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Contributions

Boost.Geometry contains contributions by:
 AkiraTakahashi (adaption of Boost.Fusion)
* Alfredo Correa (adaption of Boost.Array)

« Adam Wulkiewicz (spatial indexes) *

« Federico Fernandez (spatial indexes) 2

L Currently an extension
2 Currently an extension
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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 also be downloaded from the current Boost
release branch in the Boost Subversion repository.

The library development upstream is available from the Boost trunk in the Boost Subversion repository.

Note that the library extensions are not distributed in the official Boost releases, but only available in the Boost trunk 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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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.

render
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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.
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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

render
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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:

10

httpo://www.renderx.com/


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

Geometry

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:

11
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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:

12
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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

13
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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

14
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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:

15
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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.

16
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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)
* 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 x.x
* darwin
e darwin4.0.1
e darwin4.4
* intel
e intel 11.1

* intel 11.0
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* 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 acollection 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>

Thisis the 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 al provided geometry types: point, linestring, polygon, ring, box. Thefilegeonet 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.

For users using multi-geometries:

#i ncl ude <boost/geometry/ nulti/geometries/multi_geonetries. hpp>

Advanced Includes

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

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

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.

e 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.

18
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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,

Intelli Sense 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
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Indexes

Reference matrix
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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 Ccs.: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
covered_by
digoint

equals

intersects

overlaps
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)

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

Distance

strategy::distance::projected point
strategy::distance::pythagoras
strategy::distance:;cross_track
strategy::distance::haversine

Side

strategy::side::side by triangle
strategy::side::side by cross track
strategy::side::spherica_side formula

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

Convex Hull

strategy::convex_hull::graham_andrew

Simplify

strategy::simplify::douglas_peucker

Within

strategy::winding
strategy::crossings multiply
strategy::franklin

Arithmetic

Add Subtract Multiply
add_point subtract_point multiply _point
add_value subtract_value multiply_value
Products

dot_product

Alphabetical Index

A

add point, 179

add value, 180
append, 84

area, 69, 72, 233, 234
assign, 74
assign_inverse, 76
assign_point, 180
assign_points, 78
assign_value, 181
assign_values, 80, 81, 82

Divide

divide_point
divide value
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assign_zero, 83
average, 235

B

bashein_detmer, 236

BOOST_GEOMETRY_REGISTER BOX, 51
BOOST_GEOMETRY_REGISTER BOX_2D 4VALUES, 52
BOOST_GEOMETRY_REGISTER _BOX_TEMPLATED, 54
BOOST_GEOMETRY_REGISTER_LINESTRING, 55
BOOST_GEOMETRY_REGISTER_LINESTRING_TEMPLATED, 56
BOOST_GEOMETRY_REGISTER_MULTI_LINESTRING, 57
BOOST_GEOMETRY_REGISTER_MULTI_LINESTRING_TEMPLATED, 58
BOOST_GEOMETRY_REGISTER_MULTI_POINT, 58
BOOST_GEOMETRY_REGISTER_MULTI_POINT_TEMPLATED, 59
BOOST_GEOMETRY_REGISTER_MULTI_POLY GON, 60
BOOST_GEOMETRY_REGISTER_MULTI_POLYGON_TEMPLATED, 61
BOOST_GEOMETRY_REGISTER_POINT 2D, 62
BOOST_GEOMETRY_REGISTER_POINT 2D _CONST, 63
BOOST_GEOMETRY_REGISTER_POINT 2D _GET_SET, 64
BOOST_GEOMETRY_REGISTER_POINT 3D, 65
BOOST_GEOMETRY_REGISTER_POINT_3D_CONST, 65
BOOST_GEOMETRY_REGISTER _POINT_3D_GET_SET, 66
BOOST_GEOMETRY_REGISTER_RING, 67
BOOST_GEOMETRY_REGISTER_RING_TEMPLATED, 68

box, 224

box_view, 248

buffer, 86

C

cartesian, 193

centroid, 88, 90, 235, 236
centroid_exception, 214
clear, 96

clockwise, 213

closeable view, 251
closed, 212
closing_iterator, 215
closure, 196
closure_selector, 212
closure_undertermined, 212
comparable_distance, 116
convert, 99

convex_hull, 102, 237
coordinate_system, 197
coordinate_type, 198
correct, 105
counterclockwise, 213
covered by, 107, 109
crossings_multiply, 247
cross _track, 231

cs, 193, 194, 194, 195

cs tag, 199

D

d2, 218
degree, 199
difference, 111
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dimension, 200

digoint, 115

distance, 118, 120, 228, 229, 230, 231
divide point, 181

divide value, 182

dot_product, 182

douglas_peucker, 240

E

envelope, 121

equals, 126
ever_circling_iterator, 215
exception, 213

expand, 128

exterior_ring, 37, 37

F

for_each_point, 130, 131
for_each_segment, 133, 136
franklin, 246

G

geographic, 195

get, 29, 30

get_as radian, 32
graham_andrew, 237

H
haversine, 229
huiller, 234

identity view, 252
interior_rings, 38, 38
interior_type, 201
intersection, 136
intersects, 139, 141
inverse transformer, 241
is radian, 202

L
length, 142, 143
linestring, 220

M

make, 145, 147
make inverse, 148
make_zero, 149
map_transformer, 242
model, 216, 218, 220, 221, 222, 223, 224, 224, 226, 227, 227
multiply_point, 183
multiply_value, 183
multi_linestring, 223
multi_point, 222
multi_polygon, 224
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N

num_geometries, 150
num_interior_rings, 151
num_points, 153

O

open, 212
order_selector, 213
order_undetermined, 213
overlaps, 155

P

perimeter, 155, 156
point, 216
point_order, 203
point_type, 204
point_xy, 218
polygon, 221
projected_point, 230
pythagoras, 228

R

radian, 205
referring_segment, 227
return_buffer, 87
return_centroid, 93, 94
return_envelope, 123
reverse, 157

reversible view, 252
ring, 226

ring_type, 206
rotate_transformer, 243

S

scale_transformer, 243
segment, 227

segment_view, 250

set, 33, 34

set_from_radian, 36

side, 238, 239, 239

side by cross track, 239
side by triangle, 238
simplify, 159, 160, 240
spherical, 194
spherical_equatorial, 194
spherical_side formula, 239
strategy, 228, 229, 230, 231, 233, 234, 235, 236, 237, 238, 239, 239, 240, 241, 242, 243, 243, 244, 244, 245, 246, 247
subtract_point, 184
subtract_value, 184
surveyor, 233
sym_difference, 163

T
tag, 207

tag_cast, 210

transform, 165, 167, 241, 242, 243, 243, 244, 244
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trandate_transformer, 244

U

ublas_transformer, 244
union_, 169
unique, 172

W
winding, 245
within, 174, 177, 245, 246, 247
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Reference

Access Functions

g et
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

Behavior
Case Behavior
Point Returns the coordinate of a point
Circle or Sphere Returns the coordinate of the center of a circle or sphere (cur-
rently in an extension)
Spherical Returnsthe coordinate of apoint, in either Radian's or Degree's,
depending on specified units
Complexity
Constant
Example
Get the coordinate of a point
29
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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 : : d2: : poi nt _xy<doubl e> point(1, 2);

doubl e X
doubl e y

= bg: : get <0>(point);
= bg: : get<l>(point);

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

return O

Output:
x=1 y=2

Header

Either

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

Or

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

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

Behavior
Case Behavior
Rectangle 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 : : d2: : poi nt _xy<doubl e> > box

bg: : assi gn_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

get_as_radian

get coordinate value of a point, result isin Radian

Description

Result isin Radian, even if source coordinate system isin Degrees

Synopsis

tenpl ate<std::size_t Dinmension, typenane Geonetry>
fp_coordi nate_t ype<Geonetry>::type get_as_radi an(Geonetry const & geonetry)

Parameters
Type Concept Name Description
Dimension dimension - Must be specified
Geometry const & geometry geometry geometry to get coordinate
value from
Returns

coordinate value
Header
Either

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

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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Geometry

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/geonetry/ geonetry. hpp>

Or

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

Behavior

Case

Rectangle

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/ geonetry. hpp>

Or

Description
Must be specified

geometry to assign coordinate
to

coordinate value to assign
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Geometry

#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
P polygon type - Must be specified
Polygon & polygon the polygon to get the exterior
ring from
Returns

areference to the exterior ring

Header

Either

#i ncl ude <boost/geonetry/ 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

aconst reference to the exterior ring

37

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

Header

Either

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

#i ncl ude <boost/geonetry/ 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 ypenane 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/ 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
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Returns

the interior rings (possibly a const reference)
Header

Either

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

#i ncl ude <boost/geonetry/core/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 algorithms.

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 allow con-
taining C arrays (thisis not related to Boost.Geometry). The C array istherefore 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_REQ STER_C_ARRAY_CS(cs: : cartesi an)

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:
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1.73205

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, 1.1);
boost: : geonetry: :set<l>(a, 2.2);
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> > |line
I'i ne. push_back(b);

return O

Output:

1. 41421
1. 20416
1. 55563
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Boost.Fusion
Boost.Fusion adapted structs or classes are adapted to the Boost. Geometry point concept
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/ geonetri es/ 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_named. 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

{
I

BOOST_FUSI ON_ADAPT_STRUCT( sanpl e_poi nt, (double, x) (double, y) (double, 2z))
BOOST_GEOVETRY_REG STER BOOST _FUSI ON_CS(cs: : cartesian)

double x, vy, z;

int main()
{

sanmpl 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;
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Output:

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 points in Boost. Geometry

Working with Boost. Tuples in Boost.Geometry is straightforward and shown in various other examples as well.
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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: :tupl e<doubl e, doubl e> > 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::wthin(boost::nake_tuple(1.5 2.5), poly)
<< std::endl;

return O;

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 (aswell as polygons) can be used by Boost.Geometry. The two libraries can therefore be used together. Using
aboost::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 points 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()
{
boost: : pol ygon: : point_data<int> a(1, 2), b(3, 4);
std::cout << "Distance (using Boost.CGeonetry):
<< boost::geonetry::distance(a, b) << std::endl;
std::cout << "Distance (using Boost. Polygon):
<< boost:: pol ygon: : euclidean_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::point_data<...>, algorithms from both Boost.Polygon and Boost. Geometry can be called.

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 points 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: : point _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. Polygon):
<< boost:: pol ygon: : eucl i dean_di stance(a, b) << std::endl;

return O;

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

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::point_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 points within Boost.Geometry

#i ncl ude <i ostrean>
#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.CGeonetry):
<< boost::geonetry::distance(a, b) << std::endl;
std::cout << "Distance (using Boost. Polygon):
<< 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 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::point_data<...>, algorithms from both Boost.Polygon and Boost. Geometry can be called.

Model of

Polygon Concept
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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 points 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. Polygon):
<< 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.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

e aring

o amulti_point

e 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.
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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/geomnetry/ 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

I i ne. push_back(xy(0, 0));

i ne. push_back(xy(1, 1));
I i ne. push_back(xy(2, 2));
Ii ne. push_back(xy(3, 1));
I i ne. push_back(xy(4, 0));
I i ne. push_back(xy(5, 1));
I i ne. push_back(xy(6, 2));
Ii ne. push_back(xy(7, 1));
I i ne. push_back(xy(8, 0));

usi ng boost: :adaptors::filtered

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

return O;

Output:

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 a range.

Model of

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

* aring

» 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/geomnetry. hpp>
#i ncl ude <boost/geomnetry/ geonetries/linestring. hpp>
#i ncl ude <boost/geonetry/ geonetries/ point_xy. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ adapt ed/ boost _range/ rever sed. hpp>
int main()
{
t ypedef boost::geonetry:: nodel::d2:: poi nt_xy<int> xy;
boost: : geonmetry: :nmodel ::linestring<xy> line
l'i ne. push_back(xy(0, 0));
l'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))

Boost.Range sliced

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

Description

Boost.Range sliced range adaptor creates a slice 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
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e amulti_point

o 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/assi gn. hpp>

#i ncl ude <boost/geonetry. hpp>

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

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

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

int main()
{

usi ng namespace boost: : assign;

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

boost:: geonetry::nodel ::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

return O;

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

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

Description

crendl ;

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:
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 alinestring

* aring

» amulti_point

e amulti_linestring

e 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

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

#i ncl ude <boost/geonetry. hpp>

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

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

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

int main()

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

t ypedef boost::geonetry::nodel::d2:: point_xy<int> xy;
boost : : geonetry: : nmodel : : 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:: geonmetry::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, 0), (O, 1), (0, 2), (1, 2), (2, 2), (2, 0), (0, 0))
Strided: ((O0, 0), (0, 2), (2, 2), (0, 0))
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Macro's for adaption

BOOST_GEOMETRY_REGISTER BOX

Macro to register a box.

