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Machine Vision Detection Method for Chip Carrier Defects

WEI Hong-lei, JIANG Zhi-liu, XU Jia-heng, KONG Xiang-zhi, SHANG Ye-tong, TONG Qiang

(School of Mechanical Engineering and Automation, Dalian Polytechnic University, Liaoning Dalian 116034, China)

ABSTRACT: An efficient and accurate machine vision detection method was proposed to detect the deformation and
perforation at the bottom and edge of the cavity of chip packaging carrier tape. The registration template and standard
template images are prepared offline and then detected online during production. During the detection process, the cavity
image to be detected is triggered by the sensor, and then the template image and the image to be detected are registered by
the template matching method, and the XOR operation is performed to detect the difference between the two images so as
to locate the defect. Experiments show that the maximum error rate of edge deformation detection is 0.45%, the maximum
error rate of bottom deformation detection is 0.50%, and the maximum error rate of perforation detection is 0.35%. The
average detection time of each frame is 0.22 s, which meets the user's requirement that the error rate is less than 1% and
the time of each frame is less than 0.5 s. This method can detect the edge deformation and perforation of the chip in real
time, and effectively realize the quality monitoring in the process of chip loading processing.
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Fig.2 Defects of chip carrier
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Fig.5 Schematic diagram of image XOR operation
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Tab.1 Experimental results of edge deformation detection
i i 1] B HEE R &R HEE R /% T2 1% FEIRF /% FET/s
1 9:00 100 0 0 0 0 0 0.21
2 10:00 100 0 0 0 0 0 0.20
3 11:00 101 1 0 0.05 0 0.05 0.20
4 14:00 101 1 0 0.05 0 0.05 0.20
5 15:00 103 3 0 0.15 0 0.15 0.21
6 16:00 103 3 0 0.15 0 0.15 0.22
7 18:00 105 5 0 0.25 0 0.25 0.21
8 19:00 108 8 0 0.40 0 0.40 0.22
9 20:00 106 6 0 0.30 0 0.30 0.21
10 21:00 109 9 0 0.45 0 0.45 0.21
x2 KMBEMENLIEER
Tab.2 Experimental results of bottom deformation detection
i i 1] B HEE AL I &R HE R/ % T2 1% FEIRFE /% FEMT/s
1 9:00 100 0 0 0 0 0 0.21
2 10:30 99 0 1 0 0.05 0.05 0.22
3 11:30 101 2 1 0.10 0.05 0.15 0.20
4 13:30 101 1 0 0.05 0 0.05 0.23
5 15:00 103 4 1 0.20 0.05 0.25 0.21
6 16:00 103 5 2 0.25 0.10 0.35 0.20
7 18:00 104 6 2 0.30 0.10 0.45 0.24
8 19:00 110 11 1 0.55 0.05 0.60 0.21
9 20:00 105 7 2 0.35 0.10 0.45 0.23
10 21:00 109 10 1 0.50 0.05 0.55 0.21
®3 RMFARMIBER
Tab.3 Experimental results of bottom perforation detection
> I fi] B HE A I % 5 2/ % FEIRE/% FERT/s
1 9:00 100 0 0 0 0 0 0.19
2 10:30 101 1 0 0.05 0 0.05 0.22
3 11:30 103 3 0 0.15 0 0.15 0.21
4 13:30 101 1 0 0.05 0 0.05 0.21
5 15:00 102 2 0 0.10 0 0.10 0.23
6 16:00 103 4 0 0.20 0 0.20 0.21
7 18:00 107 7 0 0.35 0 0.35 0.21
8 19:00 105 5 0 0.25 0 0.25 0.23
9 20:00 107 7 0 0.35 0 0.35 0.20
10 21:00 109 7 0 0.35 0 0.35 0.20
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Fig.7 Examples of defect detection results

&R

TER R 5 08 B 5 e A A A 6k L, e

AR D E 75 95 FE AR AR P R RN R Al P 4%, O R4 T
S a3 A DN 7P PR 2 S AT G R 2t R B A 5
B2 R s BRSNS S AR 0.22 s, AR TP
Kl AR R N 0.45%, IR AR TEAG I A RN 0.50%,
SEALRI BR300 0.35% , i 2 Al IR AN T 1%
HAEFWFERT AR 0.5 s BUZOR . SEERAE R R WIZTT

N

BN SCI AL A B WG | LA, A

ROl LB B IN TAR  ad e vp RLSCHR s
V5 R FERNBE T B9 W AR AR AP AR 3 T SEBR N
L, ARt T TARRCR | R IR B RIAR 2 T, L
T RAFRIRCR

SE W

(1]

0%, W, EE . SRBERIN R R R 5
ARG L5 [I]. H 3h k=3, 2020, 46(11): 2319-2336
LI Shao-bo, YANG Jing, WANG Zheng, et al. Review of
Development and Application of Defect Detection
Technology[J]. Acta Automatica Sinica, 2020, 46(11):
2319-2336.

