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Robust Control of Dual Arm Robot with Eight Joint Based-on Self-Organization Fuzzy Control

Haeng-Bong Shin*, Jong-Soo Kim®, Hong-Rae Kim®, Sung-Hyun Han™"

{ Abstract JL—

In this paper, it is presented a new technique to the design and real-time implementation of fuzzy control system based-on
digital signal processors in order to improve the precision and robustness for system of industrial robot. Fuzzy control
has emerged as one of the most active and fruitful areas for research in the applications of fuzzy set theory, especially
in the real of industrial processes. In this thesis, a self-organizing fuzzy controller for the industrial robot manipulator with
a actuator located at the base is studied. A fuzzy logic composed of linguistic conditional statements is employed by defining
the relations of input-output variable of the controller, In the synthesis of a FLC, one of the most difficult problems is
the determination of linguistic control rules from the human operators. To overcome this difficult, SOFC is proposed for
a hierarchical control structure consisting of basic level and high level that modify control rules. The proposed SOFC scheme
is simple in structure, fast in computation, and suitable for implementation of real-time control. Performance of the SOFC

is illustrated by simulation and experimental results for robot with eight joints.
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Fig 2. The block diagram of structure for self organizing
fuzzy controller.

Fig 3. The block diagram of proposed fuzzy control
structure for robot manipulator
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Table 1. The specification of a Dual-Arm robot.

99 | 939 | 4 329 A4
A%(ke) Zolm) | obEe (Nms)
ml,5| 15.067 1,5 035 f1,5 2.21
m2,6| 899% 26 026 2,6 0.7
m3,7 30 B,7| 02567 f3,7 0.7
m4,8 1.0 48| 005 f4,8 | 0.0003

Table 2. The specification of motor of a Dual-Arm robet.

3 Bl 15&%] 26%| 373 482
2H Adkg 1.7 1.2 0.5 0.5
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TR Eker) | 036x10° | 0.20x10* | 0.026x107 | 0.026x107
Dé}qéii) 0.04 0.04 0.03 0.03

A48 A4pm) | 3000 | 3000 3000 3000
7\AHA A ms) | 0.5 0.7 1.0 10
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Table 3. Fuzzy control rule
ce
R NB | NM [ NS z0 PS PM PB
NB NB | NM
NM NM
NS NS | Z20 PM
ZO | NB | NM | NS Z0 PS PM | PB
PS | NM Z0 PS
PM PS PM
PB PM { PB
o7)4,
NB : Negative Big, NM : Negative Medium
NS : Negative Small, PS : Positive Small
PM : Positive Medium, PB : Positive Big
ZO : Zero

Table 4. Membership for linguistic variable

NB} NMj} NS Z0 PS PM PB

-6 1 0.3 0 0 0 0 ]
-5 0.7 0.7 0 0 0 0 0
-4 03 1 0.3 0 0 0 0
-3 0 0.7 0.7 0 0 0 0
-2 0 03 1 0.3 0 0 0
-1 0 0 0.7 0.7 0 0 (]
0 0 0 03 1 0.3 0 0
1 0 0 0 0.7 0.7 0 0
2 0 0 0 0.3 1 0.3 0
3 0 0 0 0 0.7 0.7 0
4 0 0 0 0 0.3 1 03
5 0 0 0 0 0 0.7 0.7
6 0 0 0 0 0 0.3 1
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Fig. 3 Simulation results of position and velocity trajectory
tracking for link 1.(2 kg payload)
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Fig. 9 The experimental results of PID controller for
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