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A Pattern Classification of HDD (Hard Disk Drive) Defect Distribution
Using Fuzzy Inference

XEE R R
(Un-Chul Moon * Hyun-Tae Kwon)

Abstract ~ This paper proposes a pattern classification algorithm for the defect distribution of Hard Disk Drive (HDD).
In the HDD production, the defect pattern of defective HDD set is important information to diagnosis of defective HDD
set. In this paper, 5 characteristics are determined for the classification to six standard defect pattern classes. A fuzzy
inference system is proposed, the inputs of which are 5 characteristic values and the outputs are the possibilities that the
input pattern is classified to standard patterns. Therefore, classification result is the pattern with maximum possibility.
The proposed algorithm is implemented with the PC system for defective HDD sets and shows its effectiveness.
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Table 2. Pattern Classification Procedure

Pattern 1 pattern 2 Pattern 3
X1 329 124 16
e | X 70 15 29
;J X3 25727 3.4109 0
X4 100.9370 32.22 6.6144
X5 81.3889 84.3144 4.444
0} 0.8600 0 0
Z‘] Wy 0 1 ) 0
@ 03 0 0.3428 0.4016
0y 0 0 0
= [Tus 0 0 0
g 0 0.05 0.1900
A3 Loop Watch Arc
Pattern 4 pattern 5 Pattern 6
X1 11 4 14
e | x 42 13 49
;g x3 31.4174 1.8930 42.7240
X4 1.667 1.6394 3.839
Xs 49074 0.8333 10.5473
0y 0 0 0
g @2 0 0 0
& o3 0 0 0.1545
04 1 0 0
= Mo 0.404 0.8148 0.10
0g 0.320 0.0300 0.390
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Fig. 12. Examples of classification Failure
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Table 3. Pattern Classification Result

Success Failure
HEAZFTH M HEFF g
Loop 52 Loop 0
Watch 102 Watch 2
Arc 41 Arc 6
Radial 34 Radial 0
Spot 33 Spot 1
Whole 221 Whole 8
334 B
B drdAe slegaacgo]B(Hard Disk Drive,
HDD) 2% ¥X9 dd &fFd 2% 97 238 211*16}5&
. v, Z HEHe FEL £ de 5AY EAES F&8)
At olw, Ae AEWF BT AEES Uhd & Ax A

& pgstd AA s E
T2 3x F8 A€ TAE EA
aestel 2 AR &% SHeHE FeE £

r_(‘)(_4‘

H R S4o @t
EMHNEY A3 943L
A=E 3

Ry

¥ A7 A%E 23 F2F $AVH FYe A5
et sol, A% A A% Bgel HE5A $88

2 JgEd. ¥ A7dA ANG 2 4¥e YFE:
m@ ZHEAY AP EF FANE F43A 488 &
Aoz Jggy, 7 5489 WA F2e| g% AW
Y §418 Borel AW EFo f83A Hed

lo

¥ Mr 32 o i

dAte 2
o] =E& 2004dx FYNFE SEATe (I
Fu) AL} A% RY

[1] BAF, o538, F4F,
I Aol7g”,
%, pp. 15-21.

2] 0134, "3lE Yaza EgtojH AHE A7y AA", A
ojzlE 3 A A8 F8r3]x], 19983 5¥ &, pp. 22-28.

[3] 283, o]+, 329 "Hard Disk Drive HFA} A|2H
9o 13 AGE A% HH-olF =2 AYY HEI} A
g #F A7 fFA71%E =EA, 53-DE 6%,
pp. 457-464, 20043 64,

[41 S. Theodoridis and K. Koutroumbas,
Recognition, Academic Press, 1999.

[5] M. Nadler and E. P. Smith, Pattern Recognition
Engineering, John Wiley and Sons, 1993.

[6] J. Schurmann, Pattern Classification, John Wiley and

"Yaa seolny 71e §%
A AEFA LY T A, 19984 59

Pattern

-]
El
o
(=}
oko

8t HDD(Hard Disk Drive) 28 2X2 uf&l 2§

Trans. KIEE. Vol. 54D, No. 6, JUN, 2005

Sons, 1996.

(7] A4, deEdy A&, T35 &304} 1995

[8] L. A. Zadeh, "Fuzzy Sets”, Inform. Contr., Vol. 8, pp.
338-353, 1965.

[9] H. J. Zimmermann, Fuzzy set theory and its
applications, Kluwer Academic Publishers, 1991.

[10] W. Pedrcz, Fuzzy logic and fuzzy systems, JOHN
WILEY & SONS, 1989.

[11] B.Kosco, Neural network and
Englewood Cliffs, Prentice-Hall, 1992.

[12) A. Baraldi and P. Blonda, “A suvey of fuzzy
clustering algorithms for pattern recognition-Part 1 &
0", IEEE Trans. On Systems, Man and
Cybernetics-Part B: Cybernetics, Vol. 29, No. 6, pp.
778-801 Dec. 1999.

{131 K. S. Ray and T. K. Dinda, "Pattern classification
using fuzzy relational calculus”, IEEE Trans. On
Systems, Man and Cybernetics-Part B: Cybernetics,
Vol. 33, No. 1, pp. 1-16, Feb. 2003.

fuzzy systems,

2 HH(XE#H)
968 10% 194 19913 AME&d A7
st 24, 19063 & Wisty A7 FE
A(3E). 2002~ A Fdd Bz
138y zay
el 1 02)826-5286
ax : 02)825-1584

E-mail : ucmoon@cau.ac.kr

8 H (# B %)
19759 129 8UA. 2003 F4d HA
A7) . 2003~dA T diEd
AzA7)1 R A2
Tel : 02-826-5286, Fax :02)825-1584
E-mail :

futurestorm@naver.com

389



