specific 6 points only, zooming in on the 4 or 3 segments

Solved tickets

e 6958 Intersection generates self-intersection. Caused by spike, fixed

8364 Invalid input exception, caused by spikes in previous steps, fixed

» 8365 Invalid input exception, caused by spikesin previous steps, fixed

8969 boost::geometry::model::point single argument constructor should be explicit
8825 Patch adding member variable documentation to doxygen xml2gbk

» 8652 Intersection fails for triangle-triangle intersection. Caused by spike, fixed

» 9047 Boost files that include themsel ves (strategies/intersection.hpp), fixed
Internal changes

 Distance-strategy TODO

» Transform-strategy TODO

Spikes (could be generated in difference) in integer-based overlays are now avoided during generation
* Cleanup, removed old M SV C2005 project files, let all tests pass green (also in extensions)

» R*-tree balancing algorithm optimized

Boost 1.54

Additional functionality
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 added Spatial Index, developed for Boost. Geometry by Adam Wulkiewicz. The spatial index was originally started by Federico
J. Fernandez during the Google Summer of Code 2008 program, mentored by Hartmut Kaiser.

 added SVG-output, this was already in extensions for several years

Documentation

» small fixes of missing words

« fixesin doc of template parameters (convex_hull, exterior_ring, return_buffer)
Bugfixes

« collinear opposite segments did sometimes (in circles) have arobustness issue, fixed
« fixed insertion of false intersection point (found by buffer)

 applied patch of Vladimir Petrovic for debugging traversals

Solved tickets

7462 degenerate union result for float, fixed

» 7465 wrong construtors access type in scale_transformer class, fixed

e 7802 cart_intersect.hpp unused parameter warnings, fixed

o 8254 faulty intersection, fixed

» 8393 polygon model doesn't adhere to stated Polygon concept rules, doc updated.
8403 silenced compiler warning C4127: conditional expression is constant

8405 silenced compiler warning C4189: '..." : local variable isinitialized but not referenced
Internal changes

e Made severa algorithms variant-aware (append, area, clear, convert, equals, length, num_points)

Boost 1.53

Bugfixes

« avoid generating output polygons with interior rings below minimum size (e.g. one or two points)
» geonetry: : di sjoi nt for degenerate segments (patched by Karsten Ahnert)

» problemingeonet ry: : di f f er ence for missing handling tangency, reported by H2
 fixedgeometry: : for_each for use with Lambda's

« fixed geomet ry: : conpar abl e_di st ance point-linestring (and -range, -polygon)

Additional functionality

» combinationsfor geonet ry: : di sj oi nt : point/ring, point/polygon, point/multi_polygon

» combinationsfor geomet ry: : i nt er sect s: point/ring, point/polygon, point/multi_polygon

Internal changes
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 updatesin specializations/not_implemented for various algorithms (asin an earlier version, these changes are still going on; they
take care for simplified structs, better error reporting, and automatized documentation)

 fixesin unit tests

Boost 1.51
Breaking changes

* points accessed through a pointer (e.g. in alinestring) should now be specialized without the pointer. In previous versions a type
nmy_poi nt used likel i nest ri ng<ny_poi nt *> had to be specalized like: t enpl at e<> struct tag<my_poi nt *>. Now the
library itself removesthe pointer before calling the traits class, so now it should belike: t enpl at e<> struct tag<ny_poi nt >

Bugfixes

* intersection was sometimes wrong for integer points, fixed

» documentation, order of parametersin simplify was wrong, fixed
Solved tickets

7030 spherical distance, fixed (by patch of Karsten Ahnert)

Boost 1.50

Bugfixes

« thereturn type of comparable projected point strategy for integer points was wrong (integer), fixed
* saveral robustnessissuesin intersection of segments and polygons, fixed

* invalid intersection output is filtered out

« digjoint for multi_polygon's might incorrectly return true, fixed

Solved tickets

» 6585 patch for alternative syntax multipoint, applied

6584 patch for bug in distance, applied

» 5730 same issue as 6584, fixed

6166 patch for missing transformation, applied

6696 invalid intersection output, was (by chance) already fixed in Trunk before reported
Additional functionality

* added agorithm "touches' (OGC SF compliant) for * polygon/* polygon

Boost 1.49

Breaking changes
» point_xy was accidentally included in one of the headerfiles. If the point_xy classis used, it should be included explicitly now.
Bugfixes

* budfix: distance for multi-geometriesignored specified distance strategy. Fixed
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* bugfix: difference for polygon/multi_polygon (reported 2011/10/24 on GGL-list)

* bugfix: raise exception for calculation of distances of multi-geometrie(s) where one of them is empty
* bugfix: multi DSV did not correctly use settings, fixed

* bugfix: self-intersections could sometimes be missed (introduced in 1.48), fixed

* bugfix: convex hull crashed on empty range (e.g. empty multi point), fixed

* budfix: area/centroid/side/intersection/distance did not work for "int" type filled with large (but not overflowing) integers. Fixed.
* bugfix: disoint/intersect did not work for degenerate linestrings. Fixed.