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
#def i ne BOOST_GEOVETRY_REGQ STER_BOX( Box,
Parameters

Name
Box

Point

MinCorner

MaxCorner

Header

Poi nt ,

M nCor ner, MaxCor ner)

Description
Box type to be registered

Point type on which box isbased. Might be two or three-dimen-
sional

minimum corner (should be public member or method)

maximum corner (should be public member or method)

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

Example

Show the use of the macro BOOST_GEOMETRY _REGISTER_BOX
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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

{
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)

/1 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.
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_CEOVETRY_REG STER BOX 2D 4VALUES(Box, Point, Left, Bottom Right, Top)

52

httpo://www.renderx.com/


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

Geometry

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/register/box. hpp>
Example

Show the use of the macro BOOST_GEOMETRY _REGISTER_BOX_2D_4VALUES

#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)

/'l 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:: make<my_box>(0, 0, 2, 2);
std::cout << "Area: " << boost::geonetry::area(b) << std::endl;
return O;
}
Output:
Area: 4
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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

#defi ne BOOST _GEOMVETRY_REAQ 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)
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/geomnetry/ geonetries/ poi nt_xy. hpp>
#i ncl ude <boost/geonetry/ geonetries/register/box. hpp>

tenpl ate <typenane P>
struct my_box

{
PI1Il, ur;
b
/1l Register the box type
BOOST_GEOMETRY_REQ STER BOX_TEMPLATED( ny_box, I, ur)
int main()
{

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

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

Output:
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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>
Example

Show the use of BOOST_GEOMETRY _REGISTER_LINESTRING

#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/linestring. hpp>

t ypedef boost::geonetry:: nodel::d2:: poi nt _xy<doubl e> poi nt_2d;
BOOST_GEOVETRY_REG STER LI NESTRI NG( st d: : vect or <poi nt _2d>)

int main()

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

/'l Usage of Boost.Geonetry's length and wkt functions
std::cout << "Length:

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

<< std::endl;

std::cout << "VKT:
<< boost::geonetry::wkt(line)
<< std::endl;

return O;
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Output:

Lengt h: 2.82843
WKT: LINESTRIN1 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 all types of this templated linestring are registered, regardless of their point type.

Synopsis

#defi ne BOOST _GEOVETRY_REG STER LI NESTRI NG TEMPLATED( Li nest ri ng)

Parameters

Name Description

Linestring linestring (without template parameters) type to be registered
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 ostrean
#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.Geonetry Linestring Concept
BOOST_GEQOVETRY_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);

/1 Boost.Geonetry al gorithns 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:
56

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

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/geonmetry/multi/geonetries/register/multi_linestring.hpp>
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/ multi/geonetries/register/multi_linestring. hpp>

t ypedef boost::geonetry::nodel::linestring
<
boost::tupl e<float, float>
> |inestring_type;

BOOST_GEOMETRY_REG STER BOOST_TUPLE_CS(cs: : cart esi an)
BOOST_GEOMETRY_REG STER MULTI _LI NESTRI NG(st d: : deque<l i nestring_t ype>)

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 ("LINESTRING2 2,3 3)", lines[1]);
/'l Usage of Boost.Geonetry
std::cout << "LENGITH: " << boost::geonetry::length(lines) << std::endl;
return O;
}
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Output:

LENGTH: 2.82843

BOOST _GEOMETRY_REGISTER_MULTI_LINESTRING_TEMPLATED
Macro to register atemplated multi_linestring.
Description

Themacro BOOST_GEOMETRY_REGISTER_MULTI_LINESTRING_TEMPLATED registersatemplated 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

#defi ne BOOST _GEOVETRY_REG STER MULTI _LI NESTRI NG TEMPLATED( Mul ti Li neSt ri ng)

Parameters
Name Description
MultiLineString multi_linestring (without template parameters) type to be re-
gistered
Header
#i ncl ude <boost/geonetry/nulti/geonetries/register/multi_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 isrecognized 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

#defi ne BOOST _GEOVETRY_REG STER MULTI PO NT( Ml ti Poi nt)

Parameters
Name Description
MultiPoint multi_point type to be registered
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Header
#i ncl ude <boost/geometry/ nmulti/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/geomnetry. hpp>

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

#i ncl ude <boost/geonetry/ multi/geonetries/register/ nulti_point. hpp>
#i ncl ude <boost/geometry/ multi/i o/ wkt/wkt. hpp>

typedef boost::tuple<float, float> point_type;

BOOST_GEOMETRY_REG STER BOOST_TUPLE_CS(cs: : cart esi an)
BOOST_GEOMETRY_REG STER MULTI _POI NT(std: : deque< : : poi nt_type >)

int main()

{

/1 Normal usage of std::
std: : deque<poi nt _type> multi _point;
mul ti _poi nt. push_back(point_type(1, 1)

)i
mul ti _poi nt. push_back(point_type(3, 2));

/'l Usage of Boost.Geonetry
std::cout << "WKT: " << boost::geometry::wkt(nulti_point) << std::endl;

return O;

Output:

VKT: 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) typeto be registered
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Header
#i ncl ude <boost/geometry/ nmulti/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/geomnetry. hpp>

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

#i ncl ude <boost/geonetry/ multi/geonetries/register/ nulti_point. hpp>
#i ncl ude <boost/geometry/ multi/i o/ wkt/wkt. hpp>

BOOST_GEOMETRY_REGQ STER_MULTI _PO NT_TEMPLATED( st d: : deque)
BOOST_GEOMETRY_REGQ STER BOOST_TUPLE_CS(cs: : cart esi an)

int main()

{

/1 Normal usage of std::

std: : 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::geometry::wkt(nulti_point) << std::endl;

return O;

Output:

VKT: MULTI PO NT((1 1), (3 2))

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_GEOVETRY_REG STER _MULTI _POLYGON( Mul ti Pol ygon)

Parameters

Name Description

MultiPolygon multi_polygon type to be registered
Header

#i ncl ude <boost/geonetry/ multi/geonetries/register/multi_polygon. hpp>
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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/ nulti/geometries/register/ multi_polygon. hpp>

t ypedef boost::geonetry:: nodel :: pol ygon
<

boost::tupl e<fl oat, float>
> pol ygon_t ype;

BOOST_GEQOVETRY_REGQ STER BOOST _TUPLE CS(cs:: cartesian)
BOOST_GEOVETRY_REQ STER_MJLTI _POLYGON( st d: : vect or <pol ygon_t ype>)

int main()
{

/1 Normal usage of std::

std:: vector<pol ygon_t ype> pol ygons(2);
boost:: geonetry::read_wkt("POLYGON((O 0,0 1,1 1,1 0,0 0))", polygons[0]);
boost:: geonetry::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

BOOST _GEOMETRY_REGISTER_MULTI _POLYGON_ TEMPLATED
Macro to register atemplated multi_polygon.
Description

The macroBOOST_GEOMETRY_REGISTER_MULTI_POLY GON_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
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Header

#i ncl ude <boost/geonetry/ nmulti/geonetries/register/nulti_polygon. hpp>
Example

[register multi_polygon templated] [register_multi_polygon_templated output]
BOOST_GEOMETRY_REGISTER_POINT_2D

Macro to register a 2D 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_REG STER PO NT_2D( Poi nt, Coordi nat eType, Coordi nateSystem Fiel d0, 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>

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

(1)
struct | egacy_point
{
doubl e x, vy;
H

BOOST_GEOVETRY_REG STER PO NT_2D(| egacy_poi nt, double, cs::cartesian, x, y) O
int main()
{

| egacy_point pl, p2;

nanespace bg = boost::geonetry;

(3]

bg: : assign_val ues(pl, 1, 1);

bg: : assi gn_val ues(p2, 2, 2);

double d = bg::distance(pl, p2);

std::cout << "Distance: " << d << std::endl;

return 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)
Description

ThemacroBOOST _GEOMETRY_REGISTER POINT 2D CONST registersatwo-dimensional point type such that it isrecognized
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_REQ STER PO NT_2D CONST( Poi nt, Coordi nat eType, Coordi nateSysl
tem FieldO, Fieldl)
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Geometry

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

Themacro BOOST_GEOMETRY_REGISTER_POINT_2D_GET_SET registersatwo-dimensional point type such that itisrecognized
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_GEOVETRY_REQ STER PO NT_2D GET_SET( Poi nt, Coordi nat eType, Coordi nat eSys[
tem GetO, Getl, SetO, Setl)

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>
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BOOST_GEOMETRY_REGISTER_POINT_3D
Macro to register a 3D 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_GEOMVETRY_REG STER PO NT_3D( Poi nt, Coordi nat eType, Coordi nat eSys[O
tem FieldO, 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_CONST
Macro to register a 3D point type (const version)
Description

ThemacroBOOST_GEOMETRY_REGISTER POINT_3D_CONST registersathree-dimensional point type such that it isrecognized
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 nateSysQ
tem FieldO, Fieldl, Field2)
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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)
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 methodsto change coordinates

Synopsis

#def i ne BOOST_GEOVETRY_REQ STER PO NT_3D GET_SET(Poi nt, Coordi nat eType, Coordi nat eSysQO
tem GetO, CGetl, Get2, Set0O, Setl, Set?2)

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 thefirst (usually x) coordinate
Setl Method to set the second (usually y) coordinate
Set2 Method to set the third (usualy z) coordinate
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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_GEOVETRY_REG STER Rl 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

#i ncl ude <i ostrean

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

t ypedef boost::geonetry::nodel ::d2:: point_xy<doubl e> point_2d;
BOOST_GEOMETRY_REQ STER _RI NG(std: : vect or <poi nt _2d>) @

int main()

{
/1 Normal usage of std::
std::vector<point_2d> ring;
ri ng. push_back(point_2d(1, 1));
ri ng. push_back(point_2d(2, 2));
ri ng. push_back(point_2d(2, 1));

/'l Usage of Boost.Geonetry
boost: : geonmetry: :correct(ring);

std::cout << "Area: " << boost::geonetry::area(ring) << std::endl;
std::cout << "WKT: " << boost::geonetry::wkt(ring) << std::endl;
return O;
}
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© Themagic: adapt vector to Boost. Geometry Ring Concept

Output:

Area: 0.5
VWKT: 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

#def i ne BOOST_GEOMVETRY_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/regi ster/ring. hpp>
Example

Show the use of the macro BOOST_GEOMETRY _REGISTER_RING_TEMPLATED
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#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.CGeonetry Ri ng Concept
BOOST_GEOVETRY_REG 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.Geonetry algorithnms 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: ((0, 0), (1, 4), (4, 1), (0, 0))

Algorithms

area

area

Calculates the area of a geometry.

Description

The free function area cal cul ates 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
units are the square of the units used for the points defining the surface. If subject geometry is defined in meters, then areais calcul ated
in square meters.

The area calculation can be donein all three common coordinate systems, Cartesian, Spherical and Geographic as well.

Synopsis

t enpl at e<t ypenane Geonetry>
default _area_resul t<Geonetry>::type area(Ceonetry 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/ 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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Supported geometries

Geometry Status
Point O
Segment O
Box O
Linestring C.)
Ring C.)
Polygon O
Multi Point &)
MultiLinestring O
MultiPolygon C.)

Complexity

Linear

Examples

Calculate the area of a polygon

#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/i o/ wkt/wkt. 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> > poly;
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;

/1l Calculate the area of a spherical equatorial polygon

bg: : model : : pol ygon<bg: : nodel : : poi nt<fl oat, 2, bg::cs::spherical _equatorial <bg::deld
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;
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© Convenient namespace alias

Output:

Area: 16
Area: 0.339837

area (with strategy)
Calculates the area of a geometry using the specified strategy.
Description

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 acalculation.

Synopsis

tenpl at e<typenane CGeonetry, typenane Strategy>
Strategy::return_type area(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 a Area strategy The strategy which will be
Strategy Concept used for area calculations
Returns
The calculated area
Header
Either

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

Or

#i ncl ude <boost/geomnetry/al gorithms/area. hpp>
Conformance

The function areaimplements function Area from the OGC Simple Feature Specification.
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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
Supported geometries

Geometry

Point

Segment

Box

Linestring

Ring

Polygon
MultiPoint
MultiLinestring

MultiPolygon

©Q 0 0 0 0 00 O QO ¢

Complexity
Linear
Example

Calculate the area of a polygon
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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/i o/ wkt/wkt. 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. aBOX, to another geometry, e.g. aRING. Thisonly if it is possible and applicable.

