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Abutract

“he C-liatrix is & feuture extraction me-
thod suitable for one or two dimensiocnal
signals, This paper describea the concept
of C-Filter am well ms applications of the
Cltatrix and C-Filtering to the classifing
and filtering of artificial and natural
textures, Some eiperimentals results are

reported.

Intreoduction

The main point of a generic algorithn

for shape recognition lies upon features
extraction. we ure preventing & ;eneral

character algorithm which doesn'’t take
into account any "a priori" koowledge on
tue input type and therefofe can be adap.
ted for warioue images as -for examplea
the cLromosones,

The criterism from whic we initiated the
compilation of such alporithm are linked
t0 human perception experimental results!

more precisely to the study of ocular me-
tion during figure exploration and reading

e summarized the phases through which
passes our algorithm as fallow:
FatternyC-umatrizylontour extractiony

Fragzent extractiongleatures,

Regarding the first step,i.e, the C_matrix,
we refer the interested reader to bibliogra-

phyz. We intend to present in this work the
successive steps and precisely the contour
and fragments extraction.

Contour extraction

The purpose of segmentation is to parti-
tion the image space into meaningful regions.
The definitins of a "meaningful region" is
a function of the problep being conaidered,

For example, in a image derived from viewing
a three_dimensional scene, the objective of

tegmentation might be to 1dentify regions
corresponding to objects in the scens,

In visual images, the method used most
often for establishing region characteristics
are differences in gray level contsat bet.
ween neighbouring regions or, briefly,using
contour extraction technigue.

We define here the contour as the mono.

dimensional interface between the object and

the background or, with symbols:
let S be the object.region on the back.

ground.region 5§, we define contour of 8 the

set §'; S'={x¢5/ 7T four_connected to x)(1)
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wWe propofe & wethod that is based on de-
tecting trancition between neighbouring re.
giors or, in other words the snape of the
function z=f{x,y) in the transition zone
between the regions,

a8 we huve ghown, in our previous work,
frozc the C_matrix we are able to extract
the shape of a one or two-argpument function.
We are also able to extract the distance
between maximum and wminimum gray value of
the function in the shape zone, or sipoply
the minimum index row, say h, of the ele.
ments in the last non-zero column,

Now we are able to sum-arize our method.

1)To reslize the C_matrix of the input
image

2)to extract Zrom ii the value of h/2
and the highest value of the dynzmie
in the row h/2, say d

3)to apply the C.Filter method” to the

input image, with a window of linear
size h/2 that satisfy tre conditions:
a) h/2 € B/2 + 1 where D is the di-
mension of the shape region
b} the dyrami¢in each window is egual
or greater than d.
4)to apply the first step to the filte.
red image obtained at the preceeding

step.,
An interesting experiments with this al-

19

gorithm has been effectued onto fig.1 image.

The grey tone distribution-obtained by si.
mulating the lirhting from the botton to
the top of an oval object-causes the appea-

rance of bands with different brightnes to

which obviously correspond on that image as
many zone of different contrast. Thie situa
tion may bear some apbipuities in the defi
nitioa of the object and, in conseguence,
in ite contour extraction.

In fact, 1f it'e true that a dominant re
gion weli contrasted onto an uniformly whi
te background does exist, it is equally
true that other significative regions can
be isclated and therefore as many contours
vhere the mentioned bright bands are formed.
This confirmed what has been said of the

subjectivity of contour perception,
Let's see now which results can be obtai

ned with the application of this elgorithm,

It can be deduced that
BYoax 5
4 *pin 4
froz the Comairix, fig.2?, associated with

the above mentioned image, Then, we need

to chooge the linear dimensions of the win

dow -w' . such that the following condition

1s satisfied:

A’:m:Ln

V'$%)+1-.H'£ 2 4

+ 1= 3

+ V=3

If we analyze now the curve of the car.
dinality relative to the elements on the
second row of the Comatrix, we find maximum
in relation to the dynamice equal 0,1,2,3.
The application of the algorithm, choasing
as parameters w =3 and d'=0, produces the
contour of the entire oval region,fig.3.
Other results obtained by maintaining the
dimensione of the window,but varying the

dypanieal condition-giving than succeasive

ly the values 1,2,3, are reported in fir.4,5,6.
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Frurments extraction

The selectlion of the higher informative
content of the izare zone artitulates upen
twe eusential phases;

a) the frarment extraction relative to
the zone of contour in which is reaches
an accentued curvature and

b) the elimination of the selectioned
fragments which do not correspend on
the original imapge to zones with enough
contrast,

The problems which arise from the analy
sis of curvature are: the non-applicability
of euclidean measure technigues due to the
discrete domain of the sigal, and the dif
ficulty in correlating the local measure
of the curvature with the global courve of
the entire contour.

