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Dimensions  

Instantiable Geometry Types  

Boundary  Interior  Exterior  

Intersection Component  
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MultiPoint

SurfaceCurvePoint

LinearRing

LineString

Line

GeometryCollection

SpatialReferenceSystemGeometry

MultiCurve

MultiLineString

MultiSurface

MultiPolygon

Polygon
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1+

1+ 2+
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P mP L LR nsL mL A mA C 

P P/P P/mP P/L P/LR P/nsL P/mL P/A P/mA P/C 

mP  mP/mP mP/L mP/LR mP/nsL mP/mL mP/A mP/mA mP/C 

L   L/L L/LR L/nsL L/mL L/A L/mA L/C 

LR    LR/LR LR/nsL LR/mL LR/A LR/mA LR/C 

nsL     nsL/nsL nsL/mL nsL/A nsL/mA nsL/C 

mL      mL/mL mL/A mL/mA mL/C 

A       A/A A/mA A/C 

mA        mA/mA mA/C 
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Point, Points 
Line, LineString, LinearRing 
non-simple LineString 

Line, LineString, LinearRing 
non-simple LineString 
 

Polygon 
MultiPolygon 

��	��
�(�

Line, LineString, LinearRing 
non-simple LineString 
Polygon 
MultiPolygon 

Line, LineString,  
non-simple LineString 
Polygon 
MultiPolygon 

 

�8�������   All geometry types 

�
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<intersection_expression>  ::=  <result_dimensionality> <open_brace> <intersection_term> 
<intersection_operator> <intersection_term> <close_brace> �

<result_dimensionality>  ::=  <dimension> <open_paren> <result_dimensions> <close_paren> �

<result_dimensions>  ::=  <whole_number_constant> �

<intersection_term>  ::=  <target> <separator>  <geometry> <separator> 
<intersection_component> �

<geometry>  ::=  <Point>  

| <LineString>  

| <linearRing>  

| <non_simple_LineString>  

| <Polygon>  

| <MultiPoint> 

| <MultiLineString> 
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| <MultiPolygon> 

<intersection_component>  ::=  <interior_component> 

| <boundary_component> 

| <exterior_component> 

<interior_component>  ::=  <interior_component_0d>  

| <interior_component_1d> 

| <interior_component_1d> <separator> <reverse> 

| <interior> 

<interior_component_0d>  ::=  <interior> <separator> <close_point> 

| <interior> <separator> <vertex_choice> 

| <interior> <separator> <close_point> <multipass> 

| <interior> <separator> <vertex_choice> <multipass> 

<interior_component_1d>  ::=  <interior> <separator> <start_point> <to> <end_point> 

| <interior> <separator> <end_point> <to> <vertex_choice>  

| <interior> <separator> <vertex> <to> <nonVertex> 

| <interior> <separator> <end_point> <to> <vertex_choice>  
<multipass> 

| <interior> <separator> <vertex> <to> <nonVertex> <multipass> 

| <interior> <separator> <end_point> <multipass> <to> 
<vertex_choice> 

| <interior> <separator> <vertex> <multipass> <to> <nonVertex> 

| <interior> <separator> <end_point> <multipass> <to> 
<vertex_choice> <multipass> 

| <interior> <separator> <vertex> <multipass> <to> <nonVertex> 
<multipass> 

<vertex_choice>  ::=  <nonVertex> | <vertex> 

<multipass>  ::=  <crossing> 

| <overlapping> 

| <both>       ; both crossing and overlapping 

<boundary_component>  ::=  <line_boundary> | <polygon_boundary> 

<line_boundary>  ::=  <boundary> <separator> <end_point>  

| <boundary> <separator> <end_point> <multipass> 

<polygon_boundary>  ::=  <polygon_boundary_0d>  

| <polygon_boundary_1d> 

| <polygon_boundary_1d> <separator> <reverse> 

<polygon_boundary_0d>  ::=  <polygon_boundary_types> <separator> <close_point> 

<polygon_boundary_types> <separator> <vertex_choice> 

<polygon_boundary_types> <separator> <touch_point> 

<boundary> <separator> <close_point> 

<boundary> <separator> <vertex_choice> 

<boundary> <separator> <touch_point>  

               ; touch_point: at the connecting point between 
polygon boundaries 

<polygon_boundary_1d>  ::=  <polygon_boundary_types> <separator> <start_point> <to> 
<end_point> 