XU Jian-liang, MAO Jian-hui, ZHOU Ming-an, et al.
Research on Surface of Casting Defect Detection Based
on Machine Vision Technology[J]. Computer Science
and Application, 2020, 10(1): 44-50.

MIN Yong-zhi, XIAO Ben-yu, DANG Jian-wu, et al.
Real Time Detection System for Rail Surface Defects
Based on Machine Vision[J]. EURASIP Journal on Im-
age and Video Processing, 2018, 2018(1): 1-11.

LIU Jin-xing, HAN Xian-wei, GAO Wei, et al. Vehicle
Cup-Holder Defect Detection System Based on Machine
Vision[J]. Computer Science and Application, 2019,
9(6): 1085-1094.

SUN Jun, LI Chao, WU Xiao-Jun, et al. An Effective
Method of Weld Defect Detection and Classification
Based on Machine Vision[J]. IEEE Transactions on In-
dustrial Informatics, 2019: 15(12): 6322-6333.

(6]

(7]

(8]

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

BOKHL, RPEE, MG, . TR T A HY
A SN BB R I S A ST [D]. TN R AR E (A
SRBLR), 2017, 16(5): 62-66

LI Yong-jing, ZHU Ping-yu, SUN Xiao-peng, et al.
Shape Defect Detection Algorithm of Stamping Parts
Based on Shape Template Matching[J]. Journal of
Guangzhou University (Natural Science Edition), 2017,
16(5): 62-66.

WANG Jiao. Research on Detection Method of Radiator
Brazing Based on Machine Vision[J]. Artificial Intelli-
gence and Robotics Research, 2020, 9(3): 163-169.
HUANG Yuan-min, YI Ming, YANG Man, et al. Re-
search on Automatic Detection Method of Plate Surface
Defects Based on Machine Vision[J]. Artificial Intelli-
gence and Robotics Research, 2019, 8(3): 109-117.

HE Tao, CAO Yu-tong, ZHANG Meng-qi, et al. Design
of Flexible Packaging Defect Detection System Based
on Machine Vision[J]. Journal of Image and Signal
Processing, 2021, 10(1): 28-35.

WANG Shuo, XU Jiang-feng, WANG Fang-zhou, et al.
Identification and Detection of Surface Defects of Outer
Package Printed Matter Based on Machine Vision[J].
Journal of Korea Technical Association of the Pulp and
Paper Industry, 2020, 52(2): 3-11.

Wifd, FiR, SEZE. LT HLES I BOR B 5 R R
K. a3 TR, 2019, 40(13): 227-232.

YANG Jian, XIN Lang, DOU Chang-jun. Bottle Cap
Scratch Detection Based on Machine Vision Technolo-
gy[J]. Packaging Engineering, 2019, 40(13): 227-232.
LI Rui-zhi, TIAN Fang, CHEN Shi-qiang. Research on
Surface Defect Detection Method of E-TPU Midsole
Based on Machine Vision[J]. Journal of Computer and
Communications, 2020, 08(11): 145-160.

XIE Wei-jun, WANG Feng-he, YANG De-yong, et al.
Research on Carrot Surface Defect Detection Methods
Based on Machine Vision[J]. IFAC-Papers On Line,
2019, 52(30): 24-29.

XN, B, R0z, 4. T IRMRA AR IC I i 52
AR TG BRI T AW FE (D). 2 B S B (N 4L
AR, 2018, 14(12): 270-273.

LIU Jian-ping, ZHAO Li, NIU Shu-yun, et al. Research on
Traffic Sign Defilement Detection Method Based on Shape
Template Matching[J]. Highway Traffic Technology (Ap-
plication Technology Edition), 2018, 14(12): 270-273.
EHR, MR, RTR, % TR M8 IR
RI]. THEEALI 5], 2010, 18(7): 1483-1484.
MAO Wei-min, LU Jun, ZHU Wei-liang, et al. Tape
Impresses Test Based on Edge Detection[J]. Computer
Measurement & Control, 2010, 18(7): 1483-1484.
AWM, RE, 2T, 5. TR T A2
PRI R GAFFTT]. TR AR, 2019, 40(2): 196-200.
SHI Yun-zhao, NI Jun, LI Ning-chuan, et al. Research
on Duplex Carrier Detection System Based on Machine
Vision[J]. Acta Metrologica Sinica, 2019, 40(2): 196-
200.

SRS R



