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Identification method for machine workpiece based on
laser 3D point cloud

Xue Shan', Lv Nanfang®, Shen Yuying', Liu Zhengbin', Guo Jianbo'

(1. College of Mechanical and Electrical Engineering, Changchun University of Science and Technology, Changchun 130022,
China; 2. Department of Physics, Capital Normal University, Beijing 100083, China)

Abstract: With the coming of 2025 in China, it is an irresistible trend to use industrial robots to process
agricultural machinery online. In order to grasp workpiece intelligently, industrial robots need to identify
the type of workpiece and pose of workpiece. In view of the difficulty in identifying the types of work
pieces on the pipeline, an online recognition method based on the 3D point cloud of laser scanning was
proposed. This method can identify which workpiece is the moving piece. First, the disordered workpiece
on the assembly line was scanned, the 3D laser point cloud data of the workpiece was obtained, and the
3D laser point cloud data was initially denoised. Using MATLAB software to slice the 3D laser point
cloud, the main view slicing, top view slicing, left view slicing was obtained. By using the HALCON
software, the boundary information of the center slice was extracted, enhanced, segmented, and the

characteristic parameters of the extracted area were extracted. Then the type of the workpiece was
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identified. Experimental results show that the accuracy of recognition is 96.67%. This method can be used

for reference to similar problems.
Key words: laser point cloud;

workpiece recognition
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Fig.3 Three coordinate (three view) section of the point cloud
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(b) Image after point cloud slice filtering
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Fig.4 Contrast figure of point cloud slicing before and after filtering
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(a) Image before enhancement of point cloud slices
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Fig.5 Contrast figure of point cloud slicing before and after emphasizing
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Fig.6 Contrast figure of point cloud slicing before and after the split

2.5 MM THHEER =Y A BRIER

PR Ay A A T B v U0 R TR R A O T B L
AN BRI %, SN e it KR Ab B
JIT A — B i G s i 551 R S G BB AT, — B i
a3 G B M G U0 A i g Ak B B BR A
RI-D) R B A 0 G MR SR A e KA 9 e PR AT A
e,

HEH] Sobel S1-XF U 7 i i1 S b AT 4R I, 12 Y
M E LR AN TRAR R I 55 0 5 AR 320 2 A6 0 7 357
3 s e e AV RS ) SN g 7] D i i ¥ AP
FRENAY, FEA PN T 1] B SRR A s

1 21 10 -1
G=0 0 0|,G=20 -2 (3)
-1 -2 -1 10 -1

DIt S I I S I SN 71 I S S I 1 I ¢
HALCON #4718 ] sobel_amp 54 F H& B 2% | 4%
RE 7 FrR A TR BUIOR AT e bR HL T A
=Y BT B

(a) VI 300 S Ui 14145

(a) Image before slice boundary extraction

(b) Y17 i FHR U K&
(b) Image after slice boundary extraction
7 mim U0 AR A

Fig.7 Point cloud slice boundary extraction figure

TEFR B V) R i9ih &5 | i ] fill_up 5 5% 1)

0442002-5



ok AR

548

www.irla.cn

% 48 %

Frif Gt Ay XU , TR AU R an sl 8 s

(a) PUBHERAT R AR 2K

(a) Final processing diagram of quadriprism slices
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(b) Final processing diagram of cylindrical slices
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(c) Final processing diagram of conical slices
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Fig.8 Processing figure of workpiece point cloud section
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Fig.9 Program flowchart of workpiece identification
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(a) Picture of a cylinder by laser variable speed scanning
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(b) Picture of a quadriprism by laser variable speed scanning
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(c) Picture of a cone by laser variable speed scanning
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Fig.10 Experiment figure of workpiece laser variable speed scanning
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