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::mﬁm D is the dimension of the shape region -
b) the a%:mawo in each window is equal or greater than d.

4)To apply the first step to the filtered image obtained at the -
preceeding step.

FRAGMENTS EXTRACTION

The mmwnnnmﬂn of the higher informative content of the image zone
a rticulates upon two essential phasges:
a) the fragment extraction relative to the zone of contour in
o trmnz.wm reaches an accentued curvature and
b). the elimination of the smelectioned fragmephis which do not
" correspond on the original image to zones with enough contrast.

The problems which arise from the analysis of curvature are: the
SOllmuuunnmcHHwa of euclidean measure techniques due to the
discrete domain of the signal, and the difficulty 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 mhich, could be observed on the contour, are not signi-
ficative when compared with the wider variations relative to the
centromeric zone and arms. In reference to it, we could retain
the local measure of the curvature in some way correlated to the
distance at which is observed the entire shape under examination.

To improve the meaning of the extracted fragments, we carry out
a further selection based on contrast. Among the varous measures
of the contrast in use; we have chosen the one adopted in
psychology: AB By—B

C = B = B

vhere B,and B indicate respectively the luminance (light intensity
per superficy units) of the object and of its immediate surroun—
ding.wWith this definition, the contrast can be either positive or
negative depending on whether the object is more or less bright
.on the background; it ie therefore important to specify the area
and the shape of the object.

¥e can pass now to the description of the phases which contribute
to such extractions.

1) Choise of the scanning window

290

=L B dellne ihe linear dimension of the windows |£Hi and |tm1
used for the curvature m:mwwmwmm:nﬂmwmep<mnOoo:awmmw ow

mxawmndma fragments.

If w* is the window used for contour extraction, we have

w = * whif w* is odd
i w'+ 1 otherwise
and tm such that the ratio
:m - lm
2 > L tends towards 1
w
1

the choise of w_ allovs the fragments extraction of contour of
dimension HﬂﬁOﬂwmn to the one global of chromosomes, the condition
on tm is essential for the contrast mwnpamnuon of concentric areas
of nearly equal dimensions.

2)Selection of the curvature points.
The set of the points which define the curve relative to the contour
of the chromosome is scanned sequantially with the window w_.

2
Once the window has been centered o:wmm:mdmnuoH:n.m.cmno:mma

der the two points of the mentioned curve which wiil w:nmﬂwvﬁv
laterally the edge of the window. Since the extracted contour const}
tute a closed curve, we must necessarily find at least twe points
of »:ﬂmwmunﬂuos. say P_,P_; whenever there is more than two inter-
sections, the center ow dmm fragment becomes discarded and the
analysis goes on.

Let's call ﬂuu.uwv and Aum.umv the respective coordinates of vw and

1m. if the result satisfies the following condition, the pnint ﬂ -
center of the scanning window- under examination is memorized as’ *:
center of a fragment of good curvature:

d(e,.P,) | JLN_ +_.r.¢m_m
otherwise, the fragment —and therefore P - are rejected and the
analysis proceeds to the next points. ¢

3) Selected zone of contrast.

Each one 6f the extracted points at the preceeding step is selrcioed
in terms of the corresponding contrast on the original image. Fore
precisely, given the generic point P + the two windows w and w

. . . c . 1 .
become centered in relation to its coordinater, with the condi! i
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Fig.3
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& 3 4 5 € 7 8 9 10
2 68 110 &7 28 27 12 4 2
3 31 54 93 58 97 63 25 17 9
a 34 47 - 71 44 145 82 58 34 55
5 34 40 71 38 181 -82 70 A8 86
6 27 25 62 34 201 94 81 61 77
7 25 25 55 22 186 106 95 77 89
8 22 17 51 1% 188 108 109 95 101
9 11 15 39 15 167 105 1i4 115 113
10 6 B 33 13 14% 85 116 137 12%
11 6 6 25 8 128 61 115 150 137
12 6 4 21 7 103 a4 111 151 149
13 5 4 18 6 98 26 105 136 145
14 5 4 15 a 77 21 95 136 137
15 1 3 15 1 63 19 81 136 137
) Fig:2
- [ ]
. . * 2
L) +* 4 @ - L]
- R4 @ L] ) L N
. . sreeve n &
L I B a
LI B 2 B N B BB N 3K ] [ ] »
» L I I ) (1]
[ 1] » I ]
[ ] a ]
[ ] [ ] [ ]
- " 8 B [ 3N ]
L ] L1}
S eENE [ ]
* 9 a9

LI B BN B ] L

T w

a0 8 &

S R B N B B NN B S B R

Fig.4

‘......:-......-.

. s

A © asrwe ® ‘

LI I I B

-.--H-l..-

295

oo




