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ABSTRACT

To improve classification accuracy in this paper, we proposed an algorithm for the chromosome image
reconstruction in the image preprocessing part and also proposed the pattern classification method using the
hierarchical multilayer neural network(HMNN) to classify the chromosome karyotype.

It reconstructed chromosome images for twenty normal human chromosome by the image reconstruction
algorithm. The four morphological and ten density feature parameters were extracted from the 920
reconstructed chromosome images. The each combined feature parameters of ten human chromosome images
were used to learn HMNN and the rest of them were used to classify the chromosome images.

The experimental results in this paper were composed to optimized HMNN and also obtained about
98.26% to recognition ratio.
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<Table 1> The numbers and characters of

chromosome
Group | Numbers Characters
A 1~3 Large metacentric chromosome
B 4~5 Large submetacentric
chromosome
C 6~12, X Medium-size metacentric
chromosome
Medium-size acrocentric
D 13~15 chromosome with satellite
16 Relatively short metacentric
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<Table 2> Chromosome groups and numbers

Group Number Group Number
A 1~3 E 16 ~ 18
B 4~5 F 19 ~ 20
C 6 ~ 12, X G 21 ~22,Y
D 13~15
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<Table 3> Patterns of feature information

Combined
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Numbers of

F vect
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[Fig. 2] The HMNN structure
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<Table 4> The combined feature parameters of chromosome

<¥ S>E a9 o)
o AT Srans
o} G4A|9 Patternl ~Pattern5E 37
2319 Braast 303

ERIC Sl AgE aAMIEE

e

Uy 2

+g e o
A471E ARG ol Az 2

5% 9l & £ &

SHED SE 28z BT

CI, RL, RA. Patternl
CI, RL, RA, CL. Pattern?
CI, RL, RA, CL, DO~D9 Pattern3
CL RL, RA, CL.

A o patterni Patiern2 | (CLRLMCLRA)RL/CL) Patternd

P8 28 |Patemi Pate (RL/RA)RA/CL)RARL)
CL RL, RA, CL, MD,,
MCL, (D0~D9),
(CLRL),CILRA)RL/CL) Paticrns
RL/RA)LRA/CLLRARL)

<H 5> 0Z3=A0| DiEHIE

<Table 5> Parameters of neural network
(P1 : Pattern 1, P2 : Pattern 2, P3 : Pattern 3, P4 : Pattern 4, P5 : Pattern 5)

dZBEY HMNN 2
HMNN 1 Group A Group B Group C
TRI0E P1~P2 | P3~P5 | PI~P2 | P3~F5 | PI~P2 | P3~P5
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<Table 6> The classification results of chromosome.

Group A | Group B { Group C |Group D | Group E | Group F [Group G|  Total
ol QR M= 0 0 12 6 0 3 0 21
ERANE® | 0 0 760 | 1000 0 7.50 0 436
- QFF M= 0 0 9 4 0 2 0 15
R A% | O 0 576 | 666 0 5.00 0 3.26
» Q22 Jix 0 0 7 3 0 1 0 1
2R oNe® | o 0 448 | 500 0 2.50 0 239
o4 Q% M 0 0 13 40 0 0 0 53
ERNE%| O 0 833 66 0 0 0 1152
ps QER M= 0 0 6 2 0 0 0 8
22 QNE%)| 0 0 385 | 333 0 0 0 174
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<Table 7> The combined pattern selection for each neural network.
Patterns Group A | Group B | Group C | Group D | Group E | Group F | Group G
Patternd o] 0] o} 0 o]
Pattern5 0 0
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