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Abstract
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Genetic algoriyhms
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Genetic algoriyhms
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Genetic algoriyhms
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The proposed model
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n: Sample size
c: Acceptance Number
k: defective number, which is determined in inspection

Fig. 2. The structure of a chromosome in the proposed model.

-
=

N\~
YT B R AR T T IR E g <SIQ;>
R FERBESystem Reliability Lab. )

=



The proposed model
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The proposed model
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Fig. 3. Representation of the multistage process.
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The proposed model
*GKS;i=N'h; i=1,2.3,....m

+TBPS; = Nt; 1=1,2.3, ...

» TBKPS, = h't:N, | N
TBKPS, =D} t; i=2.3.....m

< D; = GKS; + TBPS; — TBKPS;

o2 N‘] ZN
NEZNE—I_kE—I i=2..3., Im

o2 pf — E

I EMPR AR T ETIREEIRMn %g%
% /%] 5 B E i = System Reliability Lab. \lﬂQr



The proposed model
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The proposed model

GA Approach for Process Control

Mumber of stages | 6 Population Size | 300
ri

Lot cize in ﬂ-ﬂg. I 3Dﬂ Crl:liSﬂ\;‘Er R-EI 0 | 1:-':':
Defective item rate I 1 e ] 0.8
Faor raw material (%)
Defaciive lemrate I - Murnber of Generation | 10D
for stage (%)

Facturting comt | 100 Crossover Operaktor
Rejection cost I 100 | Position Based Crossover (PBX) j
Cost of & defect ibem I 75 -
Inspection cost I 25 [ Neighbor Exchange Mutation j
Total acceptance
e | 090

st [z =N

Fig. 4. The first stage of the computer program.
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Table 4
Results for mutation ratios.

Mutation ratio Minimum cost Average min. cost _

21,243.217 24,491.765
13879211 17,880,061 B
0.2 22,601.012 24.751.547 }
0.3 21,348.736 23,403.495 )
04 21,438.414 24,157.141 ,
05 22927235 26,730,896 ]
0.6 21,037.817 28,733.533 1
0.7 20,075.932 24,370,548 .
0.8 22,398 442 24,482,610
09 19,144,554 20555131
1.0 19,556.293 20,788.963

Table 5

The best parameters of GA based on binary and real-valued representation,

Parameter Linear real-valued encoding

Binary encoding

Crossover parameter Position-based crossover (PBX) Linear order crossover (LOX)
Crossover ratio 1.0 0.9

Mutation parameter Neighbour exchange mutation (NEM) Neighbor exchange mutation (NEM)
Mutation ratio 0.1 0.2
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Reciprocal exchange mutation 19,358,649 22,494.407 0.9509
Triplet mutation 25812574 28904.669 0.9356
Insertion mutation 21,005.291 24,926.201 0.9953
Linear order crossover {LOX) Inversion mutation 24476.825 37.173.336 0.9368
Neighbour exchange mutation 28,603.646 40,529.260 09177
Reciprocal exchange mufation 38,984,565 37.987.124 09792
Triplet mutation 23,116,552 35,445,531 09100
Insertion mutation 28,332,654 34,465.381 0.9603




Table 6

Example of the multistage inspection problems for piston manufacturing process,

Stage | Stay Stage 5 Stage 6
N, 500 45¢ 491 489
h(%) 01 00 101 143
(%) 021 03 0 015
m 10 10 g 7
l; [s] 10 50 sl
I 100 100 10 15
(i 85 10 10 40
GKS 0 ] 5 1
n 4 5 4 5
(i 1 | : ) ) 2 |
P, 799999 10l Fig. 5. Picture of a piston. ; 0.99118 0999665
Cost; 2192 80.00 5,386.54 811.5987 23819 2620878
Pat 050 0.90 0.90 090 0.90 0.90
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An application in a piston manufacturing pro! <

@-(? 1. Turning (Turning Bench) \

2. Processing of Piston Ring (CNC)
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hy Control Charts
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e 5. Turning (CNC)
o C. Last Control —/ /

4

P. Packaging N\
® o OO
Fig. 6. Production stages of pistons. | Lab‘ %ﬁ




Sample Count Per Unit
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Fig. 12. u-Control chart for Stage 6.



Conclusions
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