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자기상관이 있는 장치 공정에서 EWMA와 Shewhart 관리도와의 
모니터링 효율성 비교 분석

* ** * * * * *

*
**

When monitoring an instrumental process, one often collects a host of data such as characteristic signals sent by a sensor 
in short time intervals. Characteristic data of short time intervals tend to be autocorrelated. In the instrumental processes often 
the practice of adjusting the setting value simply based on the previous one, so-called ‘adjacent point operation’, becomes more 
critical, since in the short run the deviations are harder to detect and in the long run they have amplified consequences. Stochastic 
modelling using ARIMA or AR models are not readily usable here. Due to the difficulty of dealing with autocorrelated data 
conventional practice is resorting to choosing the time interval where autocorrelation is weak enough then to using I-MR control 
chart to judge the process stability. In the autocorrelated instrumental processes it appears that using the Shewhart chart and 
the time interval data where autocorrelation is relatively not existent turns out to be a rather convenient and very useful practice 
to determine the process stability. However in the autocorrelated instrumental processes we intend to show that one would presumably 
do better using the EWMA control chart rather than just using the Shewhart chart along with some arbitrarily intervalled data, 
since the former is more sensitive to shifts given appropriate weights.
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2. 이론적 고찰
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2.2 공정 관리를 위한 관리도의 필요성
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2.3 Adjacent Point를 지향하는 공정에서 EWMA 

관리도 사용에 대한 제안
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3. 우리나라 보편적인 장치산업의 운전

3.1 우리나라 보편적인 장치산업에서 운전 관리 
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<Figure 1> An Example of PID Control
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3.2 우리나라 보편적인 장치산업의 사례
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<Figure 4> Results of Control Chart’s Analysis by data 

Which Increased Time Interval in <Figure 3>
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 <Figure 5> Results of Control Chart’s Analysis in Earlier 

Part of <Figure 4> 

 <Figure 6> Results of Control Chart’s Analysis in Back 

Part of <Figure 4> 
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4. 자기상관이 있는 장치공정에서의 공정 관리 
방법

4.1 White Noise 방법-유리 용해로의 예
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<Figure 7> White Noise of MC3

4.2 AR(2)에 의한 UCL과 LCL의 확장방법-유리 

용해로의 예
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5. 자기상관이 있는 장치공정에서의 EWMA 
관리도 적용

5.1 Time interval을 둔 데이터를 이용한 EWMA 
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<Figure 8> EWMA(λ = 0.1)

<Figure 9> EWMA(λ = 0.5)

<Figure 10> EWMA(λ = 0.9)

.
λ
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λ

[4].

5.2 EWMA 관리도에서 가중치 변화에 따른 

관리상한과 관리하한의 변화 추세
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  <Table 1> Upper and Lower Control Limit in EWMA 

Control charts(λ = 0.1, 0.5, 0.9)

λ = 0.1 λ = 0.5 λ = 0.9

Upper 
control Limit 540.0962 540.2819 540.457

Lower
Control Limit 539.8512 539.6655 539.491
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5.2 EWMA 관리도와 Shewhart 관리도와 

Monitoring 효율 비교 : A case study
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   <Figure 12> EWMA Control Chart’s Analysis of the 

Temperature at 7 hours Interval
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<Table 2> Upper and Lower Control Limit in Control Charts 

(I-MR and EWMA Control Charts)

I-MR Control Charts EWMA Control Charts

Upper 
control Limit 540.5080 540.0962

Lower
Control Limit 539.4400 539.8512

EWMA I-MR 
. 

Adjacent Point 

. Monitoring
. EWMA 

, 
. I-MR 

[9].

6. 결 론

Adjacent
. ARIMA 

AR Stochastic 

. Time Interval
Shewhart 

Adjacent Point

. EWMA 

.

Acknowledgement

This study has been partially supported by a Research 
Fund of Kumoh Nat’l Institute of Technology, Korea.



 A Comparative Analysis on the Efficiency of Monitoring between EWMA and Shewhart Chart in Instrumental Process with Autocorrelation

References

[1] Cho, J.H. et al., Efficient Method of fixing the Setting 
(4M standardization) in Melting furnace Operation. 
Journal of Society of Korea Industrial and Systems 
Engineering, 2007, Vol. 30, p 96-104.

[2] Hong, E.P., Statistical Design of CV-EWMA Control 
Chart [master’s thesis]. [Seoul, Korea] : Hanyang Uni-
versity, 2008.

[3] Ji, S.S., EWMA chart Application using the Transforma-
tion of the Exponential with Individual Observations. 
Journal of Society of Korea Industrial and Systems 
Engineering, 1999, Vol. 52, p 337-345.

[4] Kim, K.W., Bangbeoprongangeui. Korea : Bakyeongsa, 
2006.

[5] Kim, Y.J., An Example on jointing SPC and APC for 
processes monitoring : ARIMA and PID-control” [master’s 

thesis]. [Gumi, Korea] : Kumoh Institute, 2005.
[6] Koo, J.H., How to Control Non-conforming Rate in 

Manufacturing Process of High Autocorrelation : The 
Case of Display Monitor Glass [dissertation]. [Gumi, 
Korea] : Kumoh Institute, 2010.

[7] Kumoh Institute, Hannam University. Tonggye bunseo-
keul wihan Minitabeui Hwalyong, Korea : Geulnuri; 
2010.

[8] Michael, B.C. and Khoo et al., Monitoring Process 
Mean and Variability with One Double EWMA Chart. 
Taylor and Francis, 2010.

[9] Park, S.H., Statistical Process Control, Korea : Min-
yeongsa; 2005.

[10] Seo, J.Y. et al., ARMA-PL : Tacking Nested Periods 
and Linear Trend Time Series Data, Journal of Society 
of Korea Industrial and Systems Engineering, 2010, 33, 
112-126.




