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Chromosome Karyotype Classification using
Multi-Step Multi-Layer Artificial Neural
Network
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Dept. of Electrical Eng., Dong-A Univ.,
*Dept. of Medical Eng. Pusan National Univ. Hospital

Abstract

In this paper, we proposed the multi-step multi-layer
artificial neural network(MMANN) to classify the
chromosome, Which is used as a chromosome pattern
classifier after learming. We extracted three chromosome
morphological feature parameters such as centromeric
index, relative length ratio, and relative area ratio by
means of preprocessing method from ten chromosome
images.

The feature parameters of five chromosome images
were used to learn neural network and the rest of them
were used to classify the chromosome images. The
experiment results show that the chromosome
classification error is reduced much more, comparing
with less feature parameters than that of the other
researchers.
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Fig. 1. Chromosome preprocessing and result
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Fig. 2. Extraction of chromosome feature
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Table 1. Centromeric index, relative length
and relative area ratio
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. 8 |35.9|32.51)£1.38|4.96 [4.76 +0.19(4.93|5.01 tO.ZQE
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Table 2. Chromosome group and number
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Fig. 3. MMANNI for chromosome classification
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Fig 4. MMANN2 for chromosome classification

o) 4a go] FAH MMANNS 715X 278, 84859
7]-%&7)(steepness of activation function), &% 4% (leaming
constant), $7t% WAL A4 5ol ol & FFE AAA
HeH7l. &, 4449 549eg gddos sto & A4
gade] HAY Jug 4235 I £ gons vpgd Fe
43} avdEnt

B A 9ug g udde sSaasE9 HA
g FE wde JAFH FH 27 A6 A 4l e
SR A% % 37 22 Hoves 4¢ & AU 2@ &5
AEE 9Esis 2738 2ol FHAHQ T4 H(local minimum)
o WX kA &) Hste] TAREYRIY g FFHUO0IE
A3t g}

Table 3. Parameters of neural network
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Fig. 5. Variation sum-square error in NN learning
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Table 4. Result of normal human chromosome classification
for one person using MMANN
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