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Fig.1 Calculation flowchart of torque
constraint method
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Table 1 Technical parameters of
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Fig.2 Picture of manipulator
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Table 2 Joint parameters of manipulator

St B
1 [, 7]
2 [r/2, 0]
3 [, 7
4 [, 7]
5 [, 7]
6 [-m, 7]

HEREH / (N-m) e KFER / (N-m)

17 45
17 45
10 23
10 23
10 23
10 23
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Fig.3 Command trajectory of manipulator
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Trajectory Following Method of Multi-Joint Robot Under Safe
Torque Constraints

ZHANG Shaolin', WANG Ying’, WANG Shuo'

(1. Institute of Automation, Chinese Academy of Sciences, Beijing 100190, China;
2. Northern Heavy Industry Group Co., Ltd., Shenyang 110141, China)

[ABSTRACT] To reduce the effects of collision between the robot and environment, it is generally required to limit the
maximum torque of each joint while the robot follows the command trajectory. For keeping the Cartesian path unchanged
and following quickly under the dynamic constraints of a multi-joint robot, the effects of joint space torque constraints on
the velocity and acceleration of Cartesian space are analyzed. The maximum acceleration allowed is analyzed in real time,
and the corresponding velocity and position are calculated while the robot keeps the Cartesian path unchanged. The purpose
of safe operation is achieved. The method was verified on a self-developed six-degree-of-freedom lightweight manipulator.
The result shows that the method can constrain the torque to a set range, the replanned trajectory keeps the Cartesian path
unchanged, and the command trajectory is followed quickly.

Keywords: Torque constraint; Path keeping; Trajectory planning; Dynamic analysis; Multi-joint robot
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A Method of Edge Milling for Industrial Robots Guided by Binocular Vision

LIU Yu, PI Xinglai, ZHOU Zhijun
(School of Aerospace Engineering, Xiamen University, Xiamen 361102, China)

[ABSTRACT] A method of edge milling for industrial robots guided by binocular vision is proposed, which is
suitable for machining workpieces composed of 3D planes. Firstly, the Zhang Zhengyou’s calibration method and the
Tsai-Lenz hand-eye calibration method are used to calculate the internal/external parameters of binocular cameras
and the hand-eye transition matrix between binocular cameras and an industrial robot. Then edges of workpieces
are detected by binary processing of the binocular images. And corresponding relationships of points sampled from
edges in the binocular images are established based on some preset ArUco markers. Finally, the 3D points on edges of
workpieces are calculated according to the hand-eye transition matrix and the matched edge points. And robot milling
trajectories are generated and sent to the robot controller so that the robot can execute edge milling processes. In the
experiments of milling circular and straight edges, the results show that smooth edges are produced by our method
and the maximum edge error is less than 0.5mm.

Keywords: Edge milling process; Stereo vision guidance; Hand-eye calibration; Stereo matching
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