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Design of Adaptive Control Algorithm for Manipulator Based on
Fuzzy Compensation System

WANG Ping
(Shaanxi Industrial Vocational and Technical College, Aviation Engineering College, Xianyang 712000, China)

Abstract: Aimed at existing control algorithms for manipulators, there are the shortcomings of trajectory control and precision
compensation, an adaptive control algorithm based on fuzzy compensation system is designed. Firstly, the space dynamic motion
process of the manipulator is analyzed in Cartesian space to obtain the optimal torque value of the manipulator. construct the fuzzy
control rules, and set the fuzzy subsets. The classical fuzzy theory is optimized, and the variable domain idea is introduced in the
movement of the manipulator, the system feedbacks the action trajectory of the end actuator in real time, and implements the dynamic
compensation. Based on the adaptive algorithm, the quadratic optimization of the variable theory domain fuzzy controller is carried
out, which corrects the fuzzy rules and control parameters of the mode, improving the control accuracy of the whole manipulator sys-
tem. The experimental results show that the fuzzy compensation adaptive control algorithm has great advantages in the angle and dis-

placement control accuracy of the multi-joint and multi-link manipulator, at the same time, the corresponding motion time of each joint

and link is only 0. 27 s and 0. 20 s.

Keywords: fuzzy compensation system; manipulator; adaptive control; variable domain; angle; displacement
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A PID ANN PSO
1 0.09 0.12 0.15 0.16
2 0.08 0.15 0.23 0.15
3 0. 00 0.15 0. 36 0.12
4 0.00 0.17 0.12 0.15
5 0.05 0.21 0.16 0.16
6 0. 06 0.16 0.13 0.14
7 0.07 0.14 0.12 0. 33
8 0. 00 0.14 0.17 0. 30
9 0.01 0.16 0.22 0.21
10 0. 00 0.19 0.18 0.19
1 0.04 0.16 0.18 0.19
F 6 EF 2B PRSI E
o U 241 2 32 3 B3 A 25/ mm
AL PID ANN PSO
1 0.03 0.23 0.23 0.23
2 0. 04 0.24 0.23 0.35
3 0.05 0.32 0.27 0.24
4 0.05 0.21 0. 26 0.35
5 0.02 0.28 0.27 0.33
6 0.05 0. 36 0. 30 0. 31
7 0.07 0.31 0.31 0.32
8 0.07 0.29 0. 30 0. 36
9 0.05 0. 26 0.33 0.37
10 0. 04 0.33 0. 36 0. 36
HIH 0.05 0.28 0.29 0.32
FTOEM 3B PN R GG B
B A HUB R 3% AT 3 32 B 430 22 /mm
A PID ANN PSO
1 0.07 0.31 0.33 0.31
2 0.06 0.31 0.33 0.32
3 0.02 0.28 0.34 0.33
4 0.08 0.33 0.35 0.34
5 0.09 0.35 0.33 0.35
6 0.06 0. 36 0.35 0. 36
7 0.07 0.38 0. 40 0. 40
8 0. 06 0.39 0.40 0.41
9 0.07 0. 40 0.41 0. 36
10 0.08 0. 38 0. 36 0.39
Y{E 0.07 0. 35 0. 36 0. 36
BESIE R BN 7EARSCHOM #ME B 1 N R 545
T MU 3 AN 7 KT R A KB A 25 (AR N, BE 4
524 0.04, 0.05 F10.07, SFIRHBEML; 4 FifE5
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o B ) O i 22 A s T EL B A R O PAUA T
P30 Al 22 (L o S DE AT 1 MLEEAT 2 9t B Py 2
I WA AR, & FBOER 3 KA S AT
H BB R A i 22, 7 R R LA R S SR AT i 0 TR L

e oM T AR A [R5 R R LB S8 A 6 A% A
Y AT 30 W 07 I I RO7 I 5] 5 LB R 194 4% o B 1 R
VIR, S2ma B AU A9 T AR R, 78 RS AR Al A2
FEEAE A HUARE B TAR SR S R AR R . N
AEATUBRS Ay A o 7 I (A 00 R 2 o 2R 48 B0 5 B B Y
HEAEIRZ — o AR R 1 A T B2 AL — > 3h
AR A RV LI A0 TE SR 45 O 15 A0 AT Y i 3N R, SE

RN 8 A 9 PR,
8 ARG T MU 45 56 5 ma o i [

B BUBE 515w J7 B 8]/ s

AL PID ANN PSO
PRl 0.31 0.76 0.81 0.76
X2 0.25 0. 87 0. 85 0.82
F*T3 0.24 0.69 0. 89 0.88
HE 0.27 0.77 0.85 0.82

FO NIRRT YU 2% 5515 W L I (]
HUAHE 34 FT 1R 1z I [6] /s

FAR A3 PID ANN PSO
XA 1 0.22 1.05 1.03 0.88
XAy 2 0.19 1.08 1.02 0.83
XT3 0.20 0.81 0.83 0.69
Y(E 0.20 0.98 0.96 0. 80

2 8 MR 9 B R . A SCHE A BIRTRME: B 38 N
Pt 1 10 K O 7 A 5 32 RS A L I i 2 2 3
B GIETL, RIAR ST B LI R &, iR
PR R R R B Bl 3% TR E e, BA R A
FIHE
5 HWRIE

ML e o K BE Tl 4% 1 4003k B BORE T Z T 35
ok, MER—FhE A A R MR R S DU Ll
W2 2 ERELW, 8 F VUM 094 50R B, ff
LR R ALY % S 0B B kT HL AR 1Y Y a2
B EAT S AN B L AR SO 2 SRR 45 ) PG Al
EBIAT AT AR e I B A, 3 S 3l R 4 e X )
VRIS A R S R B 0 R s B I RS B
BT FRAS A 135 B AR R, HE— B R T RS
B R e N B ), SR IS AE R R, AR SCAE AR SCHE R
MBI T . HUBRE 45 5635 R FT 19 32 30 B0 308 i 2%
I GILE R IR & DR i L DAl | B S - s I i =8
H—E
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