Synopsis

tenpl at e<t ypenane Ceonetryl, typenane Geonetry2>
voi d assign(Geonetryl & geonetryl, Ceonetry2 const & geonetry?2)
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Parameters
Type Concept Name
Geometryl & Any typefulfillingaGeometry  geometryl
Concept
Geometry2 const & Any typefulfillingaGeometry  geometry2
Concept
Header
Either

#i ncl ude <boost/geonetry/ 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/ 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,
((o, 0, 0), (1, 2, 3))

See also

* make inverse

- 3. 40282e+038) )
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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/ 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 Concept Name Description
Geometry & Any typefulfillingaGeometry  geometry A modd of the specified
Concept 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
Header

#i ncl ude <boost/geonetry/al gorithns/detail/assign_val ues. hpp>
Example

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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Geometry

#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 (4 coordinate values)

Assign four values to a geometry (usually abox or segment)

Synopsis

t enpl at e<t ypenane Geonetry, typenane Type>
voi d assign_val ues(Geonetry & geol
metry, Type const & cl, Type const & c2, Type const & c3, Type const & c4)
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Parameters

Type

Geometry &

Type const &

Type const &

Type const &

Type const &

Header

#i ncl ude <boost/geonetry/al gorithns/detail/assign_val ues. hpp>

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

assign_values (3 coordinate values)

Assign three values to a geometry (usually a 3D point)

Synopsis

t enpl at e<t ypenane Ceonetry, typename Type>
voi d assign_val ues(Geonetry & geonetry, Type const & cl, Type const & c2, Type const & c3)

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 (usually y2)

Parameters

Type Concept Name Description

Geometry & Any typefulfillingaGeometry  geometry A modd of the specified
Concept 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

Type const & numerical type (int, double, ¢3 Third coordinate (usualy z-
ttmath, ...) to specify the co- coordinate)
ordinates
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Header

#i ncl ude <boost/geonetry/al gorithns/detail/assign_val ues. 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/ geonmetries/ point. hpp>

int main()

{

boost: : geonetry: : nodel : : poi nt <doubl e, 3, boost::geonetry::cs::cartesian> p;
boost: : geonetry: : assi gn_val ues(p, 1.2345, 2.3456, 3.4567);

std::cout << boost::geonetry::dsv(p) << std::endl;

return O;

Output:
(1.2345, 2.3456, 3.4567)

See also

* make

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(Geonetry & geonetry)

Parameters
Type Concept Name
Geometry & Any typefulfillingaGeometry  geometry
Concept
Header
Either

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

Or

Description

A model of the specified
concept
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#i ncl ude <boost/geonetry/al gorithns/assign. hpp>

append

Appends one or more points to alinestring, ring, polygon, multi-geometry.

Synopsis

t enpl at e<t ypenane Ceonetry,
voi d append( Geonetry & geonetry, RangeOr Point const

dex = -1, int multi_index = 0)
Parameters
Type Concept
Geometry & Any typefulfilling a Geometry
Concept
RangeOrPoint const & Either arange or a point, full-
filling Boost.Range concept or
Boost.Geometry Point
Concept
int
int
Header
Either

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

Or

#i ncl ude <boost/geonetry/al gorithns/append. hpp>

Conformance

The function append is not defined by OGC.

t ypename RangeOr Poi nt >

Name

geometry

range_or_point

ring_index

multi_index

& range_or _poi nt,

ring_in0

Description

A mode of the specified
concept

The point or range to add

The index of the ring in case
of apolygon: exterior ring (-1,
the default) or interior ring in-
dex

Reserved for multi polygons
or multi linestrings

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

Supported geometries

Point
Point J
Segment J
Box J
Linestring J
Ring &)
Polygon J
Multi Point &)
MultiLinestring Q
MultiPolygon e
Behavior
Case

Point, Rectangle, Segment
Linestring

Ring

Polygon

Complexity
Linear

Example

© 0000000 0 3

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

Shows usage of Boost.Geometry's append to append a point or arange to a polygon
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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/ 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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Synopsis

t enpl at e<t ypenane | nput,
voi d buffer(lnput

typenarme CQutput, typename Di stance>
& geonetry_in, Qutput & geonetry_out, Distance const & distance, DisO

tance const & chord_length = -1)
Parameters
Type Concept
Input const & Any typefulfilling aGeometry

Output &

Distance const &

Distance const &

Header

Either

Concept

Any typefulfilling aGeometry
Concept

numerical type (int, double,
ttmath, ...)

numerical type (int, double,
ttmath, ...)

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

Or

#i ncl ude <boost/geonetry/al gorithns/ buffer. hpp>

Conformance

Name Description

geometry_in A model of the specified
concept

geometry _out A mode of the specified
concept

distance The distanceto be used for the
buffer

chord_length (optional) The length of the

chord's in the generated arcs
around points or bends

The function buffer implements function Buffer from the OGC Simple Feature Specification.

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

Rectangle/Rectangle

return_buffer

Calculates the buffer of a geometry.

Behavior

Returns anew rectangular box, enlarged with the specified dis-
tance. It is alowed that "geometry out” the same object as
"geometry_in"
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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..

Synopsis

t enpl at e<t ypenane Qutput, typenane |nput, typename T, >
Qut put return_buffer(lnput const & geonetry, T const & distance, T const & chord_length = -1)

Parameters
Type Concept Name Description
Output Any typefulfillingaGeometry - Must be specified
Concept
Distance numerical type (int, double, - Must be specified
ttmath, ...)
Input const & Any typefulfillingaGeometry  geometry A model of the specified
Concept concept
T const & distance The distanceto be used for the
buffer
T const & chord_length (optional) The length of the
chord's in the generated arcs
around points or bends
Returns
The calculated buffer
Header
Either

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

#i ncl ude <boost/geonetry/al gorithns/buffer. hpp>
centroid

centroid (with strategy)
Calculates the centroid of a geometry using the specified strategy.
Description

The free function centroid cal cul ates 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.
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Synopsis

t enpl at e<t ypenane Geonetry, typenane Point, typenane Strategy>
voi d centroi d(CGeonetry const & geonetry, Point & c, Strategy const & strategy)

Parameters
Type Concept Name Description
Geometry const & Any typefulfillingaGeometry  geometry A model of the specified
Concept concept
Point & Any type fulfilling a Point c A modél 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/ 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)
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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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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Header

Either

#i ncl ude <boost/geonetry/ 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

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

91

httpo://www.renderx.com/


http://www.opengeospatial.org/standards/sfa
http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

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>

#i ncl ude <boost/geometry/i o/ wkt/wkt. 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 : : 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))", 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)
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Note that the centroid might be located in a hole or outside a polygon, easily.
return_centroid
Calculates the centroid of a geometry.

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 a template parameter must therefore be specified in the call..

Synopsis

t enpl at e<t ypenane Poi nt, typenane Geonetry>
Point 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 modd of the specified
Concept concept
Returns
The calculated centroid
Header
Either

#i ncl ude <boost/geonetry/ 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.
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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.
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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/ 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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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
96
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Header

Either

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

Or

#i ncl ude <boost/geonetry/al gorithns/clear. hpp>
Conformance

The function clear is not defined by OGC.

The function clear conforms to the clear() method of the C++ std-library.

Supported geometries

Geometry Status
Point O
Segment J
Box J
Linestring )
Ring O
Polygon . J
MultiPoint O
MultiLinestring %)
MultiPolygon D
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Behavior

Case

Point

Segment

Rectangle

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 al gorithm converts one geometry, e.g. aBOX, to another geometry, e.g. aRING. Thisonly if it ispossible and applicable.
If the point-order is different, or the closure is different between two geometry types, it will be converted correctly by explicitly re-
versing 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/ 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, typenane Qutput Geonetry, , >
voi d convex_hul | (Geonetry const & geometry, QutputGeonetry & hull)

Parameters
Type Concept Name Description
Geometryl Any typefulfillingaGeometry - Must be specified
Concept
Geometry2 Any typefulfillingaGeometry - Must be specified
Concept
Geometry const & geometry A model of the specified
concept, input geometry
OutputGeometry & hull A modd of the specified
concept which is set to the
convex hull
Header
Either

#i ncl ude <boost/geonetry/ 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

Logarithmic

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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Geometry

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/ 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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Geometry

Supported geometries

Geometry Status
Point J
Segment J
Box J
Linestring J
Ring J
Polygon J
Multi Point &)
MultiLinestring J
MultiPolygon J
Behavior
Case Behavior
Ring Ring is corrected
Polygon Polygon is corrected
Multi Polygon Multi Polygon is corrected
Rectangle Rectangle 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

106

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

#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/ 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

Point Segment  Box tLriinr;J es- Ring Polygon EAO#] t|ti- g/lsturlitri];in- gﬂoﬂtipdy-
Mt @ @ © © 0 © o o o
et @ @ @ O ©0 © o o o
B 9 @ © © © © o o o
e @ @ @ © © © © o o
" 9 @ © © © © o o o
N 9 @ @ @ © © o o o
vuit- @ @ @ © © © ©o o o
wii- @ @ @ © © © o o o
w9 @ 0 @ 0 o o o o

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

 within

@ Note
The difference with the wi t hi n algorithm is that this algorithm checks the border by default

covered_ by (with strategy)
Checksiif the first geometry isinside or on border the second geometry using the specified strategy.
Description

The free function covered by checks if the first geometry is inside 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.
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Geometry

Synopsis

tenpl at e<t ypenane Ceonetryl, typenane Geonetry2, typenane Strategy>
bool covered_by(Geonetryl const & geonmetryl, CGeonetry2 const & geol
netry2, Strategy const & strategy)

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
Strategy const & strategy strategy to be used
Returns

trueif geometryl isinside of or on the border of geometry2, else false
Header

Either

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

Or

#i ncl ude <boost/geonetry/al gorithms/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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Geometry

Supported geometries

Point Box Lines- Ring Polygon Multi- MultiLin- MultiPoly-

tring Point estring gon

(%) (%)

Point

o

Segment

Box

Linestring

Ring

Polygon

Multi-
Point

MultiLin-
estring

© 0 0 0 0 0 0O 0 ©

© 0 0 0 0 0 0 O © %’
3

© 0 0 0 0 0 O O ©

© 0 0 0 0 0 O ©

© 0 0 0 0 0 O ©

© 0 0 0 0 0 0 O ©

© 0 0 0 0 0 0 O ©

© 0 0 0 0 0 O ©

© 0 0 0 0 0 0 O ©

MultiPoly-
gon

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

 within

@ Note
The difference with the wi t hi n algorithm is that this algorithm checks the border by default

difference
Description
Calculate the difference of two geometries

The free function difference calculates the spatial set theoretic difference of two geometries.
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Synopsis

t enpl at e<t ypenane Ceonetryl,

typenanme Ceonetry2,

typenane Col | ection>

void di fference(CGeonetryl const & geonetryl, Geonetry2 const & geonetry2, Collection & output_col O

| ection)

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/ geonetry. hpp>

Or

Name

geometryl

geometry2

output_collection

#i ncl ude <boost/geonetry/al gorithns/difference. hpp>

Conformance

Description

A model of the specified
concept

A mode of the specified
concept

the output collection

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)

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

Not yet supported in this version

Not yet supported in this version

Not yet supported in this version

@ Note
Check the Polygon Concept for the rules that polygon input for this algorithm should fulfill

render
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Geometry

Example

Shows how to subtract one polygon from another polygon

#i ncl ude <i ostreanr
#include <list>

#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/geometry/i o/ wkt/wkt. 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:: 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))", green);

boost:: geonetry: :read_wkt (
"POLYGON((4.0 -0.5, 3.51.0, 2.01.5, 3.52.0, 4035, 4520, 6.01.5, 450
1.0, 4.0 -0.5))", blue)

std::list<pol ygon> out put;
boost:: geonetry::difference(green, blue, output);

int i = 0;

std::cout << "green - blue:" << std::endl
BOOST_FOREACH( pol ygon const & p, out put)

{

}

std::cout << i++ << ": " << boost::geonetry::area(p) << std::endl

out put.clear();
boost:: geonetry::difference(blue, green, output);

i = 0;
std::cout << "blue - green:" << std::endl
BOOST_FOREACH( pol ygon const & p, out put)

{
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 Description
Geometryl const & Any typefulfillingaGeometry  geometryl A model of the specified
Concept concept
Geometry2 const & Any typefulfillingaGeometry  geometry2 A mode of the specified
Concept concept
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Geometry

Returns

Returnstrueif two geometries are digoint

Header

Either

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

Or

#i ncl ude <boost/geonetry/al gorithns/disjoint.hpp>
Conformance

The function disjoint implements function Disjoint from the OGC Simple Feature Specification.
distance

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<typenane Ceonetryl, typenane Geonetry2>
defaul t _di stance_resul t <Geonetryl, Geonetry2>::type conparabl e_di stance(Geonetryl const & geol
metryl, Ceonetry2 const & geonetry2)

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/ geonetry. hpp>
Or

#i ncl ude <boost/geonetry/al gorithns/ conpar abl e_di st ance. hpp>
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Conformance

The function comparable_distance is not defined by OGC.
Behaviour

Thereisno (not yet) version with a strategy.

It depends on the coordinate system of the geometry's point type if there is a strategy available which can determine (more efficient
than the standard strategy) a measure of comparable distance.

Complexity
Linear
Example

Shows how to efficiently get the closest point

#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:: poi nt_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 m n_p;
doubl e min_d = boost::nuneric::bounds<doubl e>: : hi ghest();
BOOST_FOREACH( poi nt _type 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:
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Geometry

Closest: (1, 3)
At: 0.565685

distance
Calculate the distance of two geometries.

