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Position Detection Method of Connecting PIN Based on Binocular Vision
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Abstract Position detection of connecting PIN on printed circuit board (PCB) is a vital link to ensure the electrical reliability
of PCB, which mainly detects missing, collinearity, and height of PIN. In this study, a method for determining the position
of the connecting PIN based on binocular vision is proposed to meet the actual needs of production. First, the intrinsic and
extrinsic parameters of the cameras are obtained by binocular calibration, and the stereo rectification of images is achieved.
Second, the relevant grid is constructed according to the previously provided arrangement information and relative
orientation, followed by PIN missing detection using a change of the grid’s gray threshold. Next, to achieve the collinearity
detection of PIN arrangement, the feature corner points corresponding to the PIN in two camera fields of view are extracted
separately. Furthermore, the three-dimensional coordinates of the pinpoint are determined based on the disparity principle.
Finally, a feature extraction-based PIN relative height detection approach is suggested to implement the relative height
detection for PINs. The experimental findings support the effectiveness of the proposed method; the average elapsed time of
PIN relative height detection is 125. 4 ms, the accuracy is 99. 535%, and the repeatable accuracy is within £0. 05 mm.
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Fig. 4 Result of the stereo rectification. (a) Original image; (b) rectified image
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Table 4 Comparison between measured pinpoint height and

standard height

PIN Minimum Maximum Difference / Mean Standard
No. value /mm value /mm mm value / deviation
mm
1 8.39282  8.42571 0.03289  8.40713 0.01366
2 8.39547  8.43289 0.03742  8.40835 0.01717
3 8.34041  8.36718 0.02677  8.35784 0.01259
4 8.46889  8.48551 0.01662  8.47704 0.00691
5 8.41227  8.45116 0.03889  8.43888 0.01803
6 8.48187  8.49879 0.01692  8.49215 0.00723
7 8.38697  8.41009 0.02312  8.39992 0.00976
8 8.26442  8.27552 0.01110  8.27110 0.00472
9 8.32541  8.35768 0.03227  8.34798 0.01533
10 8.34796  8.38987 0.04191  8.36558 0.01916
11 8.22995  8.24769 0.01774  8.23913 0.00725
12 8.31158  8.34334 0.03176  8.32648 0.01373
13 8. 25792 8. 27686 0.01894  8.26549 0.00808
14 8.28074  8.31472 0.03398  8.30416 0.01590
15 8.21563  8.25293 0.03730  8.23664 0.01877
16 8.31876  8.34821 0.02945  8.33124 0.01240
17 8. 27190 8.29012 0.01822  8.28064 0.00840
18 8.24757  8.28843 0.04086  8.26512 0.01713
19  8.31808  8.35845 0.04037  8.34062 0.01916
20 8.35263  8.38913 0.03650  8.36901 0.01511

PIN Detection Standard Relative
No height /mm  height /mm Error /mm error /%
1 8.40713 8. 40755 0. 00042 0. 00500
2 8. 40835 8.34732 —0.06103 0.73113
3 8. 35784 8. 36085 0.00301 0. 03600
4 8.47704 8. 42008 —0.05696 0.67648
5 8. 43888 8. 36296 —0.07592 0.90781
6 8.49215 8. 49826 0.00611 0.07190
7 8.39992 8. 33975 —0.06017 0.72148
8 8.27110 8.23134 —0.03976 0.48303
9 8. 34798 8. 28059 —0.06739 0.81383
10 8. 36558 8. 35388 —0.01170 0. 14005
11 8.23913 8.27951 0.04038 0.48771
12 8.32648 8. 30582 —0.02066 0. 24874
13 8. 26549 8. 26081 —0. 00468 0. 05665
14 8. 30416 8. 27895 —0.02521 0. 30451
15 8. 23664 8. 25255 0.01591 0.19279
16 8.33124 8. 28963 —0.04161 0.50195
17 8. 28064 8. 24777 —0. 03287 0. 39853
18 8.26512 8. 19098 —0.07414 0.90514
19 8. 34062 8. 28504 —0.05558 0. 67085
20 8. 36901 8.29033 —0.07868 0. 94906

WA S TR MBS SCHR (1] 9 07 12, B 07 3k
s AT 3 BE $2 T T 87. 46 0 K iR 22 FEAIR 1 8406, &
W i $2 77 12 BLAT B U B0 S92 IR RORS B

F5 BRI A I 8 AT )
Table 5 Running time of pinpoint height detection

UL 10 B 7, 2R FH 4 36f 5 77 8 000 i LAS: 00 1 R R
P AR T Y B HE e B, O 5 T R PIN R X g JEE A 0

Method Time /ms Error /mm
Proposed method 125.4 0.08
Method in Ref. [ 1] 1000 0.5
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