| <polygon_boundary_types> <separator> <end_point> <to> 
<vertex_choice> 

| <polygon_boundary_types> <separator> <end_point> <to> 
<touch_point> 

| <polygon_boundary_types> <separator> <vertex> <to> <nonVertex>  
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| <polygon_boundary_types> <separator> <vertex_choice> <to> 
touch_point> 

| <boundary> <separator> <start_point> <to> <end_point> 

| <boundary> <separator> <end_point> <to> <vertex_choice> 

| <boundary> <separator> <end_point> <to> <touch_point> 

| <boundary> <separator> <vertex> <to> <nonVertex>  

| <boundary> <separator> <vertex_choice> <to> touch_point> 

<polygon_boundary_types>  ::=  <outer_boundary> | <inner_boundary> 

<exterior_component>  ::=  <exterior> | <exterior> <separator> <hole> 

   

Terminal Definitions    

<boundary>  ::=  Bdy 

<both>  ::=  “b” 

<close_brace>  ::=  “}” 

<close_paren>  ::=  “)” 

<close_point>  ::=  CP 

<crossing>  ::=  “x” 

<end_point>  ::=  EP 

<exterior>  ::=  Ext 

<hole>  ::=  “h” 

<inner_boundary>  ::=  iBdy 

<interior>  ::=  Int 

<intersection_operator>  ::=  “=” 

<linearRing>  ::=  LR 

<LineString>  ::=  “L” 

<MultiPoint>  ::=  mP 

<MultiLineString>  ::=  mL 

<MultiPolygon>  ::=  mA 

<non_simple_LineString>  ::=  nsL 

<nonVertex>  ::=  NV 

<open_brace>  ::=  “{” 

<open_paren>  ::=  “(” 

<outer_boundary>  ::=  oBdy 

<overlapping>  ::=  “o” 

<Point>  ::=  “P” 

<Polygon>  ::=  “A” 

<reverse>  ::=  Rev 

<separator>  ::=  “.”  

<start_point>  ::=  SP 

<target>  ::=  “A” | “B”  

<to>  ::=  “-” 

<touch_point>  ::=  “TP” 

<vertex>  ::=  “V” 

�

�


.��')&&)6�%���,#�%"�)%"�����0"�-��%�(�&�-�#�)%�#�"#�"0�#��#)��-�%#�'+������#�!0&�����)$�#�+��%�
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�

<geometry>  ::=  <number_of_geometries> <MultiGeometry> <geometry_id> 
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<number_of_geometries>  ::=  <whole number constant> �

<MultiGeometry>  ::=  <MultiPoint> 

| <MultiLineString> 

| <MultiPolygon> 

<geometry_id>  ::=  <whole number constant> �

�
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Point Line Polygon Line Polygon Point  Line Polygon 

��������� Int 

Int.CP 
Int.V 
Int.NV 
Int.CPx 
Int.CPo 
Int.CPb 
Int.Vx 
Int.Vo 
Int.Vb 
Int.NVx 
Int.NVo 
Int.NVb 

 

Int.EP-SP 
Int.EP-V 
Int.EP-NV 
Int.V-NV 
Int.CP-V 
Int.CP-NV 
 

   

Int 

��	��
�(�

 

Bdy.EP 
Bdy.EPx 
Bdy.EPo 
Bdy.EPb 

Bdy.CP 
Bdy.V 
Bdy.NV 
Bdy.TP 
oBdy.CP 
oBdy.V 
oBdy.NV 
oBdy.TP 
iBdy.CP 
iBdy.V 
iBdy.NV 
iBdy.TP 

 Bdy.EP-SP 
Bdy.EP-V 
Bdy.EP-NV 
Bdy.EP-TP 
Bdy.V-NV 
Bdy.TP-EP 
Bdy.TP-V 
Bdy.TP-NV 
oBdy.EP-SP 
oBdy.EP-V 
oBdy.EP-NV 
oBdy.EP-TP 
oBdy.V-NV 
oBdy.TP-V 
oBdy.TP-NV 
iBdy.EP-SP 
iBdy.EP-V 
iBdy.EP-NV 
iBdy.EP-TP 
iBdy.V-NV 
iBdy.TP-V 
iBdy.TP-NV 
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Ext Ext Ext 
Ext.h 
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Geometry Expression Description 

