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Abstract

The aim of the model is to determine the 

sample size for ACC.

When GA solves the model, two main 

parameters are determined for every stage.

 sample size, n

 acceptance number, c
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Introduction

 In attribute control charts, defining sample size is a 

problem.

 In this study, defining sampling size in attribute control 

charts is tried to be clarified under maximum 

acceptance probability and minimum cost constraints.

 GAs have a distinct advantage over the other artificial 

techniques, which is the possibility of obtaining good 

solutions even when radical alterations are performed 

on the statement of the problem.
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Introduction

 And additionally, the number of constraints or the 

number of objective functions, do not affect the 

solution methodology or behavior of the algorithm 

completely.
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Literature review
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 Viharos and Monostori (1997), Celano and Fichera

(1999) used GAs for control charts. Designing, cost 

minimization and economically design of control charts 

problems were solved by GAs.

Wehrens et al. (1999), used GAs to define parameter of 

design experiment, and they defined best design 

parameter for quality.

 Langner et al. (2002) formulated a multistage inspection 

problem and it was solved by using genetic algorithms.
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Literature review
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 Bakır and Altunkaynak (2004) improved a model for 

determining the shifts in the process mean and process 

variability help of x and R control charts. This model was 

solved with the help of GAs. GAs’ results are better then 

other techniques, which are in literature.
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Genetic algoriyhms
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 Since 1960s, there has been an increasing interest in 

the development of powerful algorithms to solve difficult 

optimization problems. This term is called evolutionary 

computation.
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Genetic algoriyhms
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Genetic algoriyhms
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 Encoding-Binary encoding

 Selection-Roulette wheel selection

 Recombination-the most important tool for Gas

 One-point crossover (OPX)

 Position-based crossover (PBX)

 Order crossover (OX)

 Partial-mapped crossover (PMX)

 Linear order crossover (LOX)

Mutation operator

 Inversion mutation

 Neighbor exchange mutation

 Reciprocal exchange mutation

 Triplet mutation

 Insertion mutation
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Description of the process
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 In this paper, acceptance sampling approach is 

applied as a multistage process.

 Kolarik (1995), sample sizes in attributes control 

charts are typically much larger than sample sizes in 

variable control charts.

 Probably cost is very important but firstly, we should 

take enough sample size to fit our needs for control 

charts.
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Description of the process
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m ：stage number

ti ：defective item rate for bench (stage)

h ：defective item rate for raw material

Ni ：lot size in stage i

ni ：sample size in stage i

ci ：acceptance number in stage I

GKSi： defective number item for incoming to stage i

TBPSi ：defective number item which spoiled in bench in stage i

TBKPSi： defective number item, which spoiled in bench but it was defective
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The proposed model
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GKSi： defective number item for incoming 

to stage i

Ni ：lot size in stage i

h ：defective item rate for raw material

TBPSi ：defective number item which 

spoiled in bench in stage i

ti ：defective item rate for bench (stage)

Di ：total defective item number in stage i

TBKPSi： defective number item, which 

spoiled in bench but it was defective

ki ：defective item number which found in 

stage i

pi ：proportion of defective item in stage i

Pai ：acceptance probability in stage i

PaT ：total acceptance probability for all 

stages

 GKS1 = N1h1, i= 2, 3, . . . , m

 TBPSi = Niti, i= 1, 2, 3, . . . , m

 TBKPS1 = ht1N1

 TBKPS1 = Di−1t1 i = 2, 3, . . . , m

 Di = GKSi + TBPSi + TBKPSi

 Ni = Ni−1 − ki−1 i = 2, 3, . . . , m

 pi = Di/Ni




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The proposed model
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



ni ：sample size in stage i

m ：stage number

ki ：defective item number which found in 

stage i

ui ：manufacturing cost item in stage i

ri ：rejection cost item in stage i

pi ：proportion of defective item in stage i

Ni ：lot size in stage i

Cki ：cost because of defect in stage i

Pai ：acceptance probability in stage i

PaT ：total acceptance probability for all 

stages

ci ：acceptance number in stage I

Di ：total defective item number in stage i
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Computational results
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 Factor’s, which are used in the model, values are 

determined according to piston production process.
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An application in a piston manufacturing process
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 Piston is one of the most important moving 

components in the engine.

 For the first stage, lot size, N, is determined as 500 

due to the number of order of the firm. Their order 

size changes between 450 and 550 and when the 

application was tested, their order number was 500.

 Constraint of acceptance probability is 0.85 in all 

stages because of firm’s probability.
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An application in a piston manufacturing process
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Conclusions

 GAs can be used to solve quality control problems.

When these parameters are used, the performance 

of GAs, which are used to solve quality problems, will 

be increased.

 GAs can be used for defining sample sizes in 

attribute control charts very effectively.

 In future research, this approach can be improved for 

variable control charts, especially economical design. 

This approach is tested in piston production process; 

it will be tested in other production stages.
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