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A method for visual detection and recognition of clutter

workpieces for robot sorting

Xie Xianwu ", Xiong Hegen” , Tao Yong™ , Liu Hui™ , Xu Xi", Sun Baishu ™"
( " School of Machinery and Automation, Wuhan University of Science and Technology, Wuhan 430081 )
( ™ School of Mechanical Engineering and Automation, Beihang University, Beijing 100191)
( ™ Northwest Industrial Group Corporation Limited, Xi’an 710043)
Abstract

In order to sort out the target workpieces meeting the specifications from the clutter workpieces on the conveyor
belt, a novel detection and recognition method based on the aggregated segmentation of multi-frame workpiece ima-
ges is proposed. Firstly, the method obtains the workpiece images by an industrial high-precision camera, and uses
the watershed algorithm to successfully separate clustered workpiece images. Then, basing on the shape features of
the workpieces, the classification of workpiece images is performed by using classification and regression trees
(CART). Furthermore, by applying histogram backprojection and kernel density estimation, object masks of one
tracked workpiece from multiple frames are combined into a refined single one, so as to accurately measure the size
of the workpieces. Finally, to achieve robot sorting, the parameters of robot hand-eye calibration are combined to
obtain the pose of the target workpieces. The experimental results show that the proposed method can quickly sort
target workpieces from the clutter on the conveyor belt, which indicates that the algorithm has good practicability
and stability.

Key words: machine vision, image segmentation, workpiece detection and positioning, nuclear density esti-

mation, robot sorting
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