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PIN tip extraction from 3D point cloud of structured light
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Abstract: In industrial production, there is a higher precision requirement for pin detection. In view of

the burr phenomenon, holes, outliers and a large number of different types of noise in point cloud da-
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ta, this paper proposes a method to extract the pin tip plane in three-dimensional space using struc-
tured light technology. First of all, rough extraction of point cloud is carried out by geometric charac-
teristics and through filtering. It can locate the target point cloud quickly and remove a large number
of non-target point clouds and outliers accurately. Then, the target point cloud is indexed by KD-tree,
the Euclidean distance clustering segmentation algorithm is used to segment the number of point
clouds. It can stably and effectively remove small-scale noise near the target point cloud. Finally, the
angle is judged between the vector of the target point cloud and the normal vector of the reference
plane. It can remove the uneven noise in the target point cloud effectively and accurately. The experi-
mental results show that this method can not only remove the noise of the pin point cloud data accu-
rately, but also extract the pin point coordinates accurately. The standard deviation of the pin height
measurement in different directions is within 0.005 mm. The method proposed in this paper is general-
ly applicable to the extraction of flat pin tip with high precision, high speed and good robustness.

Key words: electronic connector; point cloud segmentation; euclidean cluster; normal vector estima-

tion
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Tab.1 Optimal parameter setting for multiple workpiece pin tip extraction
T d d i/ MM d o /MM ¢/mm e /A N / A a/
1 2 15 14 0.05 150 360 0~20
2 x 10 8.5 0.05 800 130 0~20
3 z 20 15 0.05 150 500 0~20
4 z 5 4 0.08 1500 300 0~30
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Fig.9 Original point cloud of Workpiece 2
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Fig.10 Pinpoint plane of Workpiece 2
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Fig.11 Original point cloud map of Workpiece 3
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Fig.12 Pinpoint plane of Workpiece 3
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Fig.13  Original point cloud of Workpiece 4
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Fig.14 Pinpoint plane of Workpiece 4
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Tab.2  Flatness of the tip calculated by this algorithm

compared with the original image flatness of

the tip
-1 B/ mm
T 1 T2 T4 3 T 4

ACHEPE 0.372 735 0.196 51 0.314 198 0.198 741

B EE 0.676 894  0.421 42 0.660 438 0.303 812
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Fig.15 Statistical diagram of 19 pin height measure-

ments for 10 times in workpiece 1
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Tab.3  Statistical table of 10 times of 19 measurement

with pin in workpiece 1

s m/AME/ WK/ 2/ -
mm mm mm
1 2.497 4 2.499 9 0.002 8  0.000 90
2 2.502 1 2.504 9 0.002 4 0.000 72
3 2.495 0 2.497 8 0.002 8§ 0.000 74
4 2.503 0 2.504 9 0.001 9  0.000 57
5 2.490 4 24927 0.002 3 0.000 72
6 2.495 0 2.497 0 0.002 0.000 63
7 2.496 8 2.497 8 0.001 0.000 41
8 2.490 1 2.491 9 0.001 § 0.000 53
9 2.494 1 2.496 0 0.001 9  0.000 43
10 2.496 0 2.4977 0.001 7 0.000 58
11 2.501 8 2.503 0 0.001 2 0.000 63
12 2.500 1 2.501 8 0.001 7 0.000 50
13 2.500 1 2.502 0.001 9 0.000 66
14 2.497 5 2.499 9 0.002 4 0.000 55
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S
s WOoME/ O BORME/ O 2EME/ —
mm mm mm
15 24975 2.4998  0.002 3  0.000 68
16 24953 2,496 9  0.001 6 0.000 62
17 24955 2,496 7  0.001 2  0.000 58
18 25031  2.5042  0.0011 0.000 56
19 25031 2,505  0.0019 0.000 64
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Fig.16  Gray-scale images of workpiece 3 sides

FANRIEIA 2D ML BT R 5 AR X
J5 2 IAS BT e BE AT BHls e it B/ 17 Sk
3VA BT . RGBS 1 pem (Y R E I L
RS B 4 I B R o T ) AR o R A (6,000 £
0.005)mm. i i & 3 A 17 AJ A AR SCHE L
L0 FLAE, E A, HZE S By s (A Bk Bl
GREERE., RS ANARALAEESIATEN
1z A7 I TR 3R, H AR A R R B CR S T GPUD,
SRV W7 % KO N 1 O N = AR G = I i ]
B,

F4 IHIHPINHSENEER

Tab.4 Height measurements of ten pins in different directions (mm)
IR AWM 2R EIM O A SR HeMR LI M MKRME  HME
ARXFFFE 5.9956  5.9994  6.0023 59961 6.0006 6.0015 5.9919 59945 6.0023 59919
A% 59881 59848 59963 59820 59996 59994 59825 59924 59996 5.9820
6.0050
6.0000 5 ?%‘5’ 7w
E 5.9950
2 59900 . -
P R A e 18 A5 SCOR JH 25 6 B 6 PIN 6 19 61 5% i
T TE =22 (8] th AT SR M, AR 8 0 = B A7 7E B
AR WA %
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Fig.17 Statistic chart of tip height was calculated by

different methods
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Tab.5 Run time of pins (ms)
ARSCT5 WA
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