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Introduction
Brief background information on traditional 
Shewhart X-bar control chart and DS X-bar 
control charts is provided.
It’s devoted to the methods for constructing 
the DS and TS X-bar control charts.
Computational results in comparing the 
efficiency of TS with DS charts are provided.  
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Shewhart X-bar control chart
Suppose that the mean of x is μ and the standard 
deviation (SD) is σ
The following three parameters that characterize 
the Shewhart X-bar control chart are:
UCL = μ + kσ

 
LCL  = μ - kσ, 

where UCL is the upper control limit, CL is the 
centre line or the process average, LCL is the lower 
control limit and k is the distance  of the control 
limits from the centre line and is expressed as a 
multiple of σ.
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DS X-bar control chart
The design of a DS X-bar chart involves determining 
five parameters.
n1 =Sample size of the first sample
n2 = Sample size of the second sample
L1 and -L1= limits on the first sample within which      
the process is said to be in control
L2 and -L2 = limits on the second sample within 
which the process is said to be in control
L and -L = limits on the first sample beyond which 
the process is said to be out of control
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Design of DS X-bar control chart   
using genetic algorithm 

To solve the problem of an optimal 
design of a DS X-bar control chart using 
a systematic and robust method, the 
optimization problem is reformulated as 
follows:



系統可靠度實驗室 System Reliability Lab.
國立雲林科技大學工業工程與管理所



系統可靠度實驗室 System Reliability Lab.
國立雲林科技大學工業工程與管理所

Implementation of GA
The optimization model (1-7) is set up in an Excel 
spreadsheet and solved by the GA in Evolver.
The operation of the GA involves following steps: 
(1) Create a random initial solution; 
(2) Evaluate fitness, i.e. the objective function that   

minimizes the average sample size when the
process is in control; 

(3) Reproduction and mutation; and
(4) Generate new solutions.
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Developed of TS X-bar control chart
The design of a TS X-bar control chart involves

determining the following parameters
n1 = Sample size of the first sample
n2 = Sample size of the second sample
n3 = Sample size of the third sample
L, L1 = limits at the first stage
L2, L3 = limits at the second stage
L4 = limits at the third stage
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Comparison of TS X-bar chart with DS 
X-bar chart

The decreased percentage of the expected 
average sample size was calculated using:
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Conclusions
The results showing that TS charts were more 
efficient in terms of minimizing the average sample 
size. There is a decrease in the expected average 
sample size for the TS control scheme compared 
with the DS scheme.
The TS scheme requires more time for decision-
making than the DS scheme since the number of 
the sampling stage is larger. For cases where the 
statistical efficiency is more important than the time 
required for decision-making.
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