Artificial Intelligence and Robotics Research A T.% B¢ 51125 AFF 4T, 2017, 6(3), 75-90 Hans )i
Published Online August 2017 in Hans. http://www.hanspub.org/journal/airr
https://doi.org/10.12677/airr.2017.63009

A Multi-Degree of Freedom Manipulator
Based on Active Vision Positioning

Jianfeng Cai*, Xingying Ming, Jie Li, Xinyue Wang, Wenting Tan, Haiyun Yuan, Shiqin Hu

School of Electric and Information, Southwest Petroleum University, Chengdu Sichuan
Email: '645595514@qg.com

Received: Jul. 17", 2017; accepted: Jul. 28", 2017; published: Jul. 31%, 2017

Abstract

Mechanical arm introduced in this paper is a mechanical arm between the second generation and
the third generation of the manipulator. The advantages of fuzzy control does not depending on
the object model, fast response and strong robustness help mechanical arm to achieve controlling
more accurately and stably, fetching automatically, putting objects, and other functions. This pa-
per establishes an active machine vision positioning system, which is used for the precision
orientation of the parts. Based on matching of area and shape feature recognition with the combi-
nation of image processing method, it can rapidly and accurately get the boundary of the object
and the center of mass, which is used to identify the data and calculation. Combined with the prin-
ciple of robot kinematics to control the real-time movement of the robot and eliminate this error,
to meet the requirements of industrial robot self-positioning.
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Figure 1. Visual servo control based on the position structure diagram
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Figure 2. Robot vision positioning system block diagram
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Figure 3. Industrial camera picture
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Table 1. Industrial camera parameter
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Figure 4. Top bracket
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Figure 6. Mechanical arm picture
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Figure 7. 51 Main control board
7.51 EEIR

FAS 1 A 5 [6] o HUBES 1) 5 i o 28 7 T TURY ) SR S AT 2, TR — AN 7] DL T« R 7 54 &7,
SEIUATE S E R AN E . T8 IS BRI — MoK, JEH 3T 28, HUER A 8 Fiax.

FF—NRAT RSB R RENLIE ], BeRE 0 A A T kR B R ], T Se Bl A — AN BAR S A
Wk 9.

DOI: 10.12677/airr.2017.63009 80 PNER ST IR YN


https://doi.org/10.12677/airr.2017.63009

b
o
ety
48

== 443.0000 |

=Bl

Figure 8. Mechanical arm structure design
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Figure 9. Pulse width and rotation angle of steering gear diagram
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Figure 10. Shape recognition flowchart
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Figure 11. Color recognition flowchart
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Figure 13. Machine vision combined with mechanical arms flow chart
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Figure 14. General structure of manipulator control system
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Figure 20. Target and robotic arm marks at the end of a target chart [13]
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Figure 21. Target and robotic arm marks at the end of a target chart [14]
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