
Geoapplications development

http://rgeo.wikience.org

Higher School of Economics, Moscow, www.cs.hse.ru

http://rgeo.wikience.org/
mailto:rodriges@wikience.org


Tools and readings
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https://en.wikipedia.org/wiki/DE-9IM
http://www.opengeospatial.org/standards/sfa
https://sourceforge.net/projects/jts-topo-suite/


Topology
3

Pictures from ˶ ͔͔͔͍͋͒͊ ˻ΦˢΦΣ ˴͎͊ͪͭͦͪ͊ͺ͙;͔͙͔ͫ͟ ͔ͨͪͦ͟ͼ͙͙ ό͔͙ͣͭͦ͒;͔͔ͫͦ͟ ͙͔ͨͦͫͦ͋ύΣ ˹͍͙͙͙͚ͦͦͫ͋ͪͫ͟ ͯ;͔͋ͤͦ-͔͙ͣͭͦ͒;͔͙͚ͫ͟ ͼ͔ͤͭͪ ͨͦ ˥ˮ˿ ͙ 
˨˭Σ ˹͍͙͙ͦͦͫ͋ͪͫ͟Σ нллл

https://en.wikipedia.org/wiki/Topology


Interior, Border, Exterior
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Deviations from general topology
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https://en.wikipedia.org/wiki/DE-9IM

dimƛǎ ǘƘŜ ƳŀȄƛƳǳƳ ƴǳƳōŜǊ ƻŦ ŘƛƳŜƴǎƛƻƴǎ ƻŦ ǘƘŜ ƛƴǘŜǊǎŜŎǘƛƻƴ ό ύ

a b

Using Java and JTS: 

System. out .println( geometry A.

relate( geometry B));

https://en.wikipedia.org/wiki/DE-9IM


Topological relationships
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http://www.mdpi.com/1999-5903/7/1/1/htm

ÅThese 2-D objects 
are not ellipses!
ÅSome cases have 

several matrices

T*T***T**
1*T***T** 

FT*******
F**T*****
F***T****

T*****FF*
*T****FF*
***T**FF*
****T*FF*

http://www.mdpi.com/1999-5903/7/1/1/htm


covers VS contains
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Iƻǿ άŎƻǾŜǊǎέ ŘƛŦŦŜǊǎ ŦǊƻƳ άŎƻƴǘŀƛƴǎέΚ
ά/ƻǾŜǊǎέ ŘƻŜǎ ƴƻǘ ŘƛǎǘƛƴƎǳƛǎƘ ōŜǘǿŜŜƴ Ǉƻƛƴǘǎ ƻƴ ǘƘŜ ōƻǳƴŘŀǊȅ ŀƴŘ ƛƴ ǘƘŜ ƛƴǘŜǊƛƻǊ ƻŦ 
ƎŜƻƳŜǘǊƛŜǎΣ ǎƻ άŎƻǾŜǊǎέ ƛǎ ƭŜǎǎ ǊŜǎǘǊƛŎǘƛǾŜ

A = POLYGON ((200 400, 400 400, 400 200, 200 200, 200 400))
B1 = POLYGON ((300 350, 400 350, 400 250, 300 250, 300 350))
B2 = LINESTRING (400 350, 400 250)

A

B1

A B2



Intersects
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Intersects: A and B have at least 1 point in common



Crosses
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ˢ
B

Crosses:  A and B have some but not all interior points in 
common and dimensionality condition

Thus, 2-D objects cannot cross each other

A = LINESTRING (330 380, 415 327,415 224, 330 160)
B = LINESTRING (453 299, 348 249)

A

B

for points or 
lines

dim(A)<
dim(B) 

dim(A)>
dim(B) 

I

B

E

I B E



Touches: insights
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Given:
A = LINESTRING (330 380, 415 327, 415 224, 330 160)
B = LINESTRING (490 340, 415 277, 490 230)
C = LINESTRING (490 340, 415 327, 490 230)

They do not touch, because boundaries (end points) do 
not intersect

A AB C

Below relationships 
are the same for 
(A, B) and (A, C)



Touches insights (2)
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A = LINESTRING (330 380, 415 327, 415 224, 330 160)

B1 = LINESTRING (490 340, 415 327, 415 224, 490 160)
B2 = LINESTRING (490 340, 415 310, 415 250, 490 160)
B3 = LINESTRING (490 340, 415 340, 415 250, 490 160)

A A A

B1 B2

B3

Below relationships 
are the same for 
(A, B1), (A, B2), (A, B3)



Touches: insights (3)
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Given:
A = LINESTRING (330 380, 415 327, 415 224, 330 160)
B = LINESTRING (415 300, 480 340, 570 340, 630 300)

Now they touch, because the part of boundary B lies on the interior of A

A B

¢Ƙƛǎ ŎƻǊǊŜǎǇƻƴŘǎ ǘƻ ƻƴŜ ƻŦ ǘƘŜ άǘƻǳŎƘŜǎέ ƳŀǘǊƛȄ ǇŀǘǘŜǊƴΥ

I

B

E

I B E



Touches: insights (4)
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What about a point and a linestring? 
A = LINESTRING (330 380, 415 327, 415 224, 330 160)
B = POINT (330 380)
They touch, but point does not have boundary, ǎƻ ŀƭƭ άCέ ƛƴ ŎƻƭǳƳƴ Bdy

A
B

¢Ƙƛǎ ŎƻǊǊŜǎǇƻƴŘǎ ǘƻ ƻƴŜ ƻŦ ǘƘŜ άǘƻǳŎƘŜǎέ ƳŀǘǊƛȄ ǇŀǘǘŜǊƴΥ

I

B

E

I B E



Overlaps for LineString
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B = LINESTRING (415 300, 415 245) B = LINESTRING (415 360, 415 245)

A = LINESTRING (330 380, 415 327, 415 224, 330 160)

A

B

B
A



LineString and Point
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A = LINESTRING (330 380, 415 327, 415 224, 330 160)
B2 = POINT (415 327)
B2 = POINT (415 300)

A

B1

A

B2



Point and Point
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A = POINT (150 350)
B = POINT (150 350)

A

B




