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Adaptive trajectory tracking controller for snake robot tracking error prediction

Li Dongfang' , Yang Hongsheng' ,Deng Hongbin® , Huang Jie'
(1. School of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350108, China;
2. School of Mechatronical Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract : In order to meet the accuracy requirement of the trajectory tracking motion of snake robot and eliminate the influence of the
external disturbance on the tracking error of the robot, an adaptive trajectory tracking controller for snake robot tracking error prediction
is proposed. The proposed controller achieves the prediction of the disturbance variables, friction coefficient and control parameters of the
robot, and compensates the control input of the system with the predicted value and virtual control function. The sideslip angle of the
snake robot in the trajectory tracking is conteracted, and the negative influence of the interference variables on the robot is avoided. The
error stability and control accuracy of the trajectory tracking are improved. After the snake robot model is established, the line-of-sight
method is improved using the integral sideslip angle compensation term. The adaptive trajectory tracking controller of snake robot is
designed. The position error of the robot converges within 10 s, the angle error is less than 0.03 rad, and the predicted value error
converges within 5 s. Through simulation experiments, the effectiveness and superiority of the proposed controller are verified.
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Fig. 1 The actual motion model of the link of snake robot
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Fig.2 The simplified model of the snake robot
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Fig. 3 Relationship among controller tasks
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Fig. 6 Motion trajectory of the snake robot with
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Fig. 7 Tangential position error of the snake robot
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Fig. 8 Normal position error of the snake robot
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Fig. 9 Direction angle error of the snake robot
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IEAEHIL fe A0 ST A DR 22 AT LU R AL A9 OG5
AL, QA 11 B, HLas ALE 3 Rl 85 5 i oS 1
DRI T IE 52T A Ak, 1 22 2 10 1 L A 3t 5
REPRFFREE , X 5 ML & A Bt iz Bl 0 25+ e Al b, {3
Je AL AAETR 22 B 42 ) 4% T A9 51 A 1% 22 9 7 T 1k
TR WRAE IR/ o AL AR D 3 e 22 i 2 e 14T 12
JIEAR o R 2 TN 4 PO il A /MBI B ST £
M DRIE, FEDRZE TP e T AL AOCTT f e B iR
ZE W /N TR I i) Rt TR 2P X/ 16
Tz s B R e,

o2 %3 %a%s Ce Cr s

0 20 200 20 300 20 40
i 1) /s I 8] /s
IRETWREE A EESRER S A% ] 4%

11 IEIEHLER AR iR 22

Fig. 11 Joint angle error of the snake robot
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Fig. 12 Joint angle velocity error of the snake robot
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Fig. 15 Prediction value curves of friction coefficients
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Fig. 16 Prediction value curves of the parameters
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Fig. 19 Sideslip angle error curve
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Fig. 24  Centroid trajectory
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