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Abstract Meeting the growing demand deadlines, reducing the production cost and upgrading the quality control
measurements are the reasons why the automotive part manufacturers are venturing into automation. Attaining these
objectives is impossible with human inspection for many reasons. Accordingly, the introduction of inspection system
purposely for door hinge bracket inspection is presented in this study as an alternative for human inspection. This
proposal is designed to meet the demands, features and specifications of door hinge bracket manufacturing companies
in striving for increased throughput of better quality. To improve demerits of this manual operation, inspection system
is introduced. As the inspection algorithm, template matching algorithm is applied to distinguish the articles of good
quality and the poorly made articles. Through the verification test of the inspection process algorithm and the
similarity metric matching algorithm, the detection accuracy was 98%, and it was applied to the production site to
contribute to the improvement of the productivity due to the decrease of the defective product.
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Fig. 1. Actual photo of door hinge bracket
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Table 1. Specification of vision inspection system

W KEYENCE [V-Navigator
Ethernet(100BASE-TX)
CPU: Core 13-4170
PC RAM: 4G (DDR3)
HW 0S: Windows 7
Camera KEYENCE [V-G500CA
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Fig. 2. Template matching using cross-correlation
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Fig. 3. Inspection algorithm

Pattern

A2t &4 F AFE AT Az Ao
(Jig)oll FHAIZIH A7} o] 5 Q12 ske] vk
Aol s E $E3taL ol uh ojnx] AFe]
ool itk A ojwx| o] Fatuhd gEe HHA
o] ool 1 ¥l darg]Fe] A9 o] o3 U

E9] o] ghidn

Fig. 4. Actual photo of vision inspection system
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Fig. 5. Actual photo of actuator
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Fig. 7. Setting mode of program
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(b) Nuts which are omitted left upper part

Fig. 8. Figure after image analysis

s
fati}
it
e
o,
i)
ik
=
ik
[N
mlo
o,
Oko
o
s
=y
M
_,é
il
1o,

9 FAHE WY g F

=
A=)
o] AEAIE 98%<] HAAMAHE

2

3) ol& E&f T AEe] UE 7o A 5EE
& 25% BE 7 dslem, Sk AAblA A
T e oRE Eo] FAUY aeAs Y T
ATk

References

[1] Jinwoo Kim, Sungryong Lim, Chanwoo Park,
“Development of expert system for the monitoring of nut
resistance projection welding”, Journal of KWIS,

759



A7 &8 e =2 A Aled A%, 2017

pp74-78, 2002.

[2] Dabin Moon, Min-Jung Kang, Cheolhee Kim,
“Statistical Analysis of Korean Welding Industry (III)”,
Journal of KWIS, vol. 30, no. 5, pp403-406, 2012.
DOI: https://doi.org/10.5781/KWJS.2012.30.5.403

[3] David Vernon, "Machine Vision, Automated Visual
Inspection and Robot Vision," Prentice Hall, pp.
118-130, 1991.

[4] R. C. Gonzalez and R. E. Woods, "Digital Image
Processing Second Edition," Prentice Hall, pp. 693-704,
2002.

[5] Seong-Min Kim, Young-Choon Lee, and Seong-Cheol
Lee, "Vision Based Automatic Inspection System for

Nuts Welded on the Support Hinge," CASS2006
(ICASE), pp. 506-511, 2006.
M M 2(Seok-Woo Shin) [H3] 2]
02012 1€ ~ @A =AY
£A79 HYAT
<34 ol
89T, 5547
0] & =(ong-Hun Lee) (™33]

760

=(Sang-Heup Park) [H3| ]

=
0z

020004 2¢ : S 7|AE3}
3} (Fakah
01995 39 ~ &4 -

N ARV E 238

<I ok
5] L=
$4Fd, 584