Description

The default strategy is used, corresponding to the coordinate system of the geometries

Synopsis

t enpl at e<t ypenane Geonetryl, typenanme Geonetry2>

defaul t _di stance_resul t <Geonetryl, Geonetry2>::type distance(CGeonetryl const & geonetryl, Geol

nmetry2 const & geonetry?2)

Parameters
Type Concept Name
Geometryl const & Any typefulfillingaGeometry  geometryl
Concept
Geometry2 const & Any typefulfillingaGeometry  geometry2
Concept
Returns
The calculated distance
Header
Either

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

Conformance

Description

A modd 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 Polygon Multi- MultiLin- MultiPoly-
tring Point estring gon
Point o o Q o o o o o o
Segment Q Q Q Q Q Q Q Q
Box Q Q Q Q Q Q Q Q Q
Linestring 7y Q Q Q Q Q o Q Q
Ring o Q Q Q Q Q Q Q Q
Polygon Q Q Q Q Q o Q Q
wuiti- 9. @ @ © © O o o0 o
wailie. . @ ©@ @ © © o ©o o
wiR- 9 @ @ @ © o o o o
Complexity
Linear

For multi-geometry to multi-geometry: currently quadratic
Example

Shows calculation of distance of point to some other geometries
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#i
#i

#i
#i
#i
#i
#i
#i

#i

#i

ncl ude <i ostreanr
ncl ude <list>

ncl ude <boost/ geonetry. hpp>

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

ncl ude <boost/ geonetry/ geonmetri es/ poi nt_xy. hpp>

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

ncl ude <boost/geonetry/ multi/geonetries/ nmulti_point. hpp>
ncl ude <boost/geonetry/ nulti/geonetries/ multi_polygon. hpp>

ncl ude <boost/geonetry/i o/ wkt/wkt. hpp>

ncl ude <boost/foreach. hpp>

i nt

{

.7,

mai n()

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;

t ypedef boost::geonetry::nodel::linestring<point_type> |linestring_type;

t ypedef boost::geonetry::nodel::multi_point<point_type> nmulti_point_type;

poi nt _type p(1,2);
pol ygon_type 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
21.3)"

"(4.0 2.0, 4.2 1.4, 4.8 1.9, 4.4 2.2, 4.0 2.0))", poly);

li 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-Mul ti Point: 2.23607

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 acalculation.

render
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Synopsis

tenpl at e<t ypenane Ceonetryl, typenane Geonetry2, typenane Strategy>
strategy: :distance::services: :return_type<Strategy>::type di stance(CGeonetryl const & geometryl, GeoO
netry2 const & geonetry2, Strategy const & strategy)

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
Strategy const & Any typefulfilling aDistance strategy The strategy which will be
Strategy Concept used for distance calculations
Returns
The calculated distance
Header
Either

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

Or

#i ncl ude <boost/geonetry/al gorithns/distance. hpp>
Available Strategies

» Pythagoras (cartesian)

» Haversine (spherical)

» Crosstrack (spherical, point-to-segment)

 Projected point (cartesian, point-to-segment)

» more (currently extensions): Vincenty, Andoyer (geographic)
envelope

envelope
Calculates the envelope 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/ 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>
#i ncl ude <boost/geonetry/i o/ wkt/wkt. 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/ 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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#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 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/ geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/equal s. hpp>

Conformance

The function equalsimplements function Equals from the OGC Simple Feature Specification.

Supported geometries

Point Box Linestring Ring Polygon MultiPolygon
Point Q Q Q Q Q Q
Box Q Q Q Q Q Q
Linestring Q Q Q Q Q Q
Ring Q O Q O O Q
Polygon Q O Q O O Q
MultiPolygon € Q Q Q Q Q
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/ geonetry. hpp>

Or

#i ncl ude <boost/geonetry/al gorithns/expand. hpp>
Conformance

The function expand is not defined by OGC.

Behavior

Case
Rectangle / Point
Rectangle / Rectangle

Rectangle / Other geometries

Name Description

box box to be expanded using an-
other geometry, mutable

geometry A modd of the specified
concept geometry which envel-
ope (bounding box) will be
added to the box

Behavior

Box is expanded to include the specified Point
Box is expanded to include the specified Rectangle

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));

’
’
’

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 93))

for_each

for_each_point (const version)

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 const & geometry, Functor f)

Parameters
Type Concept Name Description
Geometry const & Any typefulfillingaGeometry  geometry A modd of the specified
Concept concept
Functor Function or classwith operat- f Unary function, taking aconst
or() point as argument
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Header

Either

#i ncl ude <boost/geomnetry/ 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

Sample using for_each_point, using afunction to list coordinates

#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>
#i ncl ude <boost/geometry/i o/ wkt/wkt. hpp>

t enpl at e <typenane Poi nt>
void |ist_coordinates(Point const& p)

{
usi ng boost::geonetry: : get;
std::cout << "x =" << get<0>(p) << " y =" << get<l>(p) << std::endl;

}

int main()

{
t ypedef boost::geonetry:: nodel::d2:: poi nt _xy<doubl e> point;
boost : : geonetry: : nodel : : pol ygon<poi nt > pol y;
boost: : geometry: :read_wkt ("POLYGON((O 0,0 4,4 0,0 0))", poly)
boost: : geonetry: : for_each_point (poly, |ist_coordinates<point>);
return O;

}

Output:

x =0y =0

Xx =0y =14

x =4y =0

x =0y =0

for_each_point
Applies function f to each point.

Description

Applies afunction f (functor, having operator() defined) to each point making up the geometry
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Synopsis

t enpl at e<t ypenane Ceonetry, typenane Functor>
Functor for_each_point (CGeonetry & geonetry, Functor f)

Parameters
Type Concept Name
Geometry & Any typefulfillingaGeometry  geometry
Concept
Functor Function or classwith operat-  f
or()
Header
Either

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

Or

#i ncl ude <boost/geometry/al gorithns/for_each. hpp>
Conformance

The function for_each point is not defined by OGC.

Description

A model of the specified
concept

Unary function, taking a point
as argument

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 al 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>
#i ncl ude <boost/geonetry/i o/ wkt/wkt. 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;
inline 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((0 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))

for_each_segment (const version)
Applies function f to each segment.
Description

Appliesafunction f (functor, having operator() defined) to each segment making up the geometry
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Synopsis

t enpl at e<t ypenane Ceonetry, typenane Functor>
Functor for_each_segnment (Geonetry const & geonetry, Functor f)

Parameters
Type Concept Name Description
Geometry const & Any typefulfillingaGeometry  geometry A model of the specified
Concept concept
Functor Function or classwith operat-  f Unary function, taking aconst
or() segment as argument
Header
Either

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

Or

#i ncl ude <boost/geometry/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
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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>
#i ncl ude <boost/ assi gn. hpp>

tenpl ate <typenane Segnent >
struct gather_segnment _statistics

{
/1 Remenber that if coordinates are integer, the length m ght be floating point
/1 So use "double" for integers. In other cases, use coordinate type
typedef typenane boost::geonetry::sel ect_nbst_precise
<
t ypenane boost::geonetry:: coordi nat e_t ype<Segnent >::type
doubl e
> type type;
type mn_length, max_|ength;
/1 Initialize mn and nax
gat her _segnent _statistics()
nm n_|l engt h(1e38)
max_| ength(-1)
{}
/1 This operator is called for each segnent
inline void operator()(Segnent const& s)
{
type length = boost::geonetry::length(s)
if (length < min_length) mn_length = | ength;
if (length > max_length) max_|length = length
}
s
int main()
{

/1 Bring "+=" for a vector into scope
usi ng nanmespace boost:: assign;

/1 Define a type
t ypedef boost::geonetry::nodel ::d2:: point_xy<doubl e> point;

/1 Declare a linestring
boost: : geonetry:: nodel ::linestring<point> polyline

/1l Use Boost.Assign to initialize a linestring
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);

/1 Declare the gathering class..
gat her _segnent _statistics

<
boost: : geonetry::nodel ::referring_segnent <poi nt >
> functor;
/'l ... and use it, the essention

/1 As also in std::for_each it is a const value, so retrieve it as a return val ue
functor = boost::geonetry::for_each_segnent (polyline, functor);
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/1 Qutput the results

std: : cout
<< "M n segnent length: " << functor.mn_length << std::endl
<< "Max segnent length: " << functor.max_|length << std::endl;
return O;
}
Output:

M n segnent |length: 1.41421
Max segnent |ength: 5.65685

for_each_segment

Applies function f to each segment.

Description

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_segnment (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/geonetry/ geonetry. hpp>

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.

intersection

Calculate the intersection of two geometries.
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Description
The free function intersection cal culates the spatial set theoretic intersection of two geometries.

Synopsis

tenpl at e<t ypenane CGeonetryl, typenane Geonetry2, typenane GeonetryQut>
bool intersection(Geonetryl const & geonetryl, Geonetry2 const & geonetry2, GeonmetryQut & geol

metry_out)
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
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)
Header
Either

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

Or

#i ncl ude <boost/geonetry/al gorithns/intersection. hpp>
Conformance

The function intersection implements function I ntersection from the OGC Simple Festure Specification.

Behavior
Case Behavior
GeometryOut is a Point Calculates intersection points of input geometries
GeometryOut isa Linestring Calculates intersection linestrings of input geometries (NY )
GeometryOut is a Polygon Calculatesintersection polygons of input (multi)polygons and/or

boxes

@ Note
Check the Polygon Concept for the rules that polygon input for this agorithm should fulfill
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Example

Shows the intersection of two polygons

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

#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/geometry/i o/ wkt/wkt. 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:: 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))", green)
boost:: geonetry: :read_wkt (
"POLYGON((4.0 -0.5, 3.51.0, 2.01.5, 3520, 4035, 4520, 6.01.5, 4510

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, out put)

{

std::cout << i++ << ": " << boost::geonetry::area(p) << std::endl

}

return O;
}

Output:
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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/ 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

#

#
#
#
#

ncl ude <i ostreanmr

ncl ude <boost/geonetry. hpp>

ncl ude <boost/geonetry/ geonetries/linestring. hpp>
ncl ude <boost/geonetry/ geonetries/ point_xy. hpp>
ncl ude <boost/geonetry/i o/ wkt/wkt. hpp>

int main()

{

/1 Calculate the intersects of a cartesian pol ygon
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
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intersects (two geometries)
Checks if two geometries have at least one intersection.

Synopsis

tenpl at e<typenane Ceonetryl, typenane Geonetry2>

bool intersects(CGeonetryl const & geonetryl, Ceonetry2 const & geonetry2)

Parameters
Type Concept Name
Geometryl const & Any typefulfillingaGeometry = geometryl
Concept
Geometry2 const & Any typefulfillingaGeometry  geometry2
Concept
Returns

Returnstrue if two geometries intersect each other

Header

Either

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

Or

#i ncl ude <boost/geonetry/al gorithms/intersects. hpp>

Conformance

Description

A mode of the specified
concept

A modd 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
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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>
#i ncl ude <boost/geonetry/i o/ wkt/wkt. hpp>

int main()
{
/'l Calculate the intersects of a cartesian pol ygon
t ypedef boost::geonetry::nodel ::d2:: poi nt_xy<doubl e> P;

boost: :geonetry::nodel::linestring<P> linel, |ine2;
boost::geonetry::read_wkt("linestring(1 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:

I ntersects: YES

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 | ength_resul t <Geonmetry>::type | ength(Geonetry const & geonetry)

Parameters

Type Concept Name Description

Geometry const & Any typefulfillingaGeometry = geometry A modd of the specified
Concept concept

Returns
The calculated length
Header

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

int main()

{
usi ng namespace boost::geonetry;
nodel : : [ i nestring<nodel :: d2:: poi nt_xy<doubl e> > |ine
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/ 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 "
<< length(line, strategy::distance:: haversine<P>(nean_radius) )
<< " kiloneters " << std::endl;

return O;
}
O Wiki
Output:

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/geonetry/ geonetry. 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 ncl ude <i ostreanr

#i ncl ude <boost/geomnetry. hpp>

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

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

#i ncl ude <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()

fl oat

y=" << get<1>(p)
vy

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> >()

doubl e> >();

{
usi ng boost:: geonetry: : make;
usi ng boost::geonetry: : get;
Point p = make<Point>(1, 2);
std::cout << "x=" << get<0>(p) << "
<< " (" << typeid(Point).nane() <<
<< std::endl
}
int main()
{
construct _and_di spl ay<boost : : t upl 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 ypenane Geonetry, typenane Type>
Geonetry nmake(Type const & cl, Type const & c2, Type const & c¢3)

Parameters
Type Concept Name
Geometry Any typefulfillingaGeometry -
Concept
Type const & numerical type (int, double, cl
ttmath, ...) to specify the co-
ordinates
Type const & numerical type (int, double, c2
ttmath, ...) to specify the co-
ordinates
Type const & numerical type (int, double, c3
ttmath, ...) to specify the co-
ordinates
Returns

The constructed geometry, here: a 3D point

Header

Either

#i ncl ude <boost/geonetry/ 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()

{

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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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/ 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/ 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/ 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/geometry/ multi/geonetries/ multi_pol ygon. hpp>
#i ncl ude <boost/geonetry/i o/ wkt/wkt. hpp>

#i ncl ude <boost/geonmetry/ multi/io/ wkt/wkt. 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(((O 0,0 10,10 0,0 0),(2 1,1 9,91,11)),((210 10,10 O
7,7 10,10 10)))", np):
std::cout << "Nunber of geonetries: " << boost::geonetry::numggeonetries(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 cal cul ates the number of interior rings of a geometry.

