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Design of a Binary Decision Tree using Genetic Algorithm for
Recognition of the Defect Patterns of Cold Mill Strip

Zzu ol ® B oo
{Kyvoung-in Kim, Byung-Jin Lee, Kyoung Lyon, and Gwi-Tas Park)

Abstract : This paper suggests a method to recognize the various defect patterns of a cald mill strip using a binary decision
tree automalically constructed by a Genetic Algorithm (GA). In classifiing complex palterns with hugh similanty like the defect
patlems of a cold mill strip, the selection of an optimal [eature sef and an appropriale recognizer is important to aclueve high
recogiition rate. In this paper a GA is used to select a subsel ol the suituble [eatures al each nede in the binary decision tree,
The leature subset with maximum fitness is chosen and the patterns are classified inlo 1wo classes using a linear decision
function, Tlus process 1s repeated ab each node unlil all the paltemms are classified into individual classes In this way, the
classifior using the binary decision tree is constructed automatically After constructing the hinary decision tree, the [inal
recognizer 1s accornplished by having neural networl learming sels of slandard patlerns atb each node. In this paper, the classifier
tsing the binary decision tree is applied to the recognilion of defect patlems ol 2 cold mill strip, and the experimental results
are given lo demonsirate the usefulness of the proposed scheme.

Kevwaords © penetic algorithm, decision bree, fealure selection, delect patfem, cold mill strip
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Table 1. The patterns and fitness al each node,

Node Patlem Errore> ‘ Featwre | Filness
Co | Pv Py Py Py P Py Py 0 I f5 | 07180

3 Cu Py Py Py Py 0 f2 | 0B677
P P By Py 2 S G0
Co PP 0 fi | 035858
Coy Py P 0 A | 0TS
C Py P; 3 fifs | 01874

2 7 =mdA P 2A g
Table 2. Decision function at each node.

Wy [ iy iy ( 7

dlx) 7] [ e Yy

o) | 0000 | 0000 | 0000 [ 0.000 | 0.000 | —1.765 | 1.000

dulx) 10000 1 -2326 1 D000 | 0.000 | 0000 | 6.000 | 100D

dip{x} | 0000 | 0000 o.momg 0000 | 0.000 | 1000

dpfx) [ -1713 | 0.000 | 000¢ | 0.000 | 0.000 | 0000 | 1.00G

ds () | 0.000 | D.0G0 | 0.000 [-2304| 0.0CO | 0.000 | 10CO

dog(a) 1 =4062 | 0.000 | 000D | 000G | 0.000 | 15902 | 1.000

d( &) = w3y wgmq + 10,0 - sy + Wk 4 20 =0

E 34 0 A998,

Table 3. Hecognition rate of each defect pattern.

Il L P #| wasos
A e
Dent 0/23 0 %
T Dull 14 /73 50 2%
| Oil_drop 18/ 20 AN % ﬂ
Ship 6/ 20 30 %
Dirt, 21/ 32 95 %4
Seale 27/ 3 79 %
Scratch 24/ 28 85 96
A A 110 / 175 63 %
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