* bugfix: covered_by did not compile for aring. Fixed.

Solved tickets

e 6019 convex_hull / area, fixed.

» 6021 convex_hull / append (multipoint), fixed.

* 6028 Documentation: closure, fixed.

e 6178 Missing headerfile, fixed.

Additional functionality

* support for line/polygon intersections and differences

« support for convert of segment/box of different point types

* support for append for multi point

» the scalar function distance now throws an empty_input_exception on empty input
Documentation

 updated support statusin several algorithms

* updated conformance to OGC or std

* other updates and fixes

Internal changes

* updates in specializations/not_implemented for distance/convert/assign/area/with/covered_by
» move of wkt/dsv to io folder, making domains redundant

» warnings. strategy concepts assigned to zero to avoid clang warnings (patched by Vishnu)

» warnings:. there were several unused parameters, for which gec/clang warned (patched by Christophe)

Boost 1.48
Budfixes
» Robustnessissue, in some circumstances the union failed to output. Fixed.

» Robustness issue, in some circumstances the calculated intersection point was outside the segment. Fixed.
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 Concept issue, cartesian intersect didn't understand segments other than the provided one. Fixed.
» Sometimes self-intersections in linestrings were missed. Fixed.

» The fusion coordinate system was not registered correctly. Fixed.

Solved tickets

» 5726 Segment intersection algorithm still assumes 'first', ‘'second' members

» 5744 Mistake in fusion adapt example

» 5748 Needed to include <boost/foreach.hpp>

» 5954 distance pythagoras skips sqrt() step

I mprovements on algorithms

» Checking self-intersectionsis now not done automatically, this can blast performance.

» Besidesthat, checking self-intersections is made faster.

* Intersections now avoid outputting duplicate points. So they output the minimal set.

Additional algorithms

» covered by: withinis defined as "within, not on boundary". covered by is"within or on boundary"
Additional functionality

« within; strategies can now be specified for within<point, box> and within<box, box>

* convert: amuch broader range of conversionsis supported

* assign: idem, (currently partly) synonym for convert (but reversed arguments)

Additional coordinatetypes

* Basic (limited) support for Boost.Rational

Boost 1.47

Original release
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About this Documentation

Within the Boost community there are several styles of documenting. Most libraries nowadays are using QuickBook, the WikiWiki
style documentation.

Boost.Geometry started with Doxygen, and during review it was decided to go to QuickBook. However, it was convenient to keep
Doxygen also there: it does a good job of connecting descriptions to function and class declarations.

Doxygen is able to generate XML (besides the normal HTML output), containing all documentation.

So the challenge wasto translate the XML generated by doxygen to QuickBook. At least, trand ate parts of it. Boost contains currently
two tools using XSLT to go from Doxygen-XML to BoostBook, or to QuickBook. These tools are used within Boost.Random and
Boost.Asio (and maybe more). However, this XSLT process was quite hard, did not deliver (yet) the wished results, and we are all
C++ programmers. So another tool was born, this time in C++ using RapidXML, going from Doxygen-XML to QuickBook with
the ability to mix both.

The chain
The processis as following:
1. call doxygen to go from C++ to XML
2. call doxygen xml2qgbk to go from XML to QuickBook
3. call bjam to from QuickBook to HTML
a. bjam trandlates QuickBook to BoostBook
b. bjam then translates from BoostBook to DocBook
¢. bjam then tranglates from DocBook to HTML

This chainis currently called by "make_gbk.py", a Python script which calls the chain above in the right order. Python ensures that
the chain can be handled in both Windows and Linux environments (it is probably possible to call al parts with bjam too).

The reference matrix

Therereference matrix isthe only thing written in BoostBook. Itisan XML filewith an overview of al Boost.Geometry functionality.
Presenting it like this is not possible within QuickBook, therefore BoostBook XML is used here. It is included by the QuickBook
code. The Boost.Asio documentation contains a similar reference matrix.

Mixing QuickBook into C++ code

With Doxygen it is possible to define aliases. Specificly for doxygen xml2qgbk, the alias \qbk{...} was defined. This alias \qbk{...}
add some XML -tags around the text inside the alias, such that that included part is recognizable by the converter.

