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A Product Quality Prediction Model Using Real-Time Process
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In spite of the emphasis on quality control in auto-industry, most of subcontract enterprises still lack a systematic
in-process quality monitoring system for predicting the product/part quality for their customers. While their
manufacturing processes have been getting automated and computer-controlled ever, there still exist many
uncertain parameters and the process controls still rely on empirical works by a few skilled operators and quality
experts. In this paper, a real-time product quality monitoring system for auto-manufacturing industry is presented
to provide the systematic method of predicting product qualities from real-time production data. The proposed
framework consists of a product quality ontology model for complex manufacturing supply chain environments,
and a real-time quality prediction tool using support vector machine algorithm that enables the quality monitoring
system to classify the product quality patterns from the in-process production data. A door trim production
example is illustrated to verify the proposed quality prediction model.

Keywords: Quality Ontology Model, Real-Time Quality Monitoring, Product Quality Prediction, Support Vector

Machine(SVM)
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R E 93] AluE ¢ (cementic web) T A 7] & L&
E7|(ontology) & ©]-&3tc] A4 AR W A 2EHS S&38tE
HHE S 7] 2ak ¢ THNIST, 2009).
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VM(Support Vector Machine)” ]H X]% %?—-l
N IE A3t A 3HT(Pontil and verri,
1997; Hearst et al., 1998; Joachims, 1998).
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Figure 1. Category of ontology mark-up language
(Gomez-Perez et al., 2003)
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g "] /\Eﬂg At 44 2EZ A SUMO(Suggested Upper Mer-
ged Ontology)9}, 21 A (Object)t 2 (Process) S T ZE=Z
TFH3 &EZ A GFO(General Formal Ontology)E € 4= S1th
(Niles and Pease, 2001; Herre ef al., 2007). 53], Al % 37 ol| A
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2.2 SVM(Support Vector Machine)

1995\ Vapnikoll ©J3 #1¢FHE SVM(Support Vector Machine)
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18] Z 0| th(Vapnik et al., 1995). lo Bl £ 94, tlo|E 9
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Figure 6. A door trim assembly process
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Figure 7. (a) Bass process with hot air (b) Cooling process after

bass process
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Table 3. SVM product quality test results in the door-trim

process

Input SVM results
Part ID Measured temp. data Quality Pattern
P_Xij Xil Xi2 Xi3
P_Xl1j -10 -1 28 1
P_X2j -16 22 2 1
P_X3j 13 -52 20 2
P_X4j 25 -29 -38 2
P_XS5j 13 5 32 1
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Table 4. Defectives from inspection results : traditional

macrography method vs. SVM test
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i;)r(:: 660/(717) Type 11 error(B)
SVM-based = 0.108
estimation 57/(717)
Bad
parts Type I error(a) 74/(83)
= 0.079
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