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Abstract: Aiming at the problems of point cloud generation time-consuming, pose estimation difficulty, and
multi class workpiece mixing difficult handling in the scene of piled workpieces, a structured light-based 3D
pose estimation of piled workpieces guided by image segmentation is proposed, and an experimental system of
piled workpiece picking is developed based on the JAkA Zu3 6-DoF robot. The YOLACT model is used to ex-
tract workpiece information from the piled workpieces images. The workpiece to be grabbed is filtered through
adaptive threshold, the local point clouds in the area where the target workpiece is generated using binocular
structured light. The workpiece pose based on the voting matching algorithm and the iterative nearest neighbor
algorithm is estimated. The proposed method is tested by the constructed experimental system. The experi-

mental results show that the system takes approximately 3. 641 s to complete the target workpiece pose esti-
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mation. Among them, point cloud computing takes 0. 536 s and point cloud registration takes 0. 446 s. Com-
pared with other methods, the proposed method can reduce the size of point clouds by an average of 44 %, re-
duce the time of the point clouds generation by an average of 24 % , and improve the registration success rate to
100%.

Keywords: binocular structured light; point cloud generation; point cloud registration; pose estimation; im-

age segmentation
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Fig. 3 Process of workpieces pose estimation
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Fig. 5 Original segmentation results and filtered results of piled workpieces scene image
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Fig. 8 Process of obtaining bounding box of right image workpiece
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Tab.1 Time consumed at each step of system in moving workpieces

n t./s /s /s Le/s t./s t./s t/s

1 0.108 2.538 0.432 3.078 0.418 6.123 9.619
2 — — — — 0.432 5. 645 5. 645
3 — — — — 0.423 6. 004 6. 004
4 0.122 2.544 0.568 3.234 0.534 6.212 9.980
5 — — — — 0. 425 5.939 5.939
6 — — — — 0.433 6.128 6.128
7 — — — — 0.405 6. 154 6. 154
8 — — — — 0.398 5.988 5.988
t 0.029 0.635 0.125 0.789 0.434 6.024 6.932
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Tab. 2 Comparison of point cloud generation and pose estimation results of four methods
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Ly /s — 0.169 0. 094 —
Ll 4,149 4,269 4.220 3.195
S 0.150 0. 090 0. 100 0. 060
7 0. 420 0. 900 0. 920 1. 000
t./s 2.112 0. 462 0.536 0. 446
t/s 6.261 4.731 4.756 3. 641
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