Synopsis

t enpl at e<t ypenane Ceonetry>
std::size_t numinterior_rings(Ceonmetry 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/geonetry/ geonetry. 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/geometry/ nulti/geometries/ multi_pol ygon. hpp>
#i ncl ude <boost/geometry/i o/ wkt/wkt. hpp>

#i ncl ude <boost/geometry/ multi/io/ wkt/wkt. 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 << "Nunmber of interior rings: " << boost::geonetry::num.interi
or_rings(np) << std::endl

return O;

Output:

152

render

httpo://www.renderx.com/


http://www.opengeospatial.org/standards/sfa
http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Geometry

Nurmber of interior rings: 1

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 ypenanme Geonetry>
std::size_t num points(CGeonetry const & geonetry, bool add_for_open = false)

Parameters
Type Concept Name Description
Geometry const & Any typefulfillingaGeometry  geometry A modd of the specified
Concept concept
bool add for_open add one for open geometries
(i.e. polygon types which are
not closed)
Returns

The calculated number of points

Header

Either

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

Or

#i ncl ude <boost/geonetry/ al gorithms/ num points. hpp>

Conformance

The function num_points implements function NumPoints from the OGC Simple Feature Specification.

S Note
num_points can be called for any geometry and not just linestrings (as the standard describes)
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Behavior

Case

Point

Segment

Rectangle

Rangelike (linestring, ring)
Other geometries

Open geometries

Closed geometries

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/geometry/multi/multi.hpp>

Behavior

Returns 1

Returns 2

Returns 4

Returns boost::size(geometry)

Returns the sum of the number of points of its elements

Returns the sum of the number of points of its elements, it adds
one for open (per ring) if specified

Returns the sum of the number of points of its elements

#i ncl ude <boost/geomnetry/ geonetries/ poi nt_xy. hpp>
#i ncl ude <boost/geonetry/ geonetri es/ pol ygon. hpp>
#i ncl ude <boost/geometry/ nmulti/geometries/ multi_pol ygon. hpp>

#i ncl ude <boost/geometry/i o/ wkt/wkt. hpp>

#i ncl ude <boost/geometry/ multi/io/ wkt/wkt. hpp>

boost:: geonetry:: nodel :: mul ti_pol ygon

boost: : geonetry: : nodel : : pol ygon

int main()
{
<
<
>
> np;

boost: : geonetry: : nodel : : d2: : poi nt _xy<doubl e>

boost: : geonetry::read_wkt (" MJLTI POLYGON(((O 0,0 10,10 0,0 0),(2 1,1 9,9 1,1 1)),((10 10,10 O

7,7 10,10 10)))", np);
std::cout << "Nunber

return O;

Output:

Number of points: 12

of points:

<< boost::geonetry::numpoints(np) << std::endl
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overlaps
Checks if two geometries overlap.

Synopsis

tenpl at e<t ypenane CGeonetryl, typenane Geonetry2>
bool overl aps(Geonetryl const & geonetryl, Geonetry2 const & geonetry2)

Parameters
Type Concept Name Description
Geometryl const & geometryl
Geometry2 const & geometry2

Returns

Returns true if two geometries overlap

Header

Either

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

Or

#i ncl ude <boost/geonetry/al gorithmns/overlaps. hpp>
Conformance

The function overlaps implements function Overlaps from the OGC Simple Feature Specification.
perimeter

perimeter

Calculates the perimeter of a geometry.

Description

The function perimeter returns the perimeter of a geometry, using the default distance-cal cul ation-strategy

Synopsis

t enpl at e<t ypenanme Geonetry>
default _length_resul t<Geonetry>::type perineter(CGeonetry const & geonetry)

Parameters
Type Concept Name Description
Geometry const & Any typefulfillingaGeometry  geometry A modd of the specified
Concept concept
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Returns

The calculated perimeter

Header

Either

#i ncl ude <boost/geonetry/ 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)

156

render
httpo://www.renderx.com/


http://www.postgis.org/docs/ST_Perimeter.html
http://www.renderx.com/
http://www.renderx.com/reference.html
http://www.renderx.com/tools/
http://www.renderx.com/

Geometry

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/ 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/ 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
Rectangle 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 ypenane Ceonetry, typenane Di stance,

void simplify(Strategy const & strategy,

tance const & max_di stance)

Parameters

Type

Strategy const &

Geometry const &

Geometry &

Distance const &

Header

Either

Concept

A type fulfilling a SimplifyS-
trategy concept

Any typefulfilling aGeometry

Concept

Any typefulfilling aGeometry
Concept

A numerical distance measure

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

Or

typenanme Strategy>

Ceonetry const & geonetry,

Name

strategy

geometry

out

max_distance

#i ncl ude <boost/geonetry/al gorithmns/sinplify. hpp>

simplify

Simplify a geometry.

Synopsis

t enpl at e<t ypenanme Ceonetry, typenane Di stance>

void sinmplify(Geonmetry const & geonetry,

Ceonetry & out,

Di st ance const

Geonetry & out, DisO

Description

simplify strategy to be used for
simplification, might include
point-distance strategy

input geometry, to be simpli-
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

& max_di st ance)

Parameters

Type Concept Name Description

Geometry const & Any typefulfillingaGeometry  geometry input geometry, to be ssimpli-
Concept fied

Geometry & Any typefulfillingaGeometry  out output geometry, simplified
Concept version of the input geometry

Distance const & numerical type (int, double, max_distance distance (in units of input co-
ttmath, ...) ordinates) of a vertex to other

segments to be removed
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Header

Either

#i ncl ude <boost/geomnetry/ geonetry. 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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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/ 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, typename Geonetry?2
void symdifference(Geonetryl const & geometryl
put _col | ecti on)

Parameters
Type Concept
Geometryl const & Any typefulfilling aGeometry
Concept
Geometry2 const & Any typefulfilling aGeometry
Concept
Collection & output collection, either a
multi-geometry, or a std::vec-
tor<Geometry> /
std::deque<Geometry> etc
Header
Either

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

Or

typenane Col |l ecti on>

Geometry2 const & geometry2, Collection & outl

Name

geometryl

geometry2

output_collection

#i ncl ude <boost/geonetry/al gorithns/symdifference. hpp>

Conformance

Description

A modd of the specified
concept

A model of the specified
concept

the output collection

The function sym_difference implements function SymDifference from the OGC Simple Feature Specification.

Behavior

Case
areal (e.g. polygon)

linear (e.g. linestring) / areal (e.g. polygon)

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

Not yet supported in this version

Not yet supported in this version

Not yet supported in this version
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@ Note
Check the Polygon Concept for the rules that polygon input for this algorithm should fulfill

Example

Shows how to calculate the symmetric difference (XOR) of two polygons

#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/geonmetry/ multi/geonetries/ multi_pol ygon. hpp>
#i ncl ude <boost/geonetry/i o/ wkt/wkt. hpp>

i

i nt

{

0.7,

1.0

ncl ude <boost/foreach. hpp>

mai n()

t ypedef boost:: geonetry: : nodel :: pol ygon<boost:: geonetry: : nodel : : d2:: poi nt _xy<doubl e> > pol ygon

pol ygon green, blue

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
21.3)"
"(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, 403.5, 4520, 6.01.5, 4.5 0
, 4.0 -0.5))", blue)

boost : : geometry: : nmodel : : mul ti _pol ygon<pol ygon> mul ti;

boost: : geonetry::symdifference(green, blue, nulti);

std: : cout
<< "green XOR blue:" << std::end
<< "total: " << boost::geonetry::area(nulti) << 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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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

transform

transform (with strategy)

Transforms from one geometry to another geometry using the specified strategy.
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Synopsis

tenpl at e<t ypenane Ceonetryl, typenane Geonetry2, typenane Strategy>
bool transform Geonetryl const & geonmetryl, Geonetry2 & geometry2, Strategy const & strategy)

Parameters
Type Concept Name
Geometryl const & Any typefulfillingaGeometry  geometryl
Concept
Geometry2 & Any typefulfillingaGeometry = geometry?2
Concept
Strategy const & strategy strategy
Returns

Trueif the transformation could be done

Header

Either

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

Or

#i ncl ude <boost/geonetry/al gorithmns/transform hpp>
Complexity

Linear

Example

Shows how points can be scaled, trandated or rotated

Description

A model of the specified
concept

A mode of the specified
concept

The strategy to be used for
transformation
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#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;

trans: :transl ate_transfornmer <poi nt _type,

1.5)

boost: : geonetry::transfornpl,

/1l Scale with factor

poi nt _type p3;

3.0

p2,

trans: :scal e_transfornmer <poi nt _type,
boost: : geonetry::transfornpl,

p3,

2, boost::geonetry::cs::cartesian> point_type;

point _type> translate(1.5 1.5);

transl ate);

poi nt _type> scal e(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<point_type,
boost: : geonetry::transfornpl,

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|

endl ;

poi nt _type, boost::geonetry::degree> rotate(90.0);
rotate);

Transforms from one geometry to another geometry using a strategy.

Synopsis

t enpl at e<t ypenane Ceonetryl,
bool transform Geonetryl const & geonetryl, Geonetry2 & geonetry?2)

typename Ceonetry2>
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Parameters
Type Concept Name Description
Geometryl const & Any typefulfillingaGeometry  geometryl A mode of the specified
Concept concept
Geometry2 & Any typefulfillingaGeometry  geometry2 A modd of the specified
Concept concept
Returns
Trueif the transformation could be done
Header
Either
#i ncl ude <boost/geonetry/ geonetry. hpp>
Or
#i ncl ude <boost/geonetry/al gorithmns/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 autonatically 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/ 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 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 polygons of input (multi)polygons and/or boxes

S Note
Check the Polygon Concept for the rules that polygon input for this agorithm should fulfill

Example

Shows how to get a united geometry of two polygons
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Geometry

#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 ncl ude <boost/geonetry/i o/ wkt/wkt. hpp>

#i

i nt

{

1.0

ncl ude <boost/foreach. hpp>

mai n()

t ypedef boost:: geonetry: : nodel :: pol ygon<boost:: geonetry: : nodel :: d2:: poi nt _xy<doubl e> > pol ygon

pol ygon green, blue

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, 403.5, 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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Geometry

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/ 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
Rectangle 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/geonetry/ geonetry. hpp>
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Or
#i ncl ude <boost/geonetry/al gorithms/within. 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 tLriinr;J es- Ring Polygon I\P/|Oilr11 t|ti- Z/ISturIitri]Iéin- g/g#tiPoly—
Mt @ @ © © © © o o o
et @ @ @ © © © o o o
B 9 @ © © © ©© o o o
e @ @ @ © © © © o o
" 9 @ © © © © o o o
N 9 @ @ @ © © o o o
vuit- @ @ @ © © © © o o
wii- @ @ @ © © © o o o
w9 @ 0 @ o o o o o

g 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 falsein that case.

If apolygon 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 a point is completely within the reversed polygon. There is a specific strategy which returns
falsein this case.
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Complexity
Linear

See also

e covered by
Example

Shows how to detect if apoint isinside a polygon, or not

#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/ geonetry/i o/ wkt/wkt. 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::geonmetry::within(p, poly) ? "yes" : "no") << std::endl;
return O;
}
Output:
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Geometry

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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Geometry

Header

Either

#i ncl ude <boost/geonetry/ 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 'It_riing es- Ring Polygon I\P/|Oilr11 t|ti- ’I;/Isturlitri];in- gﬂoﬂtimy-
Mt @ @ © © © © o o o
et @ @ @ © © © o o o
B 9 @ © © © ©© o o o
e @ @ @ © © © © o o
" 9 @ © © © © o o o
N 9 @ @ @ © © o o o
vuit- @ @ @ © © © © o o
wii- @ @ @ © © © o o o
w9 @ 0 @ o o o o o

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 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 falsein that case.
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Geometry

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

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 & pl first point
Point2 const & p2 second point

Header

Either

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

#i ncl ude <boost/geonetry/arithmetic/arithmetic. hpp>
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add_value
Adds the same value to each coordinate of a point.

Synopsis

t enpl at e<t ypenane Poi nt >

voi d add_val ue(Point & p, typenane detail::param< Point >::type val ue)
Parameters
Type Concept Name Description
Point & p point
typenamedetail ::param< Point value valueto add
>:type
Header
Either

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

Or

#i ncl ude <boost/geonetry/arithmetic/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>
voi d assign_point(Pointl & pl, const Point2 & p2)

Parameters
Type Concept Name Description
Point2 - Must be specified
Pointl & pl first point
const Point2 & p2 second point
Header
Either

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

Parameters

Type Concept

Point &

typenamedetail ::param< Point
>:type
Header
Either
#i ncl ude <boost/geonetry/ geonetry. hpp>

Or

. paranx Point >::type val ue)

Name Description
p point
value valueto assign

#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 & pi,

Poi nt 2 const & p2)

Parameters
Type Concept Name Description
Pointl & pl first point
Point2 const & p2 second point
Header
Either
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#i ncl ude <boost/ geonetry/ geonetry. hpp>

Or

#i ncl ude <boost/geonetry/arithnetic/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, typenane detail::param< Point >::type val ue)

Parameters
Type Concept Name Description
Point & p point
typenamedetail ::param< Point value value to divide by
>:type

Header

Either

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

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

dot_product
Computes the dot product (or scalar product) of 2 vectors (points).