Interior intersection components in zero dimension 

�
A.P.Int A point: at a Point 
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A.LR.Int.CP A closed LineString: at the closing point 

�
A.L.Int.V A LineString: at a vertex 

�
A.L.Int.NV A Line: at a non-vertex 

�

A.nsL.Int.CPx 
A non-simple LineString: at the closing point with crossing 
multipass 

�

A.nsL.Int.CPo 
A non-simple LineString: at the closing point with 
overlapping line segments 

�

A.nsL.Int.CPo 
A non-simple LineString: at the closing point with 
overlapping line segments 

�

A.nsL.Int.CPb 
A non-simple LineString: at the closing point with both 
crossing and overlapping line segments 

�

A.nsL.Int.Vx 
A non-simple LineString: at a vertex with crossing line 
segments 

�

A.nsL.Int.Vo 
A non-simple LineString: at a vertex with overlapping line 
segments 

�

A.nsL.Int.Vb 
A non-simple LineString: at a vertex with both crossing and 
overlapping line segments 

�

A.nsL.Int.NVx 
A non-simple LineString: at a non-vertex with crossing line 
segments 

�

A.nsL.Int.NVo 
A non-simple LineString: at a non-vertex with overlapping 
line segments 

�

A.nsL.Int.NVb 
A non-simple LineString: at a non-vertex with both crossing 
and overlapping line segments 

Interior intersection components in one dimension 

� A.L.Int.SP-EP A Line: from the start point to the end point 

� A.L.Int.EP-V A LineString: from the end point to a vertex 

� A.L.Int.EP-NV A LineString: from the end point to a non-vertex 
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A.LR.Int.EP-NV A closed LineString: from the closing point to a non-vertex 

� A.L.Int.V-NV A LineString: from a vertex to a non-vertex 

� A.L.Int.NV-NV A LineString: from a non-vertex to a non-vertex 

�

A.nsL.Int.EPb-NV 
A non-simple LineString: from the closing point with both 
crossing and overlapping line segments to a non-vertex 

�

A.nsL.Int.EPb-NV 
A non-simple LineString: from end point with both crossing 
and overlapping line segments to a non-vertex 

�

A.nsL.Int.EPo-NVo 
A non-simple LineString: from the closing point with 
overlapping line segments to a non-vertex with overlapping 
line segments 

�
A.nsL.Int.EPo-NV 

A non-simple LineString: from end point with overlapping 
line segments to a non-vertex 

�
A.nsL.Int.EPo-NVo 

A non-simple LineString: from end point with overlapping 
line segments to a non-vertex with overlapping line segments 

�

A.nsL.Int.EPx-NV 
A non-simple LineString: from the end point with crossing 
line segments to a non-vertex 

�

A.nsL.Int.EPx-NV 
A non-simple LineString: from the closing point with crossing 
line segments to a non-vertex 

�

A.nsL.Int.NVx-EP 
A non-simple LineString: from a non-vertex with crossing line 
segments to the end point 

�

A.nsL.Int.NVo-NVo 
A non-simple LineString: from a non-vertex with overlapping 
line segments to a non-vertex with overlapping line segments  

�

A.nsL.Int.NVb-Vo 
A non-simple LineString: from a non-vertex with both 
crossing and overlapping line segments to a vertex with 
overlapping line segments 

�

A.nsL.Int.Vb-NV 
A non-simple LineString: from a vertex with overlapping line 
segments to a non-vertex 

�

A.nsL.Int.Vb-NVo 
A non-simple LineString: from a vertex with both crossing 
and overlapping line segments to a non-vertex with 
overlapping line segments 
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A.nsL.Int.Vo-NVo 
A non-simple LineString: from a vertex with overlapping line 
segments to a non-vertex with overlapping line segments 

�

A.nsL.Int.Vx-NV 
A non-simple LineString: from a vertex with crossing line 
segments to a non-vertex 

Interior intersection component in two dimension 

�

A.A.Int A Polygon: in the interior 

Boundary intersection components in zero dimension 

� A.L.Bdy.EP A Line: at the end point 

�
A.nsL.Bdy.EPb 

A non-simple LineString: at the end point with both crossing 
and overlapping line segments 

