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Fig.1 Robot system for autonomous grinding
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Fig. 2 Model of orthogonal binocular stereovision
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Fig.3 Membership functions of fuzzy control
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Fig. 4 Orthogonal coordinate platform motion
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Fig.5 Local curve boundary
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Fig. 6 Grinding surface workpiece
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Fig. 7 Experimental results of robot autonomous

grinding surface
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Search technology for autonomous grinding robot
under unknown freeform surface model

WANG Wenzhong"', GAO Jingang®, LI Kun'. YANG Li', YANG Xu’

( 1.Engineering Training Center, Changchun Institute of Technology, Changchun 130012, China;
2. College of Mechanical and Electrical Engineering. Changchun Institute of Technology. Changchun 130012, China;
3. School of Mechanical Science and Engineering, Jilin University, Changchun 130022, China )

Abstract: To automatically grind an unknown freeform surface by the autonomous grinding robot
based on orthogonal binocular stereovision, by combining an area coverage search algorithm with a
grinding surface selection algorithm for grinded profile, and surface boundary recognition method, an
autonomous search strategy under unknown surface is proposed, which enables the grinding robot to
fulfill target searching task in unstructured environments. The line laser and visual sensor calibration
are utilized in unknown freeform surface recognition, and pictures of grinding curve are taken
individually at the same time by two cameras, whose optical axes are perpendicular to each other, and
a fuzzy logic algorithm is adopted for local path planning to achieve a thorough search over the
concerned area. Simultaneously, an image processing algorithm referred to as dynamic boundary
estimate method is proposed to recognize the target and determine its position. The designed search
strategy can start from any initial position, and it exhibits exceptional adaptabilities over unstructured

freeform surface. Experimental results demonstrate the performance of the proposed search algorithm.

Key words: autonomous grinding robot; fuzzy logic; area coverage search; surface boundary estimate



