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Robot grasping pose estimation based on semantic segmentation and
rotating target detection

SUN Xian-tao*, WEN Yongl, CHEN Wen-jie”, ZHI Ya-li', HUXiang—taol, CHEN Wei-hai?

(1. School of Electrical Engineering and Automation, Anhui University, Hefei 230601, China; 2. School of Automation
Science and Electrical Engineering, Beihang University, Beijing 100191, China)

Abstract: A monocular pose estimation method based on semantic segmentation and rotating target detection is
proposed to solve the problem of arbitrary pose, different size objects and discrete grasping angles. In the first stage,
faster R-CNN (faster regions with convolutional neural networks features) is used for grasping detection to obtain
candidate grasping boxes. Then, the semantic segmentation network is used to obtain the contour information of the
object to be captured. Finally, the semantic segmentation results are used to select the most reliable grasping box for
each object to be grasped, and the coarse angle estimation is completed at the same time. In the second stage, the fine
grasping angle is obtained by rotating target detection to correct the deflection angle of the grasping frame in the first
stage. In addition, considering the multi-scale characteristics of the grab, a multi-scale feature fusion module is
proposed to make all layers of the pyramid share similar semantic features. Aiming at the problem of slow convergence
speed in the later stage of iteration when the intelligent algorithm solves the inverse kinematics, the advantage of fast
convergence speed of the Newton method is used to speed up the convergence speed of the intelligent algorithm in the
later stage. Based on V-REP simulation and actual grasping detection experiments, the grasping detection accuracy of
the proposed algorithm is 98.4 %, and the actual grasping success rate is 88.3 %. The harmful torque during simulation
grasping is improved compared with that before correction, which can meet the grasping requirements of the
manipulator.

Keywords: grasp detection; semantic segmentation; feature pyramid; V-REP simulation
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