�

A.nsL.Bdy.EPb 
A non-simple LineString: at the end point with both crossing 
and overlapping line segments 

�

A.nsL.Bdy.EPb 
A non-simple LineString: at the end point with both crossing 
and overlapping line segments 

�
A.nsL.Bdy.EPo 

A non-simple LineString: at the end point with overlapping 
line segments 

�

A.nsL.Bdy.EPx 
A non-simple LineString: at the end point with crossing line 
segments 

�

A.A.Bdy.CP A Polygon: at the closing point 

�

A.A.Bdy.V A Polygon: at a vertex on the boundary 

�

A.A.Bdy.NV A Polygon: at a non-vertex on the boundary 

�

A.A.Bdy.TP A Polygon: at a touching point on the boundary 

�

A.A.Bdy.TP 
A Polygon with a hole: at the touching point between outer 
and inner boundaries 
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A.mA.Bdy.TP Two Polygons: at the touching point of boundaries 

�

A.A.oBdy.CP 
A Polygon with a hole: at the closing point on the outer 
boundary 

�

A.A.oBdy.V A Polygon with a hole: at a vertex on the outer boundary 

�

A.A.oBdy.NV A Polygon with a hole: at a non-vertex on the outer boundary 

�

A.A.iBdy.CP A Polygon with a hole: at the closing point of inner boundary 

�

A.A.iBdy.V A Polygon with a hole: at a vertex on the inner boundary 

�

A.A.iBdy.NV A Polygon with a hole: at a non-vertex on the inner boundary 

�

A.A.iBdy.TP 
A Polygon with two holes: at the touching point of inner 
boundaries 

Boundary intersection components in one dimension 

�

A.A.Bdy.SP-EP 
A Polygon: from the start point to the end point on the 
boundary 

�

A.A.Bdy.EP-V A Polygon: from the end point to a vertex on the boundary 

�

A.A.Bdy.V-NV A Polygon: from a vertex to a non-vertex on the boundary 

�

A.A.Bdy.NV-NV A Polygon: from a non-vertex to a non-vertex 

�

A.mA.Bdy.TP-NV 
Two Polygons: from the touching point of two Polygons to a 
non-vertex 
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A.A.oBdy.V-NV 
A Polygon with a hole: from the a vertex to a non-vertex on 
the outer boundary 

�

A.A.oBdy.NV-NV A Polygon with a hole: from a non-vertex to a non-vertex 

�

A.A.oBdy.TP-NV 
A Polygon with a hole: from the touching point to a non-
vertex 

�

A.A.iBdy.CP-NV 
A Polygon with a hole: from the closing point to a non-vertex 
on the inner boundary 

�

A.A.iBdy.V-NV 
A Polygon with a hole: from a vertex to a non-vertex on the 
inner boundary 

�

A.A.iBdy.NV-NV 
A Polygon with a hole: from a non-vertex to a non-vertex on 
the inner boundary 

�

A.A.iBdy.TP-NV 
A Polygon with a hole: from the touching point to a non-
vertex on the inner boundary 

�

A.A.iBdy.TP-NV 
A Polygon with two holes: from the touching point of two 
holes to a non-vertex on the inner boundary 

