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Keywords ABSTRACT

Change point, When a control chart shows an out-of-control condition, a search begins
Artificial neural networks, to identify and eliminate the root cause(s) of the process disturbance. The
Control chart, time when the disturbance has manifested itself to the process is referred
Average run length to as change point. Identification of the change point is considered as an

essential step in analyzing and eliminating the disturbance source(s)
effectively. When a process control is based on a quality characteristic
vector, identification of the change point alone would not help
practitioners to an effective elimination of the source(s) contributing to
the out-of-control condition. This paper provides a control scheme based
on artificial neural networks to identify the change point in a mean
vector when the change type is monotonic and at the same time allows
one to perform effective diagnostic analysis to identify the variable(s)
responsible for the change in a bivariate process. To the best of our
knowledge, this the first time that an artificial neural networks scheme is
presented to identify the change point and simultaneously perform
diagnostic analysis in a multivariate environment when a monotonic
change appears in the mean vector. Average run length criterion is used
as a vehicle to investigate the performance of the proposed scheme
numerically under different correlation structure. Smulation results
indicate effective performance for the proposed scheme.
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! Cumulative Sum (CUSUM)

2 Exponentially Weighted Moving Average (EWMA)
3 Maximum Likelihood Estimator (MLE)

4 Sep change Point
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! Generalization Feature

2 Hyperbolic tangent sigmoid  (tan-Sigmoid)
% Logistic sigmoid (Log-Sigmoid)

4 Levenberg -Marquardt (trainlm)

® Early Stopping

® Multilayer Perceptron (MLP)

" Radial Basis Function (RBF)

8 Learning Vector Quantization (LVQ)
° Hopfield Network

1 Modular Network

! Multilayer Feed-Forward Network
2 Back Propagation Algorithm

2 qupervised Training

4 Back Propagation Network (BPN)
> qatistical Process Control (SPC)
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