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Image recognition Mark circle detection scheme
based on MFC + HALCON technology

LI Zefeng, OUYANG Basheng
(College of Mechanical Engineering, University of South China, Hengyang 421000 ,China)

Abstract: In order to solve the problem of low detection accuracy of Mark circle in traditional printed circuit board (PCB) ,
the curve fitting and optimized fitting algorithm were used to improve the Mark circle detection mode, and the theoretical analysis
was carried out. The test platform was built by using microsoft foundation classes (MFC) to embed the standard machine vision
algorithm package HALCON for experimental verification. The results showes that the success rate of the method was 97% , the
detection accuracy was less than 0. 3pixel, and the detection time was less than 100ms. It solved the problem of low accuracy of
Mark circle in traditional PCB. At the same time, a large number of test data showed that it could still ensure a good detection
effect in the environment where the image was panned, rotated, and zoomed. This research has certain reference to the actual
PCB production detection.
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Fig.2 Comparison of images of a Mark in the ROI region before and after

the filtering process with a Robert’ s operator
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Fig.3 Standard CAD drawing
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Table 1 ~ Data comparison of circle center detection before and after optimization

detection detection detection detection detection detection fitting standard

circle 1 circle 2 circle 3 circle 4 circle 5 circle 6 circle coordinates
coordinate x/pixel 585.475 585.473 588.909 586. 186 585.536 585.903 586.247 586
coordinate y/pixel 373.049 371.764 370.909 373. 160 370. 668 372.236 371.964 372
center offset/ pixel 1.173 0.577 3.143 1.175 1.411 0.255 0.250 0
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Fig.5 Comparison of the detection effects of two common aluminum sub-
strate PCBs under different light sources
a—aluminum substrate of XCZ-86101815 ( dark light source) b—
aluminum substrate of XCZ-86101815 ( light source )
num substrate of LED ( dark light source)
of LED(light source)

c—alumi-

d—aluminum substrate
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Table 2 Statistics of batch detection

test J fail success  range of
model number (succee ) ( a ) rate/ deviation/
(group) group group % pixel
aluminum substrate
PCRB of XCZ-86101815 100 97 3 97 0.08 ~0.24
FR4 glass fiber PCB 50 49 1 98  0.18 ~0.30
aluminum substrate g, 79 1 98.75 0.12~0.26

PCB of LED

Table 3 Statistics of detection time

number of groups in the test time range

test
model number <25ms 25ms ~  50ms ~  75ms ~ > 100ms
( group) ( group) 50ms 75ms 100ms ( group)
(group) (group) (group)
aluminum
substrate 100 4 35 44 17 0
PCB of XCZ-
86101815
FR4 glass
fiber PCB 50 3 11 23 13 0
aluminum
substrate 80 3 18 37 22 0
PCB of LED
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