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Introduction



Spatial networks

Weighthed adjacency matrix:

w, [ TG < E
0 otherwise

‘ (& m—(0 )
' Spatial network:

wjj < spatial proximity

Graph: G = (V,E)
Nodes/vertices:

V ={i|iisanode}
Links/edges:

= {(i,j) | i,j € V and 3 an
i — j interaction}



Proteins vs. cities

Protein City

Building block o< A

Spatial
arrangement

Mobility

By Martin Kollmar [CC B¥SA 3.0 (hitps:/f
creativecommans.or ficensesfoy-5a/3 O},
Via Wikimedia Commons.



The urban system
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Model



Buildings network

UL
em

st d
l—l‘—
i

I

43,

Buildings

Nodes
Montplaisir-Lumiére, Lyon, France

G = (V,E),

V = {i | iis a (merged) building}
E= {(i,j) | i,j € V and 3 (point; € i, point; € j) with

dist(point;, point;) < 30m and no other buildings in between.}

1if(i,j) € E
AU:{ (i)

N
ki = Ajj
0 otherwise ' Z Y

j=1



Merging of buildings

V=)

o e
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" em N
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43,

Iterative procedure:

REPEAT

e Merge adjacent buildings

e Take convex hull

UNTIL no further merging is possible



Buildings network

Link weight w;;: buffer i (j) of 30m and calculate the area S;- ; (S; )
of intersection with j (1).

N
Wi =Spi+ S wi=) W
j=1




Buildings network of Montplaisir

Try it! O github.com/lorpac/building-network


github.com/lorpac/building-network

Node properties

weight of central node

e

(o) K

degree of central node 10




Node properties
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w/k <> packing

@ w/k > 2500 m?
@ 2000 m? < w/k < 2500 m?
0 1500 m?* < w/k < 2000 m?
0 1000 m? < \\'/k < 1500 m?
@ 500 m? < w/k < 1000 m?
® w/k < 500 m*
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Usage: system diagnostic




Case study: perturbation
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A biomimicry approach




Proteins vs. cities

Protein City

Building block o< A

Spatial
arrangement

Mobility

By Martin Kollmar [CC B¥SA 3.0 (hitps:/f
creativecommans.or ficensesfoy-5a/3 O},
Via Wikimedia Commons.
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A blomlmlcry approach doi.org/10.1680/jbibn.16.00010

Identification
Abstraction of the Transposition of potential

Problem analysis technical problem to biology biological models

Selection of Abstraction of Transposition Implementation

biological model(s) biological strategies to technology and test
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Thank you for your attention.



	Introduction
	The urban system
	Model
	Usage: system diagnostic
	A biomimicry approach

