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TEXTURE & STHUCTURE

A.Gisolfi, S.Vitulanoc, A.Cacace

Dipartimento di Informatica ed applicazioni
Universita' degli Studi di Salerno {ltaly)

In chis work we intend to propose an original algorichm for
i texture analysis and classification, and chen make a compa-
rision with our proposal and most well known algorithm in
i the related literature; namely rche atomistic-statistcic
i Haralick algorichm.

L. INTRODUCTLON,

In the broad and diverse landscape of the existing Jliterature on automatlc

pattern recognition, one often comes across the definitions which are derived
by appealing to the theory of {form (Cestalt), which &s the theory of the
"totalicy™.

it has been said that the Gestalt Is the theory of the totality of that very
same totality which is wecessary but not sufficient in order to define a struc-
tural analysis.

. In faet what is peculiar to a structural type of orientation is an explicative

atcitude toward the structures.
L]

More precisely, ome is not interested in considering them simply as
L1} 1]

emeryging

" encities, but uvne wants tv analy-

totalities in contrappesition to atomic
ze them with respect to their internal structure.

“a, since the concept of structure works omn all levels, one wants to consider
Lhem in terms of relations, namely as forus.

Let's go back to the dialectic between local and global or, in a more craditio-

nal way, to the sCLructural understanding of the organized whole.

We can interpret a structure as a system of transformaricns. This implies that
we have certain laws which evolve through the transformation  itself and  which
realize themselves in the universe under consideration.

Hence a structure enjoys the following features : tetality transformations and
self-regulation., A furcther fundamental characteristic of the structures is the
following : they regulute cthemselves, and the self-regulution determines their
conservation and a certain closure.

S0 the transfarwmations inherent in a certaln structure do not lead ourside its
borders, but generate elements which always belong to the same structure and
which preserve its laws.|t is in this sense that the structure is closed within
in itself.

This doesn't imply that it can not be part of a secund structure containing it.
We can then talk about self-regulation of the structure, and determinatrion of

the self-regulated structsre leads wus to conclude that we have arrived at a
.

more intimate knowledge of the system.
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So we have introduced two differenc types of magnitudes: structured and struc-
turing and we have hinted at how the latter are bearers of information,

We claim that the variations, or alterations of the structured mggnitudes are
the sources of the information.

2, STRUCTURED MAGNITUDE: AN EXAMPLE, TEXTURES

Two different motivations lead us ro consider, in this paper, the problem of
textures: the rule this plays in the entire process of perception and the pro-
blem in itself; indeed the study of textures can be considered a science in
irself. )
Cbviously, rexture also plays a determinant rule in automatic image recognition
and the literaturs contains very many articles which illustrace a great variety
of algorithms dedicated to the description of classification of texture.

In spite of this, still today there is no definiticn, not even a coarse one, of
texture, and the entire problem of its elaboration and classification has to he
regarded as unsolved.
We think of a wet, or a rexture, as a stationary oscillation in a domain of
mnﬁmmman dimension. The wish ro formalize our idea of texture leads us ro:

i ,12

Def. 1:

A discrete function y=f(x,y) defined in a discrete two-dimensional domain is a
texture if there exists at least a partition of the domain such thar all parci-
tion-elements are isomorphic among themselves.

Def. 2:

The function y=f(x,y), which is defined in a particion elemenc, is called the
"piece of the texture".

The following simple examples clarify the definitions given above. Let's consi-
der the periodic function in fig.1. Such a function represents a texture since
there exists at least a partition of the domain, whose amplitude ecquals the
period of the funetion satisfying condition | (of che fig 2).

It 15 worthy to notice thar a generiec translation of the partiction in the do-
main of the funcrion, still satisfies condition |.
This fact implies that’ our delinition is fovariant  uwoder translation ol the
par-tition (of fig 3).