Synopsis

t enpl at e<t ypenane Pl, typenane P2>
sel ect _coordinate_type<Pl, P2>::type dot_product (Pl const & pl, P2 const & p2)

Parameters
Type Concept Name Description
P1 const & pl first point
P2 const & p2 second point
Returns

the dot product
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Header

Either

#i ncl ude <boost/geomnetry/ 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 Point1, typenane Poi nt2>
void multiply_point(Pointl & pl, Point2 const & p2)

Parameters
Type Concept Name Description
Pointl & pl first point
Point2 const & p2 second point

Header

Either

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

Or

#i ncl ude <boost/geonetry/arithmetic/arithmetic. hpp>
multiply value

Multiplies each coordinate of apoint by the same value.

Synopsis

t enpl at e<t ypenane Poi nt >
void multiply_value(Point & p, typenane detail::param< Point >::type val ue)
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Parameters

Type Concept Name
Point & p

typenamedetail ::param< Point value
>::type

Header

Either

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

Or

#i ncl ude <boost/geonetry/arithmetic/arithmetic.hpp>
subtract_point

Subtracts a point to another.

Description

Description
point

value to multiply by

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
Pointl & pl
Point2 const & p2

Header

Either

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

Or

#i ncl ude <boost/geonetry/arithmetic/arithmetic.hpp>
subtract_value

Subtracts the same value to each coordinate of a point.

Description
first point

second point
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Synopsis

t enpl at e<t ypenanme Poi nt >

voi d subtract_val ue(Point & p, typenanme detail::paranm< Point >::type val ue)
Parameters
Type Concept Name Description
Point & p point
typenamedetail ::param< Point value value to subtract
>::type
Header
Either

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

#i ncl ude <boost/geonetry/arithmetic/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:
 there must 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 a specialization of t rai t s: : coor di nat e_syst em defining its coordinate system (cartesian, spherical, etc)

there must be a speciaization of t r ai t s: : di nensi on, defining its number of dimensions (2, 3, ...) (hint: derive it conveniently
fromboost : : npl : ;i nt _<X> for X Dimensional)

there must be a specialization of t rai t s: : access, per dimension, with two functions:
e get to get acoordinate value

* set to set acoordinate value (this one is not checked for ConstPoint)

Available Models

» model::point
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e model::d2::point_xy

« alat long point (currently in an extension)
e Carray

e 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 algorithmsin 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 t rai ts: : t ag defining | i nestri ng_t ag astype

* it must behave like a Boost.Range Random Access Range

 The type defined by the metafunction r 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 resullts.

Available Models
» model::linestring
 astd::vector (requires registration)

» astd::deque (requires registration)

S Note
See also 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.
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Geometry

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 isa polygon 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 rai 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 aspecidizationof t rai ts: : 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 beaspecializationoft rai t s: : ext eri or _ri ng withtwo functionsnamed get , returning the exterior ring, one being
congt, the other being non const

* there must be a specialization of trai ts: :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 counter clockwise. If ther i ng_t ype isdefined 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.

e 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.

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/ geonetry/ geonetri es/ adapt ed/ boost _pol y-
gon/ pol ygon. hpp>)
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MultiPoint Concept

Description

The MultiPoint Concept describesthe requirementsfor amulti point type. All algorithmsin 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 metafunctiontr ai t s: : t ag, definingmul ti _poi nt _t ag astype
* It must behave like a Boost.Range Random Access Range

 The type defined by the metafunction r ange_val ue<. . . >: : t ype must fulfill the Point Concept
Available Models

e 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:

e There must be a specialization of the metafunctiontrai ts: : tag, definingmul ti _|inestring_tag 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 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 regquirements.

Concept Definition

The MultiPolygon Concept is defined as following;:

» There must be a specialization of the metafunctiontrai ts: : t ag, defining mul ti _pol ygon_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 Polygon Concept
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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 algorithm.

Therefore, abox is axis aligned (the envelope is also called aabb, axis aligned bounding box).
Concept Definition

The Box Concept is defined as following:

 theremust be aspecialization of t rai t s: : t ag, defining box_t ag astype

 theremust beaspecializationof 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 pointsit 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:

e get to get acoordinate value
* set to set acoordinate value (this oneis not checked for ConstBox)
Available Models

» model::box
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.
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S Note
Also called linear ring, but we explicitly refer to afilled feature here

Concept Definition

The Ring Concept is defined as following:

» theremust be aspecializationof 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 specidization of trai t s: : 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/ geonet ry/ geonet ri 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/ geonet ry/ 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

 theremust beaspecializationof 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)

 theremust be aspecidization of t rai t s: : i ndexed_access, per index and per dimension, with two functions:
* get to get acoordinate value

* set to set acoordinate value (this one is not checked for ConstSegment)
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S Note
The segment concept is similar to the box concept, defining using another tag. However, the box concept assumes
theindex asni 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 mn_corner =0
Header
Either
#i ncl ude <boost/geonetry/ geonetry. hpp>

Or

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

S 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

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

3, 5 6);

nm n_corner,
nm n_corner,
max_cor ner,
max_cor ner,

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

Or

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

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

{
}

I

Header

Either

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

Or

#i ncl ude <boost/geometry/ 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/ 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/ 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/ 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

{
11

I

Template parameter(s)

Parameter Description
typename Geometry Any type fulfilling a Geometry Concept
Header

#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"

#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_sel ector 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;
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Output:

closure: 1
(open = 0, closed = 1)

See also

» Theclosure_selector enumeration

coordinate_system

Metafunction 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 Geonetry>
struct coordinate_system

{
/1

}

Template parameter(s)

Parameter Description
typename Geometry Any type fulfilling a Geometry Concept
Header

#i ncl ude <boost/ geonetry/ core/ coordi nat e_system hpp>
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/ 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;
t ypedef boost::geonetry:: coordinate_systen<pol ygon_type>::type system

std::cout << "system " << typeid(system .nane() << std::endl;

return O;
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Output (using MSVC):

system struct boost : : geonetry::cs::cart esi an

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 Geonetry>
struct coordinate_type

{
11

b

Template parameter(s)

Parameter Description
typename Geometry Any type fulfilling a Geometry Concept
Header

#i ncl ude <boost/geonetry/ core/coordi nate_type. hpp>
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> poi nt_type;
t ypedef boost:: geonetry:: nodel : : pol ygon<poi nt _t ype> pol ygon_type;
t ypedef boost::geonetry::coordi nate_t ype<pol ygon_type>: :type ctype;
std::cout << "type: " << typeid(ctype).nane() << std::endl;

return O;

Output (using MSVC):

type: double
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cs t ag
Meta-function returning coordinate system tag (cs family) of any geometry.

Synopsis

t enpl at e<t ypenane G-
struct cs_tag

{
I

/1

Template parameter(s)

Parameter Description

typename G

Header

Either

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

#i ncl ude <boost/geonetry/core/cs. hpp>

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

{
b

I

Header

Either

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

#i ncl ude <boost/geometry/ core/cs. hpp>
example

Specify two coordinate systems, one in degrees, onein radians.
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#i ncl ude <i ostreanr
#i ncl ude <boost/geonetry. hpp>

usi ng nanespace 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 mles" << std::endl

return O

Output:

di st ance:
0. 0675272 over unit sphere
267.34 over a spherical earth, in nmles

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 Geonetry>
struct di nension

{
/1

I

Template parameter(s)

Parameter Description
typename Geometry Any type fulfilling a Geometry Concept
Header

#i ncl ude <boost/geonetry/ core/ coordi nat e_di nensi on. hpp>
Complexity

Compiletime

Example

Examine the number of coordinates making up the pointsin alinestring type
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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>

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

#i ncl ude <boost/geonetry/core/interior_type. hpp>
Complexity

Compiletime
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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/ geonetri es/ pol ygon. hpp>

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

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

BOOST_GEQOVETRY_REG STER BOOST _ARRAY _CS(cs::cartesian)

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 al gorithns
/'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::geonetry::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, cl ass std::allocator>, class std::allocator<...> > >

Is_radian
Meta-function to verify if a coordinate system is radian.

Synopsis

t enpl at e<t ypenanme Coor di nat eSyst enr
struct is_radian

{
11

b
Template parameter(s)

Parameter Description

typename CoordinateSystem

Header
Either

#i ncl ude <boost/geonetry/ geonetry. hpp>
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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 ypenane Geonetry>
struct point_order

{
I

I

Template parameter(s)

Parameter Description
typename Geometry Any type fulfilling a Geometry Concept
Header

#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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#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
{

/1

}s

Template parameter(s)

Parameter Description
typename Geometry Any type fulfilling a Geometry Concept
Header

#i ncl ude <boost/geonetry/ core/ point_type. hpp>
Complexity

Compiletime

Example

Examine the point type of amulti_polygon
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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>

#i ncl ude <boost/geometry/ multi/geonetries/ multi_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 _type> pol ygon_type
t ypedef boost::geonetry::nodel::multi_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
nmetry::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). 1t has to be specified for some coordinate systems.

Synopsis

struct radi an

{
11

b
Header
Either
#i ncl ude <boost/geonetry/ geonetry. hpp>
Or
#i ncl ude <boost/geometry/ core/cs. hpp>
example

Specify two coordinate systems, one in degrees, onein radians.
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#i ncl ude <i ostreanr
#i ncl ude <boost/geonetry. hpp>

usi ng nanespace 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 mles" << std::endl;

return O;

Output:

di st ance:
0. 0675272 over unit sphere
267.34 over a spherical earth, in nmles

ring_type
Metafunction 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

{
11

}s

Template parameter(s)

Parameter Description
typename Geometry A type fullfilling the Ring, Polygon or MultiPolygon concept.
Header

#i ncl ude <boost/geonetry/core/ring_type. hpp>
Complexity

Compiletime
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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/ geonetri es/ pol ygon. hpp>
#i ncl ude <boost/geomnetry/ geonetries/ poi nt_xy. 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;

t ypedef boost::geonetry::ring_type<polygon>::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).nanme() << std::endl;

/1 So int_type defines a collection of rings,
/'l 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_sanme<ring_type, int_ring_type>::value
<< std::endl;

return O;

Output (using gcc):

N5boost 8geonet r y5nodel 4ri ngl NS1_2d28poi nt _xyl dNSO_2cs9cart esi anEEELb1ELb1ESt 6vect or SaEE
St 6vect or | N5boost 8georret r y5nodel 4ri ngl NS2_2d28poi nt _xyl dNS1_2cs9cart esi anEEELb1ELb1ES SaEESal SO _EE
true

tag
M etafunction 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.

Synopsis

t enpl at e<t ypenane Ceonetry>
struct tag
{

I

I
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Template parameter(s)

Parameter Description

typename Geometry Any type fulfilling a Geometry Concept
Header
Either

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

#i ncl ude <boost/geonetry/core/tag. hpp>
Metafunction result type

The metafunction tag defines type as one of the following tags:
» point_tag

* linestring_tag

 polygon_tag

e multi_point_tag

e multi_linestring_tag

e 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/geometry/ multi/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, typenanme Bal
seTag4, typenane BaseTag5, 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/geonetry/ geonetry. 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> poi nt_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

closure_selector
Enumerates options for defining if polygons are open or closed.
Description

The enumeration closure_selector describes options for if a polygon 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 avalue, 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
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Header
#i ncl ude <boost/geonetry/core/cl osure. hpp>
See also

The closure metafunction

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 typeisdefined by the point_order metafunction. The point_order metafunction
defines avalue, 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

#i ncl ude <boost/geonetry/ core/ point_order. hpp>
See also

The point_order metafunction

Exceptions

exception
Base exception class for Boost.Geometry algorithms.
Description

This class is never thrown. All exceptions thrown in Boost.Geometry are derived from exception, so it might be convenient to catch
it.
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Synopsis

cl ass exception
public std::exception

{
11

}

Header

#i ncl ude <boost/geonetry/ core/ 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 calculated.
For example: alinestring without points, a polygon without points, an empty multi-geometry.

Synopsis

cl ass centroid_exception
public exception

{
/1

s
Constructor(s)

Function Description Parameters

centroi d_exception()

Member Function(s)

Function Description Parameters Returns

char const * what ()

Header

Either

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

Or

#i ncl ude <boost/geonetry/al gorithmns/centroid. hpp>
See also

* the centroid function
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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

{
11

I

Template parameter(s)

Parameter Description

typename Range range on which this classis based on
Constructor(s)

Function Description Parameters

Constructor including therangeitisbased Range &: range:

closing_iteratO
. on.

or (Range & range)

. . Constructor toindicatetheend of arange. Range & : range:
closing_iteratO

or (Range & range, bool )

bool: :
. . Default constructor.
closing_iterator()
Member Function(s)
Function Description Parameters Returns

closing_iterator< Range >

closing iteratOd
9— const & : source:

or< Range > & operat U
or=(closing_iteratOd
or< Range > const & sour ce)

Header

#i ncl ude <boost/geonetry/iterators/closing_iterator. hhpp>

ever_circling_iterator

Iterator which ever circles through arange.
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Synopsis

t enpl at e<t ypenane Iterator>
struct ever_circling_iterator

{
11

}

Template parameter(s)

Parameter Description
typename Iterator iterator on which this classis based on
Constructor(s)

Function Description Parameters
ever_circling_iterator(lterO |terator: begin:
ator begin, IteratO lterator: end:
or end, bool skip first = false) ) )

bool: skip_first:
ever_circling_iterator(lterO Iterator: begin:
ator begin, lteratO . .

