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Abstract =

The implementation of Hierarchical Artificial Neural Network
Classifier for Chromosome Karyotype Classification

K.R. Jun, W.W. Chai*, K.G. Nam**, S.H. Eom**, K.S. Lee***, Y.H. Chang***

The research on chromosomes is very significant in cytogenetics since genes of the chromosomes *con-
trol revelation of the inheritance plasma. The human chromosome analysis is widely used to study leu-
kemia, malignancy, radiation hazard, and mutagen dosimetry as well as various congenital anomalies
such as Down’s, Klinefelter’s, Edward’s, and Patau’s syndrome.

The framing and analysis of the chromosome karyogram, which requires specific cytogenetic knowl-
edge is most important in this field. Many researches on automated chromosome karyotype analysis
methods have been carried out, some of which produced commercial systems.®However, there still re-
mains much room to improve the accuracy of chromosome classification.and to reduce the processing
time in real clinic environments.

In this paper, we proposed a hierarchical artificial neural network(HANN) to classify the chromo-
some karyotype. We extracted three or four chromosome morphological feature parameters such as cen-
tromeric index, relative length ratio, relative area ratio, and chromosome length by preprocessing from
ten human chromosome images.

The feature parameters of five human chromosome images were used to learn HANN and the rest
of them were used to classify the chromosome images. The experiment results show that the chromo-
some classification error is reduced much more than that of the other researchers using less feature pa-
rameters.
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CP.U Pentium 90 MHz

Main Memory 16MB

Hard Disk ~ 1.27GB

Graphic Card SVGA : 1024 x 768, 65536 Color, 2MB

HP Scanjet 4C
Scanner Adapter Transparency Adapter
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Fig. 1. Chromosome image preprocessing and result. (a) binary image, (b) result of thinning method, (c) extracted charac-
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Table 3. Extracted centromeric index, relatwe length and relatuve area ratio of the chromosome

EEE Ci | RL(%) o TRA(%) l
g | ISON | #& | e | ISCN | &% [ ea | ISON [ 2 | ed |
1 ! 48.0 48.40 +0.55 9.08 9.23 +0.28 8.44 8.94 +0.16 1
@ | 381 39.89 +0.38 | 845 823 | +0.29 8.02 779 w034
| 3 45.9 47.51 +0.93 7.06 7.02 +0.22 6.83 7.03 i +0.28
4 27.6 27.99 +0.67 - 6.55 6.44 +0.23 6.30 6.81 l +0.32 E
5 274 27.59 +0.74 6.13 5.99 +0.20 6.08 . 6.08 ’ +0.38 |
6 37.7 35.57 +1.19 5.84 5.97 +0.19 5.90 5.87 +0.29
7 37.3 37.86 +0.29 5.28 5.24 +0.18 5.36 5.38 +0.34
8 35.9 32.51 +1.34 4.96 4.76 +0.19 4.93 5.01 +0.29
9 33.3 32.31 +0.84 4.83 441 +0.15 4.80 4.77 +0.31
| 10 31.2 33.77 +0.81 4.68 4.67 +0.17 4.59 4.85 +0.25
] 11 | 35.6 37.68 +1.37 4.63 4.63 +0.16 4.61 4.83 +0.37
12 ( 30.9 29.43 +0.29 4.46 4.59 £0.15 4.66 4.46 +0.45
13 14.8 14.77 +0.45 3.64 3.76 +0.14 3.74 3.85 +0.37
14 15.5 13.24 +0.67 3.55 3.64 +0.13 3.56 3.57 +0.29
15 14.9 14.82 +0.48 3.36 3.52 +0.12 3.46 3.38 +0.33
16 40.6 38.11 +0.54 3.23 2.85 +0.11 3.36 - 2.86 +0.19
| 17 314 30.06 +1.11 3.15 2.99 +0.09 3.25 2.65 +0.23
18 26.1 27.30 +0.97 2.76 2.84 +0.08 2.93 2.87 +0.32
19 42.9 43.50 +0.38 2.52 2.37 +0.09 2.67 2.32 +0.18
20 44.6 43.61 +0.75 2.33 2.31 +0.07 2.56 2.52 +0.22
21 25.7 31.99 +0.47 1.83 2.06 +0.08 1.90 1.82 +0.17
22 25.0 33.22 +0.76 1.68 2.14 +0.07 2.04 2.25 +0.24
X 36.9 38.24 +0.59 5.80 5.31 +0.26 512 5.63 +0.32
Y 16.3 16.07 +0.67 1.96 2.22 +0.13 2.15 1.90 +0.31
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Fig. 2. Proposed HANNC for the chromosome classification
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Table 5. Parameter values and number of neuron for Ieamcng in proposed HANNC

‘Neural =
Net k | #
steepness of
. . 1.0 1.2
activation function
learning constant 0.05 0.05 0.05 0.05 0.1 0.5 0.05 0.1
—
Num. of neuron
30 10 10 30 15 15 10 10

in hidden layer
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