Fig.}
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We notice that the arguments given so far for a unidimensional periodic func-—
tion still continue ta be valid for any discrete function y=f£(x,y) defined in
a discrete unidimensional domain,

Each plece of the texture can be described by a structured which might be ra-
ther complicated or not; then it follows almost immediately that a texture is
nothing but the very same structure which repeats itself as many times as the
number of partition-elements occurring in the domain,

One immediately notices that once the structure is determined then a correct
and complete description and classification of the texture follows naturally.
The entire problem of pattern recognition and the successive rextures classi=-
fication can be now rephrased as it follows: "one has to determine the parci-
tion-element in such a way that condition | holds ".

Fortunately we can easely solve such a problem; in facc it's sufficient to
make use of the matrix of characteriscics mmd in order to derive from it the
information needed.

3. TEXTURE: A COMPARISON.

In this paragraph we intend to compare the algerithm that we have proposed
with the most well known algorithm in the relaced literature; namely the acomi-
stic-statistic Haralick algorichm muu.

The author propose fourteen characteristics, suitable for a classificacion of
a texture, even if, himself in ﬁau and others claim that just few of them are
useful for the realization of the task proposed.

In analogy with such authars in order to evidenziate the proposed comparison,
we'll make use of the following characteristics: homogeneity (ASM), correlation
(COR} and maximal cooccurence (MXP).

In table 1 we report the results obtained by making use of the twe different
algorithms and we report also the corresponding time—rables ({time needed for
calculation) into nine theoretic textures (1,7,3,8,5,6,%9,10,11 of tab.l ),
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It is worthy te notice that in
provides the same results, or in
distinguish among the differences

A, Gisolfi et al

other words,
which, according to us,

each of the nine textures, Haralick's algoriche

this algorithm is not refined to
are rather obvious,

Table 1 Results of proposed algorithms

Number of Results of Haralick Times of Times of

images Algorithms Proposed Alg, Haralick alg.

Tex.1 ASM=0.566 COR=0.023 Gy 412"
MXP=0,730

Tex.7 ASM=0_566 COR=0.023 ot 41127
MXP=0.730

Tex. 3 ASM=0,566 COR=0.023 orLye arp2n
MXP=0. 730

Tex.8 ASM=0.566 COR=0.023 ot 4' 2
MXP=0.730

Tex.5 ASM=0.566 COR=0.023 oty 4pam
MXP=0,730

Tex. 6 ASHM=0, 566 COR=0.023 Q'ssm Grpam
MXP=0.730

Tex.9 ASM=0, 566 COR=0.023 ot Tz
MXP=0.730

Tex.10 ASM=0.566 COR=00,023 oLy 4!
MXP=0.730

Tex. 11 ASM=0.566 COR=0.023 o'y LRV
MXP=0.730

Tex.12 ASM=0_10] COR=0.052 orasm™ [ANWA
MXP=0_110

Tex. 13 ASM=0.07] CUR=0, 279 grog" atzn
MXP=0,]25

Table 2

Tex, Dl ASM=0,048 COR=0. 701 d'ss" a2

' MXP=0_139

Tex. 1 ASM=0.013 COR=0. 707 Q'sg" 4T 2"
MXP=0.050
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scatrered incte 16

In £ig.15,16 we report two textures derived from Brodatz and
we report the

levels of grey by means of "c.¢.d.™ camera. In tuble 2 resulcs

obtained by making use of two different alporitchms,

P re .

CONCLUSLONS,

In this paper we have presented a different and according to us deeper applica-
tion ot Lestalt theory, by appealing to structuralism. In facr we think tharc
afrer hard work such a direction might lead us to a different approach  of
images elaboration and may be, to a more intimate knowledge of problems such as
amm:wn\cnnrmnc::n. countours, etc. Particulary [firsc application of such an
Lo texture recognition and classifications, as encouraged us to
In Tact several sperimental results from which just few

H#aralick, had conforted uur

Approch conti-

Mue of this research.
of then are presented liere and comparision with

study a little.
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