Iterator: end:

or end, lteratO

or start, bool skip first =false) lterator: start:

bool: skip_first:
Member Function(s)

Function Description Parameters Returns

voi d noveto(lteratO Iterator: it:

or it)

Header

#i ncl ude <boost/geonetry/iterators/ever_circling_iterator. hpp>

Models

model::point
Basic paint class, having coordinates defined in a neutral way.
Description

Defines a neutral 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 occasionaly within the library, where
atemporary point classis necessary.
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Model of
Point Concept

Synopsis

t enpl at e<t ypenane Coordi nat eType, std::size_t D nensionCount, typenane Coordi nat eSystenmr
cl ass nodel : : poi nt

{
/1

I

Template parameter(s)

Parameter Description

typename CoordinateType numerical type (int, double, ttmath, ...)

std::size t DimensionCount number of coordinates, usualy 2 or 3

typename CoordinateSystem coordinate system, for example cs::cartesian
Constructor(s)

Function Description Parameters

. Default constructor, no initialization.
poi nt ()

poi nt ( Coor di nat el] Constructor to set one, two or three val- CoordinateType const & : VO:

Type const & v0, Coordinatel UEs. . Lo
Type const & vi = 0, GoordinO CoordinateType const &: v1:
ateType const & v2 = 0) CoordinateType const & : v2:
Member Function(s)
Function Description Parameters Returns
Get a coordinate. the coordinate
t eni]
pl ate<std::size_t K>
Coor di nat ed
Type const & get()
Set a coordinate. CoordinateType const &:

t eni]

pl ate<std::size_t K>
voi d set ( Coor di nat ed
Type const & val ue)

value: value to set

Header

Either
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#i ncl ude <boost/geonetry/ geonetries/ 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

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

namespace bg = boost::geonetry;

int main()
{
bg: : nodel : : poi nt <doubl e, 2, bg::cs::cartesian> pointl;
bg: : nodel : : poi nt <double, 3, bg::cs::cartesian> point2(1.0, 2.0, 3.0); ©
point1l. 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);
©® Getacoordinate. Note: prefer usingx = bg: : get <0>( poi nt 1) ;

Output:

S 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
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Synopsis

t enpl at e<t ypenane Coordi nat eType, typenane Coordi nat eSyst enr
cl ass nodel : : d2:: poi nt _xy
publ i c nodel :: point < Coordi nateType, 2, CoordinateSystem >
{
/1

}

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, Coordi natel . L
Type const & y) CoordinateTypeconst &: y:
Member Function(s)
Function Description Parameters Returns
Coor di nat el Get x-velue.
Type const & x()
Coor di nat el Gaty-velue.
Type const & y()
voi d x( Coor di nat el Set x-value. CoordinateTypeconst &: v:
Type const & v)
Set y-value. CoordinateTypeconst &: v:

voi d y( Coordinatel
Type const & v)
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Header
#i ncl ude <boost/geonetry/ geonetries/ poi nt_xy. hpp>

Notes

Note
S 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::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>
cl ass nodel ::linestring
{
I

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::allocator container-allocator-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
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#i ncl ude <boost/geonetry/ geonetries/ geonetries. hpp>
Or

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

model::polygon

The polygon contains an outer ring and zero or more inner rings.
Model of

Polygon Concept

Synopsis

t enpl at e<t ypenane Poi nt, bool C ockWse, bool C osed, tenpl ate< typenane, typenane > class PointQ
Li st, tenpl ate< typenane, typenane > cl ass Ri ngList, tenplate< typenane > class PointAlloc, tenil
pl ate< typenane > class RingAlloc>
cl ass nodel : : pol ygon
{

I

I

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 points, for example
PointList std::vector, std::list, std::deque
template< typename, typename > class std::vector container typefor inner rings, for example
RingList std::vector, std::list, std::deque
template< typename > class PointAlloc  std::allocator container-allocator-type, for the points
template< typename > class RingAlloc  std::allocator 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
{
I

I
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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::degue

template< typename > class Allocator std::allocator container-allocator-type
Constructor(s)

Function Description Parameters

Default constructor, creating an empty

mul ti _point() multi_point

tenpl at e<t ypename | t erat or > Constructor with begin and end, filling Iterator: begin:

multi _point(lterator beO the multi_point.
gin, Ilterator end)

Iterator: end:
Header

#i ncl ude <boost/geonmetry/multi/geonetries/ multi _point. hpp>

model::multi_linestring

multi_line, a collection of linestring

Description

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 LineString, tenplate< typenane, typenane > class Container, tenplate< typeld
nane > class Allocator>
class nodel : :nulti_linestring

{
/1

I
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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
#i ncl ude <boost/geonetry/nulti/geonmetries/multi_|inestring.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

{
11

b
Template parameter(s)

Parameter Default Description
typename Polygon

template< typename, typename > class std::vector
Container

template< typename > class Allocator std::allocator

Header

#i ncl ude <boost/geonetry/ nulti/geonetries/multi_pol ygon. hpp>
model::box
Class box: defines abox 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.
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Synopsis

t enpl at e<t ypenanme Poi nt >
cl ass nodel : : box

{
11

b
Template parameter(s)

Parameter Description

typename Point 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.

Constructor(s)

Function Description Parameters

box()

Constructor taking the minimum corner  Point const &: min_corner:

Rirt g &marre, Rin e &exarg . - .
X = <o) point and the maximum corner point.

Point const & : max_corner:

Member Function(s)

Function Description Parameters Returns

Point const & nin_corner ()
Foi nt const & nax_corner ()
Poi nt & m n_corner ()
Poi nt & max_corner ()
Header
Either
#i ncl ude <boost/geonetry/ geonetri es/ geonetries. hpp>

Or

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

model::ring

Model of
Ring Concept

Synopsis

t enpl at e<t ypenane Poi nt, bool

Cl ockW se,

A ring (akalinear ring) is a closed line which should not be selfintersecting.

bool C osed,

tai ner, tenplate< typename > class All ocator>
class nodel ::ring
{
I
b

Template parameter(s)

Parameter
typename Point

bool ClockWise
bool Closed
template< typename, typename > class

Container

template< typename > class Allocator

Constructor(s)

Function

ring()

t enpl at e<t ypenane I|terator>
ring(lterator begin, lteratO
or end)

Header

Either

Or

Default

true

true

std::vector

std::allocator

Description
Default constructor, creating an empty

ring.

Constructor with begin and end, filling
thering.

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

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

tenpl at e< typenane,

typenane > cl ass Con[

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 example std::vector,
std::deque

container-allocator-type

Parameters

Iterator: begin:

Iterator: end:
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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

{
I

I

Template parameter(s)

Parameter Description

typename Point
Constructor(s)

Function Description Parameters

segnent ()

segl Point const &: pl:

nent (Roint const &pl, Raint const &p2) Point const & : p2:
Header

Either

#i ncl ude <boost/geonetry/ geonetri es/ 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.
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Synopsis

t enpl at e<t ypenane Const Or NonConst Poi nt >
cl ass nodel : :referring_segnment

{
11

}

Template parameter(s)

Parameter Description

typename ConstOrNonConstPoint point type of the segment, maybe a point or a const point
Constructor(s)

Function Description Parameters

referring_segOd point_type&.: pl:

Header

Either

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

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

Strategies

strategy::distance::pythagoras
Strategy to cal culate the distance between two points.

Synopsis

t enpl at e<t ypenane Point1l, typenane Point2, typenamnme Cal cul ati onType>
cl ass strategy::distance:: pyt hagoras

{
11

}
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Template parameter(s)

Parameter Default Description

typename Point1 point type

typename Point2 Pointl second 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

appliesthedistancecalculation  Point1 const & : pl: first point

| cul ati t O .
cal cul ation_type ap using pythagoras

Ayl & RM2o &9 Point2 const &: p2: second

point

Header
#i ncl ude <boost/geonetry/strategi es/ cartesian/di stance_pyt hagor as. hpp>

Notes

S Note
Can be used for points with two, three or more dimensions

See also

distance (with strategy)

strategy::distance::haversine
Distance calculation for spherical coordinates on a perfect sphere using haversine.

Synopsis

tenpl at e<t ypenane Point1l, typenane Point2, typename Cal cul ati onType>
cl ass strategy::distance:: haversine
{

I

I

Returns

the calculated distance (includ-
ing taking the sguare root)
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Template parameter(s)

Parameter Default Description

typename Point1 point type

typename Point2 Pointl second 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
Constructor(s)
Function Description Parameters
Constructor. calculation_typeconst & : radius: radius

haver si ne(cal cul adl .
tion_type const & radi] of the sphere, defaults to 1.0 for the unit

us = 1.0) sphere

Member Function(s)

Function Description Parameters Returns

cal cul ation_type apl] appliesthedistancecaculation Pointl const &: pl.: firstpoint  the calculated distance (includ-

- - ing multiplying with radius)
Ayl & Rt2a &5 Point2 const &: p2: second
point
. access to radius value the radius
cal cul ation_type raQd
dius()
Header

#i ncl ude <boost/geonetry/strategi es/ spherical/di stance_haver si ne. hpp>
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
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Geometry

Synopsis

t enpl at e<t ypenane Poi nt, typenanme Poi nt f Segnent, typenanme Cal cul ati onType, typenane Strategy>
cl ass strategy: :distance:: projected_point

{
}

I

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
typename Strategy pythagoras<Point, PointOf Segment, Cal-  underlying point-point distance strategy
culationType>
Member Function(s)
Function Description Parameters Returns

cal cul ation_type ap0] Point const & : p:

ply(Point const &p, Poind
t O Seg

nment const & pl, PoinO
t O Seg

ment const & p2)

PointOf Segment const & : pl:

PointOf Segment 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)
strategy::distance::cross_track
Strategy functor for distance point to segment calculation.

Description

Class which calculates the distance of a point to a segment, using latlong points
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Synopsis

t enpl at e<t ypenane Poi nt, typenanme Poi nt f Segnent, typenanme Cal cul ati onType, typenane Strategy>
class strategy::distance::cross_track

{
11

}

Template parameter(s)

Parameter Default Description

typename Point point type

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

typename Strategy typename services::de- underlying point-point distance strategy,
fault_strategy<point_tag, Point>::type defaults to haversine

Constructor(s)

Function Description Parameters

cross_track()

cross_track(red return_typeconst &:r:

turn_type const & r)

cross_track(Strategy const & s) Strategy const &: s:

Member Function(s)

Function Description Parameters Returns

return_type apO Point const &: p:

ply(Point const &p, Foind

t O Segl] PointOfSegment const &:

ment const & spl, PoinO spl:
t OF SegO _ .
ment const & sp2) PointOfSegment const &:
sp2:
return_type radius()
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Geometry

Header

#i ncl ude <boost/geonetry/strategi es/spherical/distance_cross_track. hpp>

See also

distance (with strategy)

strategy::area::surveyor

Areacalculation for cartesian points.

Description

Calculates area using the Surveyor's formula, a well-known triangulation a gorithm

Synopsis

t enpl at e<t ypenane Poi nt Of Segnent, typenane Cal cul ati onType>
class strategy::area::surveyor

{
/1

b
Template parameter(s)

Parameter
typename PointOf Segment

typename CalculationType

Member Function(s)
Function

voi d appl y(Poi nt & O
SegO

ment const & pl, PoinO
t OF SegO

ment const & p2, sunil
mation & state)

return_type res]
ul t (summaOd
tion const & state)

Header

#i ncl ude <boost/geonetry/ strategies/cartesian/area_surveyor. hpp>

Default

void

Description Parameters

Description
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

PointOf Segment const & : pl:

PointOf Segment const & : p2:

summation & : state:

summation const & : state:

render
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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

I

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 |l er(cal cul ation_type rall calculation_type: radius:

dius = 1.0)

Member Function(s)

Function Description Parameters Returns

voi d appl y(Poi nt Of O PointOf Segment const & : pl:

SegO

ment const & pl, PoinO
t OF SegO

ment const & p2, exO
cess_sum & state)

PointOf Segment const & : p2:

excess sum & : state:

excess sum const & : state:
return_type res] -

ult (exd
cess_sumconst & state)
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Header
#i ncl ude <boost/geonetry/strategi es/ 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/geonetry/ geonetries/ point_xy. hpp>
#i ncl ude <boost/ geonetry/ geonetries/ pol ygon. hpp>
#i ncl ude <boost/geometry/i o/ wkt/wkt. hpp>

namespace 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;

/'l Calculate the area of a spherical polygon (for latitude: 0 at equator)

bg: : nodel : : 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))", sph_poly);

area = bg::area(sph_poly);

std::cout << "Area: " << area << std::endl;

return O;

© Convenient namespace alias

Output:

Area: 16
Area: 0.339837

See also

area (with strategy)

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

b
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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

Either

#i ncl ude <boost/geometry/multi/nulti.hpp>

Or

#i ncl ude <boost/geometry/ nmulti/strategi es/cartesian/centroi d_average. hpp>

strategy::centroid::bashein_detmer

Centroid calculation using algorith Bashein / Detmer.