If we consider the case of chromosomes,

the small variations in curvature which,

could be observed on the contour, are not
significative when conpored with the wider
variations relative to the centromeric zp
ne and arms, In refefence to it, we could
retain the loecal weasure of the curvature
in some way correlated to the distance at
vhich 18 observed the entire shape under
examination,

Te improve the meuning of the extracted
frapments, we carry out a further selection
based on contrast. Among the varous measu-
pes of the contrast in use, we have chosen
the one adopted in paycholory :

o BB B B

r = B

where B, and B indicate respectively the lu
minance (light intensity for superficy units)
of the object and of its immediate purroun-
ding., With this definition, the contrast
can be either positive or negative depending
on whether the object i1s more or less bright
on the background; it is therefore important
to specify the area and the shape of the
object,

We can pass now to the description of the
phases which coniribute to such extractious,

1) choise of the scanning window
Let's define the llnear dimension of the

wirdows -w,— and -w,- used for the curvatu

2
re analyels and relative to conirast of
extracted frarments,

If w” is the window used for comtour ex

we have
w* 1t w* 18 odd
w1 = otherwvise

treection,

w1
such that the ratio
2 2
wo = Wy

2
¥y

and ¥y

tends towards 1

the choise of v, allows the fragments ex-
traction of contour of dimension reported
to the one global of chromosoxes, the condi
tion omn v, 15 essential for the contrast
estimation of concentric areas of nearly

equal dimensions.
2) Selection of the curvature points,

The set of the points which define the
curve relstive to the contour of the chre-
mosome is sce:med sequentially with the

window Wy Once the window has been centered

on & gencric point, R‘. we congider the



two points of the mentloned curve which will
intersect laterslly the edpse of the window,
Since the extracted contour constitute ; clo
sed curve, we must necessarilly find at least
two polints of intersection, say Pi’Pz; whe-
never there is more than two intersectious,
the center of the fragment becomes discarded
and the analysis poes on.

Let's call (11,11) and (12,12) the respe
ctive ecoordinates of P1 and‘Pz. if the resul!
satisfies the 10llowing condition, the point
P,-center of the scanning window-under exa
mination is memorized as the center of a
fragment of good curvature:

(), Py) =|ty-1; | + |9,-0, )€ 372 v
otherwise, the fragment-and therefore P.-
are rejected and the analysis proceeds to
tne next points,

3) Selected zome of contrast,

Zach one of the extracted points at the
preceeding step is selected in termsa of the
corresponding contrast on the original ima
&e. lore precisely, given the generic point
P., the two windows w, and v, become cente

|4

red in relation to its coordinates, with the
condition that w, shall be always at the cen

ter of w

o+ The dynaaies existing in the a

rea w and Wy are respectevely indicated

!
by De and Di' The condition which mugot sa.
tisfy the point Pc for bezing chosen as cen
ter of informative fragments is:
»
[D, - D] a
Tne condition allows the elimination of

these zones in the original image characte

rized by appreciable variations of the cur
vature which then are not accentuated in re

lation to the bbckgiound of the same ilmage.
Fig.7,8,9,10.

_Application to chrorosome analysis

The application of alporitmes in order
to identify chromosomes could considerably
reduce the investigation and make the work
more objective, Because of our recenct signi
ficative resulis we think to apply algorit
mes to banded chromosocmes.

Chromosomes coloured by band techmnigue
allov a more accurate identification becau
pe they are characterized in their whole
lenght by defferently coloured areas which
are constant for each pair chromosomes.

From many experimental results that we
obtained applying the elgorithmes, we pre
sent here one example with a brief descrip

tion of the parametera involved.
Extraction of chromosomes features in

fig.7. Fron the C-patrix {fig.7') we can
obtained the parameters w'=2 and dx=3,
through which we extracted the limite of
2ig.B8. The center of the fragmehta relati
ve to the analyeis obtained for the curva
ture wich v1=3 are given in fig.10; the sug
cessive analysis using contrast:with v2=5
and with d'=3, enables ua to obtain the

centers of informatives fragments,
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