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An uncalibrated disturbance-rejection visual servoing control for

a robot based on adaptive immune tuning
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Abstract: The problem of uncalibrated disturbance-rejection visual servoing control for robotic manipulators is studied
in this paper. A parameter tuning method for disturbance-rejection controller based on adaptive immune algorithm is
proposed to tackle the difficulty in choosing parameters. The sufficient and necessary condition of stability for the nonlinear
discrete second order extended state observer is proved, and used in the process of parameter tuning. The experimental
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results in a 6DOF(degrees of freedom) industry robot show the feasibility and validity of this method.
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f=Jp)p. (1)
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Fig. 1 Structure of robot uncalibrated visual servoing
control system based on ADRC
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¥ 3% 5¢ J& P (Principle of parameters tuning
of ADRC based on AIA )
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3.1 ADRCH il #% Z ¥ 5% )i #(Tuning princi-
ple of ADRC parameters)
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order extended state observer )
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4 SEEOHEST (Experimental research )

4.1 SZIG % E K HLAS A 5% 2 B (Experimental
set and relative parameters of robot manipula-
tor)
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Fig.2 Experiment set
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Fig. 3 Optimizing process of J

4.3 525 45 BL(Experimental results)
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Fig. 4 Positioning results of the first experiment
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Fig.5 Image processing result
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Fig. 6 Tracking results of the second experiment
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Fig. 7 Tracking results of the third experiment

MG BT LU Y, T TCER SR ATS RE 58 R ER AT
55 AHBRERVEREA P I B, SRR AN ISR AL B
RIS, ARG B (AR B RS AR R BUAE T L
B L R R GE I N

(k) = Ju(k) = Jun - Jia(k) g (k)
VD= k) Jaa(k) — Ja| |y (k)

T HEAS S0 3o T o 119 A% 4k 43 591 4 I8RO 75 (B
TR, SO AL T, (k) = Jiu(k) Fla, (k) =
(Ji1 (k) — Jun)us (k) + Jio(B)u, (k) (72240 HZE).

DL 25 R o R 88, 52 A T LA
4 05 A0 A 2 TR, SIS 078 R T R AR
A 1 0 P2 A5 0 T L6 0 (4 S 2R 4G TS 280 B iy
FAJ 75 A3 BB AL SRAl T R e se 43
(ETESOFI Ak VK 1 B A, M 11 5 50# 4~ ADRCH il
PR R i R e, 4 e R, R A
BB T A5 1 A A B 20 1 0 T 6 O £ £, 7 AR
e FH N 7 52 0 R T L 300 552 A 4k 1 2R
ABEIRY T LA/ AR IR 15 512 AR 0 2 I g
24 362 T ESOR 1 3H, AEESO M)A H- K i $2 1.
T2 BES T 1 52 A R GRS T 24 R4
PIREL ) S BRE, 42 m RN RS B B 40 ST B M R
(19 b s B 5 B, b % ) S A o — B 1
WA

10 T T T T T

S
.ﬁk
5 10 15 20 25 30
KAERSZ]
K8 Jo(k)MAZAk L2
Fig. 8 Varying curve of J (k)
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5 %58 (Conclusion )
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