So the C++ code might look like this:

/*1

\brief Sone explanation

\'i ngroup sone_group

\details Some details

\'t param Geonetry Description of the tenplate paraneter
\ param geonetry Description of the variable

\ gbk{ [include reference/ nore_docunentation. gbk] }
>/
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First you see normal Doxygen comments. Thelast line usesthe alias\gbk{ ...} toinclude a QuickBook file. So most of the document-
ation can be written in that QuickBook file: behaviour, complexity, examples, related pages, etc.

In the example above a QuickBook include statement is used. But any QuickBook code can be used, the QuickBook code does not
have to be stored in a separate file. Two more samples:

/*1
\ gbk{
[ headi ng Exanpl e]

[area_with_strategy]
[area_with_strategy_output]

[ headi ng Avail abl e Strategies]
[link geonetry.reference. strategies.strategy_area_surveyor Surveyor (cartesian)]

}
*/

In thisexample pieces of QuickBook areincluded, two headers, two examples (thisisthe QuickBook way - the examples are defined
elsawhere), and alink.

QuickBook within C++ issues

There are two issues: the comma and the asterisk. If within the\qbk alias a commais used, it is recognized by Doxygen as another
parameter, and therefore will not deliver the correct results, or result into errors. Thisis easily solvable by escaping commal’s (by
putting a backslash directly before the comma, \, ). It within the \qbk alias an asterisk is used on the first line, it is interpreted by
Doxygen aswell. This asterisk can be escaped aswell, and thistimeit is doxygen_gbk2xml which handles this escape and transl ates
it back into an asterisk.

Overloads

Boost.Geometry contains alot of overloads, two functions with the same name and, for example, a different number of parameters.
Or, as another example, a const and a hon-const version. They can be marked specificly to the doxygen_xml2gbk tool with the \gbk
alias, by adding a specific description for the overload. So, for example, \qbk{distinguish,with strategy} will result in another page
where the text "with strategy" is added, and it is processed as"_with_strategy" within the QuickBook section name.

Overloads and sharing documentation

With overloads, part of the documentation must be shared, and other part must not. The descriptions are often the same. But the ex-
amples are usualy not. So it is a balance between sharing documentation, including shared documentation, avoiding too much sep-
arate QuickBook files containing pieces of documentation and avoiding including too much QuickBook code within the C++ code...

Doxygen aliases

While documenting alarge library, it is unavoidabl e that you have to document the same parametersin different places. For example,
the template parameter Geometry, and the variable geometry, occur at least 100 timesin our library.

To avoid repeating the same text again and again, Doxygen aliases are used. So \tparam_geometry means that the generic description
for atemplate parameter geometry isinserted. \param_geometry doesthe samefor aparameter. Thisisall handled by Doxygen itself.
The aliases can also be parameterized, for example: \return_calc{area} is expanded to: The calculated area

Thisisfor Doxygen alone and is not related to doxygen xml2gbk or QuickBook.
QuickBook macros
QuickBook has the same functionality for the same purpose: macro's or templates can be defined. Within Boost. Geometry thisis

used in the QuickBook parts of the documentation. So the general rule would be: whereit is possible to use a Doxygen alias, we use
aDoxygen dias. If we are outside the scope of Doxygen and we want to define a macro, we use a QuickBook macro.
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Stated otherwise, we don't use the generated Doxygen documentation, but if we would, it would look correct and would not be un-
readable by unexpanded QuickBook macro's.

Code examples

We favour the use of code examples within the generated documentation. Example code must be correct, so examples must compile,
run, and produce the correct results. QuickBook has a nice solution to include and present C++ source code, including syntax high-
lighting. So we generally present the example (a complete example including necessary headerfiles) and the output. Asserts are not
used here, these are examples and no tests.

So thisiswhy we did enclose in the \gbk alias above:

[ headi ng Exanpl e]
[area_with_strategy]
[area_with_strategy_out put]

We define a heading, we include the example (here denoted by the name "area with_strategy") and we include the output of the
sample "area with_strategy output”. Note that we simulate that the output is C++ code, a trick giving the appropriate formatting
(there might be other ways to get the same effect).

All these QuickBook examples are included in the doc/src/examples/* folders, where also a Jamfileis present. Running bjam there
ensures that nothing is broken in the examples.

Some examples, if relevant, are accompagnied by images. The images are generated by the example themselves (though marked as
commented out for QuickBook), deliver an SV G file which can be manually converted to a PNG (I'm using InkScape for that which
is quite convenient).
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