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A PROBABILISTIC MODEL IN TIIE AUTOMATIC
GENERATION OF VISUAL STRUCTURES

RAZVAN ANDONTE, ADRIAN MARTAN

The generation of some vizual stractures with the aid of the com-
puter may be carried out af the level of the near ovder by using probs-
hilistic-informational models, A methodology is called for, as much com-
plex — in order to allow a thorough analysis of the phenomenon, as simple
enaugh for being programmable. We have proposed :

1o develop some results of the cyvbernetic pesthelies
— to apply some methods of the evberaetic aestheties in the visnal
Communication

— to stndy the opportanity and efficiency of these applieations,

We have tried o adapt some seientific methods diveeted towards
the analysiz of the aesthetic funetion, Chapter T contains the results of
the evbernetic aestheties application ina practical problem ; generation of
some particular graphical struetures, Chapter IT describes the computing
mode and significance of the principal aesthetic parameters, Chapter 111
alalyses the prospects of the model nsed,

CIHHAPTER 1
PROGIAMMED STRUCTURAL FLEVEXNTS
L1, DESCRIPTION OF THID BASIC ELEAMENTS

IFor the generation of geomervical structures we have chosen the
triangle as a basic element,

It is generated as o result of a tension relationship hetween a point
and a line :
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Scheme 1,
_ We shall use the equilateral triangle as performing best the transi-
tion from the static state of the square to the dynamism of the eircle,
It is the symbol of the active equilibrinm, open to external tensions.
The five signs chosen as basic elements of the structures are :

AW, . W

Seheme 2,

BARL GLTA, XXII, 1. p. 3 -17, Buenrest, 1985
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They have resulted from dividing the (riangular field into four
internal fields obtained by the tranzlation of each side up to the hall
of the other two ones, An inerease from white to black resulis on the
hasis of & measurable proportion seale, achieving in this way the conver-
sion of the passive from the white triangle into the active of ihe hlack
one, Thiz graduation allows to obtain an exaet quantitative control of
the degrees of tonality between eclear and obscure (passive-negative),
When comparing the outlines, surface tensions result. The signs have a
ternary symmetry. The basic elements have been disposed in a ftrian-
gular neiwork., The formal field of the network was redoced to 10 3
* 10 dimensional parameters, but the structure may be generated in
any dimension. This network assures a double action of the signs at the
bazie order level,

The analvsiz and synthesis of the generated signs are made from
the point of view of the total field, leaving the linear elements of the
initial network aside,

1.2, SYNTAX

We shall pass then to the generation of some structures by unsing
the five signs described, disposing them in the network we have chosen,

Ii is neceszary (o specify the rules which will determine these sirue-
tures. We shall eonsider the microaesthetic aspeel only, that is, the one

at the level of the near order. A Markovian-type probabilistic determina-
tion will be nsed. Assuming the following appearance at the local level
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Sceheme

the sign & will appear after the signs i and j with the probability pi.
Therefore, the appearance of a sign is probabilistically determined by
the appearance of the immediately preceding signs. For i, j, &k =1, 5,
the probabilities will form a tridimensional matrix, wlere

Ep”r 1, §i=T1,5.
Hinl

The signs of the first line and of the first eolumn will be governed
by another syntactical role. They will appear according Lo some inde-
pendent probabilities, roughly equal to the steady probahilities of the
chain.

Consequently, the syntactical rules according to which the strue-
tures will be generated, will be uniguely determined by matvices (P ;0=

1,3.



3 AUTOMATIC GENERATION OF VISUAL STRUCTURES 5

In general, the rules deseribed will always be subjected to some
changes within a feedback eyele (erities), and will aim at both the gene-
ration of a structure with certain characteristics, and the optimization
of the aesthetie parameters for these families of stroctures.

The Markovian representations used till now in the generative
aesthetics are mainly based on simple steady Markov chains/ Xenakis,
Andonie/.

In the case of non-linear structures the simple Markovian model
becomes inefficient, Sinee in the case of the visnal struciures the interac-
tion of the signs at the near order level appears on two coordinates,
the double Markovian model is the most adequate in this case.

The generation of struetures will take place according to the followicg
seheme ;

I'P” L J-!J."" =15

Scheme 4.

1.3, GENERATION OF STRUCTURLS

The transition matrices used to generate structurezs have heen
determined by distinet compositional principles, according to some “cre-
ative sehemes™. We shall deseribe the latter, which have led to antici-
pating the resnlts obtained.

The creative scheme I is charaeterized by the randomization of the
structure. No elaborate compositional analysis is imposed.

The creative scheme IT aimg at the repetitive disposition of ele-
ments on the ascending diagonal. The maximum coneentrations of the
energetic dengity are noticed on the left side, above, for the positive, and
on the right side, below, for the negative. A progressive graduation with
transitions from the positive to the negative on the opposite diagonal
wits proposed.

For the creative scheme IIT, as compositional determination the
disposition and progressive vertical passing of the columns from the
left to the right were taken, The composition will have a biaxial symmetry.

In the creative scheme IV we have disposed some distinet zonal
concentrations mude up by joining elements 5, in uniformly distributed
tields, suggesting in this way a greater domination of the dark fields.

On the busis of these reasons the Markovian transition matrices
were created.

By taking # =5 and (py),. = 1,5, given by the transition
matrices, the LANS 3 programme solves the given examples, computing

for the Markovian chains the approximate values of the steady-state
probabilities

P={Py Po P, By B
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The probabilities obiained will determine the first line and the
firzs eolumn and will be of use in caleulating the entropy and redundance
at the Markovian level. For the ealculation of the steady-sztate probabili-
ties P, i = 1,5, we must solve the system

5 . B
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Y P,=1; P,»0, k =15

The ergodicity of the chain evidently assures the existence of the
solution. The system is not linear and it is difficult to solve it. We can
be content with an approximation of the solution (if the system has one).
The method of least squares will be used. The system conszidered will
be converted into its equivalent form :

b

Ll £) =0, k= ¥

EPJ —1=0; P20 j=1,
i=1
where
5 s
fil ) = E PPy — Iy P = ST
1

i=1 }

By applving the method of least squares, the problem of non-linear
programming

! .
PPy = 3 P) + (3 B~ 1) min
k=1 =1

P20, j=1

[u

is obtained.

To solve such a system is generally difficult. Owing to the fact that
the aim funetion may be differentiated, we have solved this problem by
using the method of interior penalty funections. In this way the problem
is redunced to a problem of optimum withoni restrictions, and we solved

it then by the Fletcher- Reeves algorithim. By this method LANS 3 pro-

gramme carries out the determination of vector P = (P, ..., F;). The
approximation does not warrant for the unigueness (the problem of
optimum has a loeal solution), not even for the existence of the solution.
We have found, however, an approximate steady-state veetor which
we may introduee in the formula of entropy :
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