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1. ABSTRACT

The study considers the adaptive
statistical process control for two dependent
process steps. There are three topics in the
study. First, we propose the two adaptive
sampling interval control charts to monitor
and distinguish two dependent process steps
effectively. The performance is measured
by average time to signal (ATS) which is
derived by Markov chain approach. The
performance of the ASI control charts is
compared with FSI control charts. It is
demonstrated that the ASI control charts
outperforms the FSI control charts. Some
sensitivity analysis illustrates the effects of
process parameters on the ATS. Second, the
adaptive sample size control charts are
derived to monitor and distinguish the two
dependent process steps effectively. Its
performance is also measured by average
time to signal (ATS) which is derived by
Markov chain approach. The performance
of the ASS control chartsis compared to the
FSS control charts. It is demonstrated that
the performance of the ASS control charts
is much better than the FSS control charts.
Sensitivity analysis illustrates the effects of
process parameters on the ATS.  Third,
we combine the adaptive sample size and

adaptive sampling interval to derive the
ASSI control charts to monitor and
distinguish two dependent process steps
effectively. Its performance is aso
measured by average time to signal (ATYS)
which is derived by Markov chain approach.
The performance of the ASSI control charts
is compared with FSSI control charts. It is
demonstrated that the ASSI control chartsis
much better than the FSSI control charts for
very small shifts in process mean, but the
performance of FSSI control charts is better
than ASSI control charts for moderate shifts
in the process means.

Keywords: dependent process steps,
control charts, adaptive sampling interval
and sample size.
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2. RESEARCH MOTIVATION AND
OBJECTIVE

So far, al papers about the adaptive
control charts consider only for a single
process. Recently, most of the products are
produced from multiple process steps.
Hence, the Shewhart control charts are not
appropriated to monitor the each one of the
dependent process steps. The derivation of
cause-selecting control charts is proposed by
Zhang and used effectively to monitor the
specific quality on the second process step,
which adjust the effect of in-coming quality
from the out-going quality. There are some
papers about dependent process steps control
from economic viewpoints. However, the
derivation of adaptive control charts and
used to monitor the dependent process steps
control has not been addressed.

3. RESULTSAND DISCUSSION
Results:

Three topics are finished, and the three
papers are going to submit to international
journal. The three topics are as follows.

(1) The adaptive sampling interval control
charts for two dependent process steps
is derived. The performance of the

control charts is measured by average
time to signal (ATS), which is derived
by Markov chain approach. The
performance of ASI and FSI charts are
compared. It shows that the
performance of ASI charts is much
better. Sensitivity analysisillustrates the
effects of process parameters on the
ATS.

(2) The adaptive sample size control charts
for two dependent process steps is
derived. The performance of the control
charts is measured by average time to
signal, which is derived by Markov
chain approach. The performance of
ASS and FSS charts are compared. It
shows that the performance of ASS
charts is much better. Sensitivity
analysisillustrates the effects of process
parameters on the ATS.

(3) The combined adaptive sample size and
sampling interval control charts for two
dependent process steps is derived. The
performance of the control charts is
measured by average time to signdl,
which is derived by Markov chain
approach. The performance of ASSI and
FSSI charts are compared. It shows that
the performance of ASS charts is much
better for very small shifts in process
mean, but the performance of FSS
charts is better for moderate shifts in
process mean. Sensitivity anaysis
illustrates the effects of process
parameters on the ATS.

Suggestion:
All the three topics consider the



statistical adaptive control for dependent
process steps. The approaches may be
extended to derive the adaptive control
charts from economic viewpoints or for
other control charts, like attribute control
charts etc.

4. EVALUATION

Three topics are finished and going to
submit to international journals. We expect
that they will be published on the journals.
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