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= Abstract =

Morphological Feature Parameter Extraction from the Chromosome Image
Using Reconstruction Algorithm

Y.H. Chang, K.S. Lee, H.H. Chong, S.H. Eom*, O.W. Choi**, K.R. Jun***

Researches on chromosome are very significant in cytogenetics since a gene of the chromosome con-
trols revelation of the inheritance plasma. The human chromosome analysis is widely used to diagnose
genetic disease and various congenital anomalies. Many researches on automated chromosome karyotype
analysis has been carried out, some of which produced commercial systems. However, there still re-

. mains much room for improving the accuracy of chromosome classification.

In this paper, we propose an algorithm for reconstruction of the chromosome image to improve the
chromosome classification accuracy. Morphological feature parameters are extracted from the recon-
structed chromosome images. The reconstruction method from chromosome image is the 32 direction
line algorithm. We extract three morphological feature parameters ; centromeric index(C.L), relative
length ratio(R.L.), and relative area ratio(R.A.), by preprocessing ten human chromosome images. The
experimental results show that proposed algorithm is better than that of other researchers’ comparing

by feature parameter errors.

Key words : Chromosome, Morphological feature, Reconstruction, 32 direction line
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Fig. 1. The chromosome image detected from the chro-
mosome film using scanner
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Fig. 2. The chromosome image after threshold processing
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Fig. 3. The processing of feature parameters extraction
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(c)result image of feature parameter extraction
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Table 1. Morphological feature parameters comparison for ISCN & HC data, perpendicular method and proposed algorithm.
Per : Perpendicular, Rec : Reconstructlon Ori : Original |mage

NO P
IS ISCN b
.: : _mean. errol mean | error ik r
1 48.0 | 46.42 | £4.21 | 4841 | +0.43| 9.08 | 842 | +1.26| 7.97 | +0.69| 844 | 870 | £1.92| 845 | +1.88
2 38.1 | 38.90 | +4.50 | 41.70 | +2.42| 845 | 828 | +1.58| 7.74 | +0.78| 8.02 | 879 | £1.12| 850 | +1.75
3 459 | 46.64 | +2.72| 45.01 | +0.91| 7.06 | 6.92 | +1.37| 6.12 | +0.37| 6.83 | 6.86 | £1.77| 6.32 | £0.84
4 27.6 | 32.16 | +5.21 | 29.44 | +3.25| 655 | 6.65 | £3.05| 6.01 | +0.35| 6.30 | 6.66 | £1.09| 6.48 | £1.55
5 27.4 | 33.85 | +4.35| 26.88 | +0.81| 6.13 | 6.43 | £1.39| 5.86 | +0.38| 6.08 | 645 | £0.40| 6.05 | +1.13
6 37.7 | 40.50 | +3.32| 37.11 | +2.65| 5.84 | 579 | £0.60| 551 |+0.50| 590 | 6.00 | £1.79| 6.02 | +1.49
7 37.3 | 33.30 | +7.54 | 38.22 | +3.24| 528 | 5.08 | £0.82| 5.17 | +0.88| 5.36 | 5.18 | +£1.02| 5.07 | £1.07
8 35.9 | 37.36 | +3.02| 34.12 | +1.16| 4.96 | 4.91 | £1.03| 4.67 | +0.57| 493 | 5.05 | £0.56| 4.94 | +0.48
9 33.3 | 37.56 | +4.84 | 33.23 | £0.56 | 4.83 | 450 | +1.49| 4.52 | +0.52| 4.80 | 4.64 | +1.04| 4.62 | £0.68
10 31.2 | 30.69 | +3.57 | 32.69 | =0.70| 4.68 | 4.46 | +0.53| 4.60 | +0.50| 4.59 | 4.61 | +0.42| 4.48 | +1.70
11 35.6 | 37.41 | +6.65| 34.38 | +1.14| 4.63 | 5.06 | +1.27| 4.63 | £0.72| 4.61 | 5.02 | +0.78 | 4.56 | £1.47
12 30.9 | 35.30 | +3.09| 31.35 | +1.15| 4.46 | 4.44 | £0.59| 4.38 | +0.46| 4.66 | 4.80 | £0.69| 4.41 | +0.86
13 14.8 | 19.31 | +7.11| 1514 | £0.60| 3.64 | 3.75 | +1.27| 3.49 |+0.82| 3.74 | 3.89 | £0.94| 3.40 | £1.93
14 155 | 20.73 | +6.70 | 15.18 | +1.81| 3.55 | 3.95 | +0.69| 3.59 | £0.32| 3.56 | 3.79 | £1.03| 3.49 | +0.72
15 149 | 2213 | +6.55| 14.65 | +1.02| 3.36 | 3.81 | +£1.89 352 | +0.29| 3.46 | 3.48 | +0.69| 3.35 | £0.47
16 40.6 | 39.94 | +522 | 40.26 | +1.47| 3.23 | 3.46 | £1.97| 3.01 | +0.13| 3.36 | 2.94 | £0.80| 2.92 | £0.71
17 314 | 36.36 | +6.09 | 30.48 | £1.23| 3.15 | 3.07 | +0.56| 2.92 | +0.19| 3.25 | 3.02 | +1.03| 2.81 | £0.31
18 26.9 | 31.25 | +5.47| 26.18 | +1.34| 2.76 | 2.73 | +0.35| 2.80 | +0.26| 2.93 | 2.70 | +0.43| 2.73 | £0.53
19 42.9 | 4029 | +6.63| 43.09 | +1.72| 252 | 226 | £0.40| 2.77 | +0.93| 2.67 | 2.02 | +0.77| 1.95 | £0.90
20 446 | 44.69 | +1.93| 43.75 | £1.51| 2.33 | 236 | +0.37| 2.61 | +0.25] 256 | 2.09 | +0.43| 2.20 | £0.56
21 25.7 | 32.95 | +5.08| 25,54 | +1.34| 1.83 | 1.86 | +1.43| 1.81 | +0.30| 1.90 | 1.56 | +1.06| 1.35 | £0.56
22 25.0 | 28.63 | +5.17 | 25.23 | +0.88| 1.68 | 2.07 | +0.67| 1.96 |+027| 2.04 | 1.77 | +0.69| 1.63 | £0.33
X 36.9 | 38.37 | +3.45| 35.21 | +1.19| 5.80 | 5.10 | +0.51| 4.54 | £0.62| 512 | 530 | £1.50| 4.79 | £2.40
Y 163 | 36.37 | £7.82] 16.60 | £+1.13| 2.22 | 213 | +051| 220 | +0.34| 215 | 1.80 | +1.11| 1.76 | +0.12
3 AT garelgel 93 S e} ISCNejj o 4 xF 3 RL. 3o ex8S nlug Aoelw, 7]&29] 71y
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