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Local T? Control Charts for Process Control in Local
Structure and Abnormal Distribution Data

Jeong Hun Kim-Seoung Bum Kim'

School of Industrial Management Engineering, Korea University, Seoul, Korea

Purpose: A Control chart is one of the important statistical process control tools that can improve processes
by reducing variability and defects.

Methods: In the present study, we propose the local T multivariate control chart that can efficiently detect
abnormal observations by considering the local pattern of the in—control observations.

Results: A simulation study has been conducted to examine the property of the proposed control chart and
compare it with existing multivariate control charts.

Conclusion: The results demonstrate the usefulness and effectiveness of the proposed control chart.
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Estimate the covariance matrix
K=10 using nearest data points

Calculate Euclidean distance with
all training data

3.

X;

Calculate the cumulative
distance(k=5)

Calculate the Mahalanobis
distance with all train data

Fig. 1. The algorithm of the ANND rule with the
adaptive Mahalanobis distance when K=10, k=5
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Estimate the covariance matrix
k=5 using nearest data points

Calculate Euclidean distance with
all training data

Calculate the cumulative
distance(k=5)

Fig. 2. The algorithm of the Local T? when k=5
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()

Fig. 4. Simulated datasets from the multivariate normal distribution. (a) no covariance , (b) covariance matrix,
(c) V—shaped multivariate normal distribution with two type of covariance matrixes
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Fig. 6. Simulated data containing local patterns. (a)
S—curve data and (b) Swiss role data
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Table 1. MATLAB codes for generating S curve and
Swiss role data

o] E] MATLAB ZE=

N=500;

angle = pi*(1.5%rand(1,N/2)-1); height =
SAHHB. 5+rand(1,N);
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height;[ sin(angle),

2-sin(angle)]]";

N=500;

29 2E | tt = (3#pi/2)*(1+ 2#rand(1,N));

o] €] height = 21#rand(1,N);

TrX = [tt.*xcos(tt); height; tt.*sin(tt)]’;
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Table 2. Appropriate values of k for various simulation scenarios.
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