Description

Calculates centroid using triangulation method published by Bashein / Detmer
Statements:

With holes:

Statements:

Synopsis

t enpl at e<t ypenane Poi nt, typenanme Poi nt Of Segnent, typenanme Cal cul ati onType>
class strategy::centroid::bashein_det mer

{
11

}

236

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

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

Member Function(s)

Function Description Parameters Returns

voi d appl y(Poi nt & [ PointOf Segment const & : pl:

SegQd

nent const & pl, PoinO
t O Segd

nent cost &p2 sus &stae)

PointOf Segment const & : p2:

sums & : state:

sums const & : state:
bool resO

Ut(armars &dae Rirt &atrag Point & : centroid:

Header
#i ncl ude <boost/geonetry/strategi es/cartesian/ centroi d_bashei n_det ner. hpp>
See also

centroid (with strategy)
strategy::convex_hull::graham_andrew
Graham scan strategy to calculate convex hull.

Synopsis

t enpl at e<t ypenane | nput Geonetry, typenane Qut put Poi nt >
class strategy::convex_hul | ::graham andrew

{
/1

s
Template parameter(s)

Parameter Description
typename InputGeometry

typename OutputPoint

237

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
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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
Member Function(s)

Function Description Parameters Returns
t enpl at e<t ypel P1const &: p1l:

name Pl, typel s

nane P2, typename P> P2 const & : p2:

int apd o

Py Ao & Pad &2 Pod &9 Pconst &: p:
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Header

#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

I

Template parameter(s)

Parameter

typename CalculationType

Member Function(s)
Function

tenpl at e<t ypelO

name Pl, typel

name P2, typenane P>
int apd

pyR oY &d Rad &2 Pod &

Header

Default
void
Description Parameters
P1 const &: pl:
P2 const &: p2:
P const &: p:

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

#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

I

render
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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

tenpl at e<t ypel P1 const &: p1l:
nane Pl, typel .
name P2, typenane P> P2 const &: p2:
int apd o
pyAot &d P &2 Pod &) Pconst &: p:

Header

#i ncl ude <boost/geonetry/strategi es/ spherical/ssf. hpp>
strategy::simplify::douglas_peucker
Implements the simplify algorithm.

Description

The douglas_peucker strategy simplifiesalinestring, ring or vector of points using the well-known Douglas-Peucker algorithm. For
the algorithm, see for example:

Synopsis

t enpl at e<t ypenane Poi nt, typename 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
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Member Function(s)

Function Description Parameters Returns

tenpl at e<t ypel Range const & : range:

nane Range, typel
nanme CQut putlterator>
Cut putlterator apl
ply(Range const &range, Qi
putlteratd

or out, doubl e max_di sO
tance)

Outputlterator: out:

double: 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 ransformation in Cartesian system.

Synopsis

t enpl at e<t ypenane P1, typenane P2>
class strategy::transform:inverse_transforner
public strategy::transform :ublas_transforner< P1, P2, dinmension< Pl >::type::value, di [
nensi on< P2 >::type::value >
{
I

I

Template parameter(s)

Parameter Description

typename P1 first point type

typename P2 second point type
Constructor(s)

Function Description Parameters

t enpl at e<t ypename Trans( Transformer const & : input:

for mer >
i nverse_transformer(TransO
former const & input)

Header

#i ncl ude <boost/geonetry/strategi es/transforminverse_transformer. hpp>
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strategy::transform::map_transformer
Transformation strategy to do map from one to another Cartesian system.

Synopsis

tenpl at e<typenane Pl, typenane P2, bool Mrror, bool SaneScale, std::size_t Dinmenld
sionl, std::size_t Dinension2>
class strategy::transform: nmap_transforner
public strategy::transform:ublas_transforner< P1, P2, D nensionl, Dinension2 >
{
I

I

Template parameter(s)

Parameter Default Description

typename P1 first point type

typename P2 second point type

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
std::size t Dimensionl dimension<P1>::type::value
std::size t Dimension2 dimension<P2>::type::value
Constructor(s)
Function Description Parameters

tenpl at e<typenane B, typel B const & : box:

name D>
map_trans(
fora(Baod &ix Doodt &idh Daod &tedt)

D const & : width:

D const & : height:

tenpl at e<typenane W typel W const & : wxl:

name D>

map_transQ W const & : wyl:
s e W const & : wx2:
W const & : wy2:

D const & : width:

D const & : height:

Header

#i ncl ude <boost/geonetry/strategi es/transfornl map_transforner. hpp>
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strategy::tran sform::rotate_transformer
Strategy of rotate transformation in Cartesian system.

Description

Rotate rotates a geometry of specified angle about afixed point (e.g. origin).

Synopsis

tenpl at e<t ypenane Pl, typenane P2, typenane DegreeOr Radi an>
class strategy::transform:rotate_transforner

{
I

I

Template parameter(s)

Parameter Description

typename P1 first point type

typename P2 second point type

typename DegreeOrRadian degree/or/radian, type of rotation angle specification
Constructor(s)

Function Description Parameters

rotate transl] angle typeconst &: angle:

forner (angl e_type const & angl e)

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<typenane Pl, typenane P2, std::size_t Dinensionl, std::size_t Dinension2>
class strategy::transform:scal e_transforner
{

I

I
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Template parameter(s)

Parameter Default Description
typename P1 first point type
typename P2 Pl second point type
std::size t Dimensionl geometry::dimension<P1>::type::value  number of dimensions to transform to
second point
std::size t Dimension2 geometry::dimension<P2>::type::value
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.

Synopsis

tenpl at e<typenane Pl, typenane P2, std::size_t Dinmensionl, std::size_t D nension2>
class strategy::transform:translate_transforner

{
11

b

Template parameter(s)

Parameter Default Description
typename P1 first point type
typename P2 second point type
std::size_t Dimensionl geometry::dimension<P1>::type::value  number of dimensions to transform to
second point
std::size t Dimension2 geometry::dimension<P2>::type::value
Header

#i ncl ude <boost/geonmetry/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.
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Synopsis

tenpl at e<typenane Pl, typenane P2, std::size_t Dinmensionl, std::size_t D nension2>
class strategy::transform:ublas_transformer

{
11

}

Template parameter(s)

Parameter Description

typename P1 first point type (source)

typename P2 second point type (target)

std::size t Dimensionl number of dimensions to transform to second point

std::size t Dimension2

Header
#i ncl ude <boost/geometry/strategies/transform matrix_transforners. hpp>
strategy::within::winding
Within detection using winding rule.
Synopsis
t enpl at e<t ypenane Poi nt, typenanme Poi nt Of Segnent, typenane Cal cul ati onType>

class strategy::w thin::w nding

{
11

}

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
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Member Function(s)

Function Description

bool apO
dy(Raint cost &pant, Rind
t OF SegO
ment const & s1, Poin0
t OF SegO
nat cost &2 owurter &stae)

int resd
ult(counter const &state)

Header

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_wi ndi ng. hpp>

See also

within (with strategy)
strategy::within::franklin
Within detection using cross counting.

Synopsis

t enpl at e<t ypenane Poi nt, typename Poi nt Of Segnent, typenane Cal cul ati onType>

class strategy::within::franklin

{
/1

b

Template parameter(s)
Parameter
typename Point

typename PointOf Segment

typename CalculationType

Default

Point

void

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

render
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Member Function(s)

Function Description Parameters Returns
bool ap( Point const & : point:

Pé(Fger;DC(m &part, Rin] PointOfSegment const &:

nent const & segl, Poin( segl:

t OF SegO . .

nent const & seg2, crossC] PointOfSegment const &:

ings & state) seg2:

crossings & : state:

int result(crossO crossings const & : state:

ings const & state)

Header

#i ncl ude <boost/geonetry/strategies/cartesian/ point_in_poly_franklin.hpp>
See also

within (with strategy)

strategy::within::crossings_multiply

Within detection using cross counting,.

Synopsis

t enpl at e<t ypenanme Poi nt, typename Point Of Segnent, typenane Cal cul ati onType>
class strategy::w thin::crossings_nultiply
{

I

}

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 caculation (e.g. high

precision); if void then it is extracted
automatically from the coordinate type
and (if necessary) promoted to floating
point

247

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

Member Function(s)

Function Description Parameters Returns
bool apO Point const & : point:
ngﬁfﬂ &part, Rard PointOfSegment const &:
nent const & segl, Poin( segl:
t OF SegO .
rat cost &sap flagp &stae) PointOfSegment const &:
seg2:
flags & : state:

int resQ flags const & : state:

ult(flags const & state)

Header

#i ncl ude <boost/geonetry/strategi es/cartesian/ point_in_poly_crossings_nultiply.hpp>

Views

box_view

Makes abox 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
Model of

Ring Concept

Synopsis

t enpl at e<t ypenane Box, bool C ockwi se>
struct box_view

{
11

I

Template parameter(s)

Parameter Default Description
typename Box A type fulfilling the Box Concept
bool Clockwise true If true, walks in clockwise direction, oth-
erwiseit walksin counterclockwisedirec-
tion
248
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Constructor(s)

Function Description Parameters

box_vi ew( Box const & box) Constructor accepting the box to adapt. ~ Box const & : box:

Header

Either

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

Or

#i ncl ude <boost/geometry/ vi ews/ box_vi ew. hpp>
Complexity

Compiletime

Example

Shows usage of the Boost.Range compatible view on abox

#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;

/'l Define the Boost.Range conpatible type:
t ypedef boost::geonetry:: box_vi ew<box_type> box_view,

box_t ype box;
boost: : geonetry::assign_val ues(box, 0, 0, 4, 4);

box_vi ew vi ew( box) ;

/1 lterating 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:
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(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 segment_view

{
}

I

Template parameter(s)

Parameter Description

typename Segment A type fulfilling the Segment Concept
Constructor(s)

Function Description Parameters

segment_vi ew( Seqll Constructor accepting the segment toad-  Segment const & : segment:

ment const & segnent) apt.

Header

Either

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

Or

#i ncl ude <boost/geonetry/vi ews/ segnent _vi ew. hpp>
Complexity

Compiletime

Example

Shows usage of the Boost.Range compatible view on a box
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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

#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

#i ncl ude <boost/geonetry/vi ews/reversi bl e_vi ew. hpp>
identity_view

View on arange, not modifying anything.

Synopsis

t enpl at e<t ypenane Range>
struct identity_view

{
11

I

Template parameter(s)

Parameter Description
typename Range original range
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Constructor(s)
Function Description

identity_view Range & r)

Member Function(s)

Function Description

const _iterator beld

gin()

const _iterator end()

iterator begin()

iterator end()

Header

Parameters

#i ncl ude <boost/geonetry/views/identity_view hpp>

Parameters

Range&:r:

Returns
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Release Notes
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.

Budfixes

bugfix:
bugfix:
bugfix:
bugfix:
bugfix:
bugfix:
bugfix:
bugfix:

bugfix:

distance for multi-geometries ignored specified distance strategy. Fixed

difference for polygon/multi_polygon (reported 2011/10/24 on GGL-list)

raise exception for calculation of distances of multi-geometrie(s) where one of them is empty

multi DSV did not correctly use settings, fixed

self-intersections could sometimes be missed (introduced in 1.48), fixed

convex hull crashed on empty range (e.g. empty multi point), fixed

arealcentroid/side/intersection/distance did not work for "int" type filled with large (but not overflowing) integers. Fixed.
digoint/intersect did not work for degenerate linestrings. Fixed.

covered_by did not compile for aring. Fixed.

Solved tickets

» 6019 convex_hull / area, fixed.

» 6021 convex_hull / append (multipoint), fixed.

» 6028 Documentation: closure, fixed.

» 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

 updatesin specializations/not_implemented for distance/convert/assign/arealwith/covered by

» move of wkt/dsv to io folder, making domains redundant
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e warnings:. strategy concepts assigned to zero to avoid clang warnings (patched by Vishnu)

» warnings. there were several unused parameters, for which gcc/clang warned (patched by Christophe)

Boost 1.48

Bugfixes

Robustnessissue, in some circumstances the union failed to output. Fixed.

Robustness issue, in some circumstances the calculated intersection point was outside the segment. Fixed.
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 sgrt() step

I mprovements on algorithms

Checking self-intersections is now not done automatically, this can blast performance.
Besides that, checking self-intersections is made faster.

Intersections now avoid outputting duplicate points. So they output the minimal set.

Additional algorithms

covered by: within is 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 coordinate types

Basic (limited) support for Boost.Rational

Boost 1.47

Original release

render
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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] }
>/

256

httpo://www.renderx.com/


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

Geometry

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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