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Development of Vehicle Sealing Inspection System Using Geometry Matching Method

Jung-Ho Lee*, Chan-Hee Park’, Young-Soo Seo ', Hyung-Soo Lee ', Han-Joo Kim

Abstract

This work present a new method of sealing inspection system for vehicle in which foam rubber materials are used for
sealing the vehicle parts. This system is composed from a devices comprising non-contact and real-time scanning on visual
inspection in machine parts. We have been investigated qualitative factors that influenced on sealing system of vehicle
structure which flexibly attenuated vibration and plenty of foam rubber materials having elastic property. However, there
are different factors which still depended on outdated technique (personnel subjective judgment) in the performance
inspection of rubber parts, specially for cross section inspection. Through a newly developed inspection system which
recently applied for the production line, we successfully achieved more effective results of matching rate by about 80 %
in the sealing performance inspection with 0.7% to 1.4% in the repeated errors. These are resulted from non-contacted
response by CCD camera and vision program using geometry matching method. We expect that this system may be widely

applied in the strict inspection parts of more diverse cross-section in future.
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Fig. 1 Comparison of vehicle sealing inspection method
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Fig. 2 Flow chart of vehicle sealing inspection
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Fig. 3 Mechanism design and developed system for vehicle
sealing inspection

Fig. 4 Developed vehicle sealing inspection system

Table 1 Hardware specification

Items Specification Maker
Model : Guppy F-146
CCD Camera |Resolution : 1024*768 ALLIED
Capture Speed : 30fps
Lens Model : ML - 1614 MORITEX
Ring Light |Model : MSRL-CR44 MORITEX
Back Light |[Model : MDBC-CR100 MORITEX
PC CPU : Pentium Quad-core
Memory : D-DRam 2GB
Program LabVIEW 2010 NI
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Table 2 sample types
- Sample | Vehicle sealing section|Sample|Vehicle sealing section
Image, Image, Image Output 1 4
2 5
Vehicle sealing .
section Edge detection
Fig. 10 The pixels of the image subtraction operation
3
Table 3 Results of inspection using geometric matching method
Sample | Vehicle sealing section|Sample|Vehicle sealing section
1 4
Fig. 11 The pixels of the image addition operation
2 5
Image Output(z,y) )
= Image ,(z,y)+ Image ,(x,y)
3
3. 2 &
& Aol A b A A" Aes Fohr] ot A2 S
z20] Hjo]Z AT sectionS 2 ZZA 5H ol& FAF Table 4 Matching score inspection samples
S ol g3t ulolZ A AALE AAstel )Y g, B o] ) : ) 5
A} YOl EdgeS Blal £4 8kaL HAS] Al=AdS vl Sample
24 it 1 80% 81% 78% 80% 79%
B4 A o83 ulo|Z e Al A} vjHH Point 2 | 4% | sa% | 8% | 84% | 3%
71202 A%% EdgeE Move? Rotationdlo] FAF i3 2 3 89% 87% 89% 89% 86%
T}= Table 38} Zro| ARgA oA Algstct F20] &= Standard 4 78% 78% 76% 78% 78%
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g3l ARSHE WEYste] WY S A% HYT Az 70 % mop o YR ol A5elS e olef
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