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Abstract: Objective: To solve the problems of low control
accuracy and poor motion stability in the trajectory tracking
control method of parallel food sorting robots. Methods: On the
basis of analyzing the structure of a four degree of freedom
parallel robot, a combination of sliding mode control algorithm,
fuzzy control algorithm, and improved bat algorithm was
proposed for trajectory tracking control of a parallel food sorting
robot. Optimizing the bandwidth of fuzzy algorithms by

improving the bat algorithm, and adaptively adjusting the fuzzy

gain and sliding surface slope of the sliding membrane control
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algorithm through the optimized fuzzy control algorithm, the
tracking error of the controller was reduced, improve anti-
interference ability, and verify the superiority of the proposed
trajectory tracking control method. Results: The proposed
trajectory tracking control method had an actual sorting accuracy
of 99. 90% and an average sorting time of 0. 509 seconds.
Conclusion: Compared with conventional methods, the proposed
trajectory tracking control method has higher joint trajectory
tracking accuracy, stronger anti-interference ability, and
smoother output torque.

Keywords: parallel robots; trajectory tracking; sliding mode
control algorithm; fuzzy controller; bat algorithm; four degrees

of freedom
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Figure 1 Four degree of freedom parallel robot structure
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Figure 2 Schematic diagram of control system
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Figure 3 Control system structure diagram
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Table 1 Parameters of parallel food sorting robot
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Table 2 Trajectory tracking control algorithm parameters

S8 Bl S8 KMl
K1 [10.40] W) J3E 8 U AR L 0.97
B [100,1 000] WG AR 1
K> diag([1 11 1]10% || Bk F %k 0.1
T A 40 RATRE 1.5
AU AL 1000 PUERE wr w2 0.5,0.5
D 43 W) 2 1




&M | Vol.40, No.4

3.2 BUERERESIK K

T SR 0 B B AR R ik A O M L X O Bk
HLAS A BEAT P BR B X 8 368 0o O v 2 B 4 U i SC Y £
JBE 56 T v 5 0P T PR AR 9 5 4 A O 3 AT X L

FREE . SHEMANARRBIHNRI ARBRREN T E

o B 3t PPA 4 ) A 1 B R R R AR TR, 43
SIAE TG T M A T e 1% B0 T % R G AT IR S A BT .tk
AT 2% 5% 1 1R 22 Hh 2k &) 4 Pl 18 O 0k A9 A O T iR 22
BN 5 Fos o AR R 2% 56 197 ¥ iR 22 WL 3% 3.

1.5
T _ 10 — e T
wEg N USRS
T g /
2K epe Dy
% £ S
BEx
F
B~
i Ve
% .5 S
o g
B X
g2
=

-1.0 L |
0.00 0.05 0.10 0.15 0.20 0.25
i ]
Time/s

(d) X54

B4 AL B X TR E W&

Figure 4 Error curves of each joint before optimization
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Figure 5 Error curve of each joint test method
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Table 3 Error of each joint before and after
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