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The Monocular Stereo Matching and Grasping of Robot for Industrial Parts

SONG Wei, QIU Nannan, SHEN Linyong, ZHANG Ya’nan
(School of Mechatronic Engineering and Automation, Shanghai University, Shanghai 200072, China)

Abstract: To realize universal, fast and accurate grasping of 6-DOF (degree of freedom) parts by an industrial robot, a 3D
grasping method based on the guidance of monocular vision is proposed. Firstly, the similarity evaluation function between
an image and a matching model is established by the Chamfer distance matching algorithm, in which the image is delimited
according to direction angles. A genetic algorithm optimized locally by the hill climbing algorithm is applied to searching
for the best matching result. Then, an offline 3D model library is established by CAD (computer aided design) model, and
the matching algorithm is expanded to the spatial 6-DOF pose measurement of complex-structure parts. Finally, the grasping
information is obtained by matrix transformations among all coordinates and the system calibration, so as to realize the 3D
grasping of parts. The experiment results show that the optimized pose measurement algorithm improves the speed and
accuracy of the matching process. With the proposed measurement algorithm, the position error within 2 mm and rotation

error within 2° are achieved in the robotic 3D grasping experiments. So the measurement algorithm can be applied to the part

grasping of industrial intelligent robots.
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Ao /(°) 0.246 0.846 1.040 1.040
AB /(%) 0.902 1.147 1.286 1.286
AY /(%) 0.705 0.201 0.452 0.705
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Fig.14 The experiment platform of robotic intelligent grasping
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Tab.3  The errors of three grasping experiments

e Rl w2 SER3 mKE O AE
AX /mm  0.893 0.245 1.480 1.480  0.254
AY /mm  0.945 0.693 0.673 0945  0.015
AZ /mm  1.734 1.525 0.983 1.734  0.100
AW /(°) 1.070 1.538 1.289 1.538  0.037
AP /(°) 0.871 1.367 0.957 1.367  0.047
AR /(°) 1.649 0.948 0.376 1.649  0.271
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