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ABSTRACT

To improve classification accuracy in this paper, we proposed an algoritim for the chromosome image reconstruction in the image
preprocessing part. also we proposed the pattern classification method using the hierarchical multilayer neural network(HMNN) to classify
the chromosome Kkaryotype. 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(Hierarchical Multilayer Neural Network)
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 45 Large submetacentric
chromosome
C 6~12, | Medium-size metacentric
X chromosome ]
D 13~15 Medium-size acrocentric

chromosome with satellite |
6 Relatively short metacentric

E chromosome

17, 18 Submetacentric chromosome
F 19, 20 | Short metacentric chromosome
2 2 A.crocenm? chromosome
G with satellite
Y Acrocentric chromosome
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Table 2. The morphological feature for chromosome

Featur . . .
? Equation or Density Information
Information
i ;
Centromeric Cl = ﬁs <05
Index : CI c
. 44
Relative 2, = cz=:0 e,
Length Ratio ’
' RIL R.L. = [:
. 44
Relative S& = 28
Area Ratio s
"RA. RA. = 3§
Density Mean Density : M.D.
Information Density Centromeric Index : M.CL
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Fig. 1 flowchart for the reconstruction algorithm
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Table 3. 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 ~ 2, Y
D 13~ 15
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Table 4. Patterns of feature information

Combined Feature
Feature vectors
patterns number
Patternl CIL+RL+RA. 3
Pattern2 CIL+RL+R.A+CL. 4
Pattern3 CIL+RL.+R.A+CL.+(D0~D9) 14
CIL+RL+RA+CL+(CI/RL)
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Fig. 2 The HMNN structure
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Fig. 3 The feature information extraction using MAT
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3. 4947 T4

E 55 MATHET 94 ATES 18 5]
259 54959 HPZEL Uehdch HMNNIo
PatternM3} Pattenle] HelZge Agstel ot
g¥o2 S9n, HMNN2OIE 57b4 deizgs A
Ayz9el gagdon Agstd Hulds] o
> J% 4L Sgstan
E6e HuaAslE TR kel 40 o
FR49 F037A9 £5 Yeysich

o rir

O

o



A ATAHEE ol 48 AMA A A BF

B S5 HMAH SZEE =¥
Table 5. The combined feature of chromosome
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Table 6. Parameters of neural network
(PM : PatternM, P1 : Pattern 1, P2 : Pattern 2,
P3 : Pattern 3, P4 : Pattern 4, P5 : Pattemn 5)
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Table 7. The classification results of chromosome
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