Exterior intersection components in two dimension 

�
A.P.Ext A point: exterior 

� A.L.Ext A Line: exterior 

� A.L.Ext A LineString: exterior 

�

A.LR.Ext A closed LineString: exterior 

�

A.nsL.Ext A non-simple LineString: exterior 

�

A.A.Ext A Polygon: exterior 

�

A.A.Ext.h A Polygon with a hole: exterior in the hole 

�
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���$)%-?��,�&�!�#�(��#�,�

�.�-�-�!��!&�?��%#��"�!#�)%�!)$�)%�%#��%�@��)�-�$�%"�)%�

�.�-�-�&�%�?��%#��"�!#�)%�!)$�)%�%#��%�)%��-�$�%"�)%�

�.�-�-�����?��%#��"�!#�)%�!)$�)%�%#��%�#6)�-�$�%"�)%�

�

�

�,�$�&�"�)'���&�#���%#��"�!#�)%"�����".)6%��%�
�2&����A��

�

������$�?����2�� ��#��-��!"�+#�."&�!��2 +�##&�!�

Geometry 

A B 
Intersection Expression 

� � �
dim(0){A.P.Int = B.P.Int} 

� � �
dim(0){A.P.Int = B.L.Bdy.EP} 

� � �
dim(0){A.L.Int.NV = B.L.Int.VN} 

� � �

dim(0){A.P.Int = B.A.Ext.h} 

� � �
dim(1){A.L.Int.EP-SP = B.L.Int.EP-NV} 

� � �

dim(1){A.L.Int.SP-EP = B.A.Bdy.NV-NV} 

� � �

dim(2){A.A.Int = B.A.Int} 

�

��"�;�

�)&�-�!��!&�?����)�%#1��%��%-��)�%#�)��!&)"�%���)�%#�

���$)%-?��,�&�!�#�(��#�,�

�.�-�-�����?��%#��"�!#�)%�!)$�)%�%#��%�#6)�-�$�%"�)%�

�.�-�-���)$�#�+?�
�)$�#�+���

�

�

-�-� ����������
��
��
�
�	����>
�)������

���#��&��%�&+"�"�'0%!#�)%"��%!&0-�?�

�

• �0''���

• �)%(�,��0&&�
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• �%#��"�!#�)%�

• E%�)%�

• ��''���%!��

• �+$$�#��!�&���''���%!��
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4.�&��"�#�#.�)��#�!�)����#�)%"��%�"��#��&�'0%!#�)%"�/����1��%#��"�!#�)%1�0%�)%1�-�''���%!���%-�

"+$$�#��!�&�-�''���%!�3���90�����������)'���)$�#���"��%���#�"#�!�"�1�20''����%-�!)%(�,�.0&&�

����!)%"#�0!#�(��)����#�)%"�6.�!.�%��-�#.���%�0#�)'�)%��)��$)�����)$�#���"���

��$�&���#)�#�"#�!�"�"�')��2�%��+����-�!�#�"1�#.���������%��%'�%�#��%0$2���)'��)""�2&��

!)$2�%�#�)%"�)'���)$�#���"�)��(����#�)%"�)'�����)$�#�+���
.��:�+��"�#)�!���#��%)�$�#�(���%-�

�����"�%#�#�(��!�"�"�#.�#������-�90�#��#)�(�&�-�#��#.����"0&#"�)'��
��"��#��&�'0%!#�)%"���

4.�&���&&�#.��#�"#�!�"�"�')�����-�!�#�"�!�%�2��$)-�'��-�#)�#�"#�"��#��&�'0%!#�)%"1�")$��

�--�#�)%�&�!�"�"�����!���#�-��"�6�&&��

�

>)����!.�#�"#�!�"�1���F���%��%����6�&&�-�#��$�%��#.���,��!#�-���"0&#�'�)$���!.�'0%!#�)%�

6.�������&�!�2&���%-��%#����#��"����#�)'�#.��#�"#�!�"�����'�#.�����"���-�''���%!��2�#6��%�#.��

�,��!#�-���"0&#��%-�#.����"0&#���#0�%�-�'�)$����
��"��#��&�'0%!#�)%1�#.�����)���"�'&����-����

�

4.�%�0"�%��#�"#�!�"�"�'�)$����-�!�#�"1�#.���,��!#�-���"0&#�!�%�2���%#���-��%�#.��#�"#�

.��%�""��%-�#.����"0&#�#.�#��"���#0�%�-�'�)$����
��"��#��&�'0%!#�)%�!�%�2��(�"0�&&+�(���'��-����
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�

-123456789 / -40 = 3086419.725 
�

�)6�(��1�

�

381039468754763 / 123456789 = 
3086419.7249999997974999981572499832309748474018711113570271133489467315 

�


.�"��%-�!�#�"�#.�#�#.��&�%����""�"�2�&)6�#.��)����%��%-�-)�"�%)#��%#��"�!#��#���E"�%��%)%�

�)20"#�&�%���%#��"�!#�)%�!)-�1��
�����)%�)0"&+����)�#"�#.�#�#.��&�%��-)�"��%#��"�!#�#.��)����%���

�#�'��&"�6.�%�%)%��)20"#�&�%���%#��"�!#�)%�!)-���"�0"�-��

�

(-123456789, -40) 

(0, 0) 

(381039468754763, 123456789)

�

(0, 0) 

Not intersect at (0, 0)  
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