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A Multi-station Precise Alignment Technique of Robotic Arms Guided by
Far-Near-Sight Vision System

SHI Shifeng, YE Nan, WU Zhe, ZHANG Liyan
(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing 210016,
China)

Abstract: To improve the robotic arm system’s ability of perceiving the environment, a multi-station precise
alignment technique of robotic arms guided by far-near-sight vision system is proposed. First, a configuration
is built with one far-sight camera and one near-sight camera, and an eye-in-hand robotic arm is built up.
Second, intrinsic and extrinsic parameters of the vision system and the transformation relationship between
the vision system and the robotic arm are calibrated and a task table is established by a local priori alignment
method. Third, a three-stage alignment strategy is proposed, i.e., the acquisition of the starting pose of the
multi-station operation, the initial positioning of the global camera, and the fine alignment of the local camera.
Thus, the robotic arm can achieve precise alighment between the end tool and targets in multiple stations.
The feasibility of our method is verified experimentally. The angle’s standard deviation is below 0.015° by 50
times repeated single-station pin-hole alignment, and the position standard deviation is below 0.078 mm. The
three-stage alignment experiment in multi-stations alignment shows that the angle error is below 0.05° and the
position error below 0.17 mm.
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Table 2 Pose deviation of alignment process of hole 1

AR/ Ay/

L Aa/ () ) ) AX/ mm AY/mm AZ/ mm

0 —24.00 4.50 30.93 —211.49 —210.25 1237.82
1 —1.42 028 152 —21.18 —19.67 54.50
2 —0.12 0.12 0.08 —1.56 —1.18 2.08
3 0.07 —0.04 0.01 0.15 0.30 0.07
4 —0.04 —0.03 0.01 0.15 —0.07 —0.05
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Fig.10  Alignment results for hole 2 and hole 3
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Table 3 Results of 50 alignment experiments

P Aa/ AR/ Ay/ AX/  AY/  AZ/
= ") ) () mm mm mm

Wl 0.02  0.02 0.004 007 0.07 0.06
R 004 005 0.0l 0.18 0.16 0.14
FrE2ZZ 0.010  0.011 0.002 0.050 0.045 0.040
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