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Pictures, numbers and words

Pictures provide holistic representations
Pictures can be decoded into numbers
Numbers provide precision

Abstract concepts can only be represented by words



Working with pictures at the pixel level

« Examples of transition rules ceiular automata(CA)
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Applications

 Predator-prey models
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Applications

 Forest fire modelling

With the ersrironmental factors such as wind, fuel load and slope, it’s possile to caleulate the forest fire rate of spread in each
cell according to Fothermel formula {Rothermel, 1972, & Thing, 1976) .
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When a ignition point is defined,
the cell state becomes “BURMING
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When a cell 15 bwrning, it can propagate to
Wy W, neighbours.  Using the rate of spread and

their  position  relatiee  to the  aspect  and
wind diections, weights are  assigned to
each  neighbowr. With a  Monfe Carlo
method  is possible  to determine  the new
morvernent decision.
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Applications

« CA models running on aerial photos (oil
spills)
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Unorthodox developments

Pictorial simulation
Live sketching

Programming by reproduction and
Interactive video

Multidimensional simulation
Visualization schemes



Pictorial simulation

Objects may be pictographs, signs or
symbols

They may be described by their color,
position, size and position

Transition rules may include behavior and
Interaction rules

Boundary conditions: donnut, barrier,
unlimited



Pictorial simulation

Behaviour rules
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Pictorial simulation

e |Interaction rules
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Live sketching
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Live sketching
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Live sketching




Programming by reproduction
and Interactive video

T=1
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(=111 | frame k1
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Programming by reproduction
and Interactive video
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Programming by reproduction
and Interactive video

Video Contmol

Video Display
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Multidimensional simulation

« From a verbal description to a causal

diagram
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Multidimensional simulation

« CA model as a driver complemented by
qualitative relationships
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Multidimensional simulation

« Linguistic modelling
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Multidimensional simulation

« Multidimensional relationships

Initial value of linguistic entts value at + = LOW
{(oil in the beach)

_omputation of change of linguiztc value

izontribution of pictoral entity
(il in the sea)

Contribution of num erical entiy ?
(wind speed)

Totz | contribution ? T

Final value of linguistc entity:  value att+di= VERY HIGH




Multidimensional simulation

Mumerical variables Linguistic variables
Oil dizcharge - 50 000 ton. Yiave action - High Sedimentation/
YWind speed - 60 K.m/h Current - MNarth fdecay rate - % /day
“Wind direcdon - East Evaporation rate - 3% /day Social impact - High
Temperamre - Medium Economic limpact - High
Light - Low Affected area

average profiles

Lel

W

HE B = B =

Beach Focks Shallowe Ceep Beach+il Focks +Cil

= JEed

Shore wildlife: WNDn-aﬁ'ected Whﬁected MM S evere situation

Sea wildlife; G:] Maon-affected dAﬁ'ected

General indicators:  Simuladon time; |8 dayz
Afferted area (Kmd): 86 300
Sl fron: 29 1438



Visualization schemes

e 3D Interactive visualization of 2D models




Visualization schemes

 Video game like approach

- Create building

- Create factory

- Create tree

- Translate object

- Rotate object

- Delete object

- Move | Stop toggle
- Fly / Walk toggle

- Virtual pointer




Visualization schemes




Visualization schemes

e Interactive Installations




Summary and conclusions

CA modelling is simple provided that you can code the
problem: set of discrete values; transition rules

CA provides the framework for pictorial modelling

Pictorial modelling can be suplemented by linguistic
modelling using knowledge based rules

Multidimensional modelling (using pictures, numbers and
words) can be used as engines for games and interactive
Installations

Visualization of multidimensional models can range from
desktop to tangitable or any other interactive installation



Useful links

Neil Gershenfeld et al., Avogadro-Scale Computing

Antonio Camara, Environmental Systems, A Multidimensional
Approach, Oxford University Press

Stephen Wolfram, A New Kind of Science
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