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Example network of San Francisco
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Constitutional approach
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Example: City Engine

(0T0Z) [einpad0id :924n0S



Source: Alexander (1977) p.190, S.489

Pattern language




Abstract grammar rules

Network Destination

hierarchy C D
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Set of necessary connections, atleast one for each row

Set of possible connections



Possible link grammar rules
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Source: after Marshall (2005)
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Resulting network
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Source: Back and Hoffmeister (1994) p.872

Overview of the genetic algorithm

Time t,

00111
+ 11100
01010

selection

11100
11100
01010

mutation,
crossover

o<

Timet,,,

01100
11010
01100

reproduction

13



Building blocks in network generation
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Genome 1 + Genome 2 Genome 1+2

Genome 1: 01001...0001###H. .. HitH#H

Genome 2: HHH# .. ###4#01000...0000
> 1-point crossover
Genome 1+2: 01001...000101000...0000
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Fitness values during an optimization process

Fitness value
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Calibration with the p. — s control map

objective function
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Obijective function

Demand-weighted travel time

©) D
Travel time = E ZtOd oy +P

o=l d=1

Accessibility
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0=1 d=1
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Building blocks in network generation

- %///

Genome 1 + Genome 2 Genome 1+2

Genome 1: 01001...0001###H. .. HitH#H

Genome 2: HHH# .. ###4#01000...0000
> 1-point crossover
Genome 1+2: 01001...000101000...0000
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Results with no grammar rules
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Adjacent links to links with the same or higher hierarchy
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Adjacent links to links with the same or 1 higher hierarchy
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Resulting fitness values

Grammar rule Weighted travel time:  Accessibility:
No grammar rule applied during 78’003 34.7
optimization

Links joined to links with the same 78682 35.9
or any higher hierarchy

Links joined to links with the same 79’174 35.9

or 1 higher hierarchy
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Source: Kamada and Kawai (1989) p.8

Force-based algorithm

Potential energy:
n-1 n 1
Eor = ZZEKU(M —V;j |_|ij)2
i=1  j=i+l

with

| Length between i and j in a relaxed state
K: Spring constant

lvi, vj|: Distance between u and v

lterative approach

23



Outlook

e Variances of the results

 More grammar rules and fitness functions

e Larger networks with variable node positions
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