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Process Control Based on the Incomplete Measurement Data
Obtained from 100% Inspection

Hyuck-Moo Kwon
Department of Systems management and Engineering, Pukyong National University, Busan, 608-739

A process control procedure is proposed when 100% inspection is performed in a process with excellent
capability. Only the incomplete measurement data is assumed to be available, i.e. the specific measurement value
of the quality characteristic is not available for each item but it can be determined to be smaller or larger than
any prescribed value. In the suggested model, a signal limit is introduced to determine whether the process under
study is in control or not. If the quality characteristic of an incoming item exceeds the upper signal or the lower
signal limit, the process is determined to be stopped or not by comparing the number of consecutively accepted
items with a predetermined threshold number. The procedure is designed based on the type I and II errors. The
performance of the model is evaluated by the expected number of items produced under the in-control and
out-of-control states until the process is stopped.

Keywords: process control, signal limit, incomplete measurement data
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(a) In-control Process

(b) Out-of-control Process

Figure 1. Specification and Signal Limits.
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Figure 2. Process Control Procedure.
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Table 1. (k, ) and Type I and II Errors for « = 0.05, 3=0.10, s =5

) k r Type 1 Error Type 1I Error
1.5 3.45 89 0.0497 0.0987
1.6 3.29 50 0.0494 0.0967
1.7 3.13 29 0.0498 0.0993
L8 3.02 20 0.0496 0.0940
' 3.03 20 0.0480 0.0980
291 14 0.04%96 0.0921
1.9 292 14 0.0481 0.0958
2.93 14 0.0466 0.0996
20 2.81 10 0.0486 0.0953
' 2.82 10 0.0471 0.0988
2.73 8 0.0496 0.0852
2.74 8 0.0482 0.0882
2.1 2.75 8 0.0468 0.0914
2.76 8 0.0454 0.0946
2.71 8 0.0441 0.0979
2.64 6 0.0488 0.0898
29 2.65 6 0.0474 0.0927
' 2.66 6 0.0460 0.0957
2.67 6 0.0447 0.0988
2.57 5 0.0499 0.0813
2.58 5 0.0485 0.0839
2.59 5 0.0471 0.0865
23 2.60 5 0.0458 0.0893
2.61 5 0.0445 0.0920
2.62 5 0.0433 0.0949
2.63 5 0.0420 0.0978
2.50 4 0.0488 0.0841
2.51 4 0.0475 0.0866
2.52 4 0.0462 0.0891
2.4 2.53 4 0.0449 0.0917
2.54 4 0.0437 0.0943
2.55 4 0.0424 0.0970
2.56 4 0.0413 0.0998
2.39 3 0.0497 0.0939
2.5 2.40 3 0.0484 0.0963
241 3 0.0471 0.0988
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