CHAPTER 3
LITERATURE REVIEW
3.1. Introduction
The demand of manufacturing processes are raising rapidly, with higher target levels

of quality, throughput, and yield, a{\ ‘ g;e as lower cost, less waste, and less

pollution are desired. The i 1mp meet these demands necessitates

better knowledge about th ‘ opemtlons as well as better

control of process conditions
This, in turn, demands more 3

. pI'CSSUICS, and concentrations.

re fiequent measurements in all parts
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principal components analysis (PE;}%HQJ to latent structures (PLS) and their
generahzatlons works ygy well. Tdh'esegme{hods Mmdes of collinear, noisy,

the method, and variable q}tnbu ons.
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3.2. Literature Retiew

Ne al C;]Ilcghj DndliBEH yﬁyelll%ngr!:]e@loge]d multivariate
statistical process tools for monitoring and fault detection on a Lam 9600 Metal Etcher.
Application of these methods is complicated because the process data exhibits large
amounts of normal variation that is continuous on some time scales and discontinuous on
the others. Variations due to faults can be minor in comparison. Several methods based

on principal component analysis and variants that incorporate methods for model
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updating have been tested for long term robustness and sensitivity to know faults.
Model performance was assessed with about six month’s worth of process data and a set
of benchmark fault detection problems.

This study has shown how one can systematically step through the options for
sensor systems and data treatment for fault detection systems in order to select the best
measurements and analysis method for t ar job. For this particular application,
simpler methods, such as PCA - me . 0 work best. The major unresolved
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issue in this article concerWth foce_@or drift. It is apparent that this

had a major impact in this s is the su of the companion article.
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Jong Ku Lee and C. ' [1999] used Multivariate statistical methods to
f a?a% B ocess by using multiway PCA. The
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lymerization process and detect most suspicious fault

monitor and diagnose th

system allowed us to moni

line.
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The process mohitoring syst have been develdped based on multivariate
statistical techniques ;r’f ndustrial polymerization
S simple dgh compact SPC charts, they
enable operators to detect the' fault at their early;stage on-line and help identify suspicious

causes. Through {4 36foft bo fnd bit L | cairelafidh bchwetn process variables with

principal component analysis, the imprgved process gowledge has t&:,;n gained and this

ot W PR 6 TSI B GeR: o minimize

process andj quality variation and to provide customers with an enhanced product

processes. Since these mg_ﬂitoring Syste

consistency.

Paul Nomikos and John F. Macgregor [1994] used multiway principal component
analysis to extract the information in the multivariate trajectory data by projecting them

onto low-dimensional spaces defined by the latent variables or principal components.
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These leads to simple monitoring chart, consistent with the philosophy of statistical
process control, which capable of tracking the progress of new batch runs and detecting
the occurrence of observable upsets. The approach is contrasted with other approaches,
which use theoretical of knowledge-based model, its potential is illustrated using a
detailed simulation study of a semibatch reactor for the production of styrene-butadiene
latex.

The approach based on ﬁhg;basw cot/&Sta‘ustlcal Process Control (SPC),
1 is by comparing it against that
f{oﬁmng%that is in a state of statistical
hégrts are derived from statistical properties

\ past one. The proposed monitoring
uickly detect a fault.

d P ipal Component technique, which use
to compare between two different memds |
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Normally, method A w§ fairly easy to e carry outm occasnonally experienced

control test in a chemical process.

equipment failure, metliod B was a more difficu was more reliable. He

introduced the basic of Principal Component
application of the method te’ statistical analysis,show to apply Principal Component for

qualitycontroletﬂ u ] fg h EJ 9 .-j- NEIT) ﬁ
w @[ﬂaﬁﬂw ﬂJ[gﬁ’ﬂ] Qﬁ%ﬂﬂ ‘ﬂ“ﬂ"ng algorithm,

adaptive multiblock multiway principal component analysis (MPCA). The method

1'a matrix algebra, covariance matrix,

overcomes the problem of changing process conditions by updating the covariance
structure recursively. A historical set of operational data of a multiphase batch process
was divided into local blocks in such a way that the variables from one phase of a batch
run could be blocked in the corresponding blocks. This approach has significant benefits

because the latent variable structure can change for each phase during the batch
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operation. The adaptive multiblock model also allows for easier fault detection and
isolation by looking at the relationship between blocks and at smaller meaningful block
models, and it therefore helps in the diagnosis of the disturbance. The proposed adaptive
multiblock monitoring method is successfully applied to a sequencing batch reactor for

biological wastewater treatment.

Seongkhu Yoon and thltam

my resented process control monitoring
with multivariate process moni ecnon (MSPC) by using PCA and

PLS. The obj f hw
. The objectives of the re

prediction models of the natuzal*®asflo

ce monitoring models and the

Component (PC) models for the

additional, the training da@ wWerc prepared, t ing outlier and unreasonable

observations.

Since the eﬂ‘ectgpf the prooess' dyﬁ(amlcs m ant, the key variables were

_ SS ation models, ARX was used.
Based on the PC models 11 the caki ; taseq:]vere detected a few hours in
advance such that operatignal, staff would besable to make corrective actions. Now

operation staffs fite $abify|abik 16| felodt|thg Rilthded ik JWith both DModX and

Hotelling’s 7° stafistics as an contribution plots. Thus one can vcessfully monitor
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