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Review

* Problem: Difficult to generate detailed and
realistic content efficiently

= Solution: Use procedural techniques to
create complex elements by iteratively
applying simple rules

* Project Goal: Build on that idea, to use graph
transformation to procedurally model city
road network maps




Review: L-Systems Examples

>>Thue-Morse System

Input parameters:
V = {a,b}

W =d

Pi:a— ab o
P2:b—s ba pabaab
babaabbaababba




| Similarly ..
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Meta-Model: Components

Road Segments: 1-way and 2-way
ntersections: 1-way and 2-way
-ouses

1Way-roadSeg

2way-roadseq

(a) Road segment (b} Intersection (c) House




| Meta-Model: Class Diagram

RG_IntersectionlWay

RG RoadSegment2Way

+name: String = lwayInter
+x_coord: Integer +name: String = 2wayRoadSe
+y_coord: Integer

House

+name: String = house
+x_coord: Integer = 0

RG Intersection2Way

RG_RoadSegmentlWay

+name: String = 2wayInter

+x_coord: Integer = 0 +name: String = lwayRoadSeg
coord: Integer =0
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Design: Grid Pattern
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Road Network Growth

. Local Expansion

Local Population

. Road Fragmentations
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1. Road Network Growth




Il Phase I - Road Network Growth
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| Phase I - Result
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1.

2. Local Expansion




Phase II - ‘“Dead End”

(a) Not desired pattern - no exit (b) Desired pattern - "dead end"




|  Phase II - Local Expansion
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Phase II
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1.

3. Local Population




| Phase III - Local Population
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Phase IIT
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4. Road Fragmentations




Phase IV - Road Fragmentation

(1) Vertical/Horizontal Split
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Phase IV - Road Fragmentation

(2) Split Horizontal + Add 1-way Cycle

RoadGenerator_CDWE_META RoadGenerator_COW3E_META

tway-inter| | | | remmam tway-inter| 0 |
Way-in | Way Seq E:way-lnteri Zway-roadt P ’Jq way-in | Way Seq Elfwar-lmeri

o | Lo | e o | | o |

7

Zvay-Inter g 1way-inter

<COPIED> TWay-roadseg ’JB\-:SPEEIFIEDz-
<COPIED: MJ 24 <SPECIFIED

2way-roadseq &\ \QA
2way-roadSeg™
1

-~

8

2vyay-Inter 11 Tway-inter

1Way-roadSe
<I:IIIF'IED>/J‘L‘A a . 16/5PECIFIED:

«COFIED < GPECIFIED:




Phase IV - Result
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5. >> |TERATE




.. Now Iterate
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Generated Map




More Complex Map
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Conclusion

* Road network maps procedurally generated

Graph grammars
Graph transformations

= Generated maps not very realistic

More input data needed




Conclusion

Questions?!

Thank you




