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Abstract Aiming at the problems of low path tracking accuracy and external uncertain interference in
the cleaning process of photovoltaic array cleaning robot, an improved active disturbance rejection con-
trol strategy is proposed to control the driving unit model, which realizes the high robustness control of
the angular velocity (torque) of the driving unit and improves the path tracking accuracy of the robot.
Error between actual and expected motion poses of a cleaning robot by analyzing the motion state of the
robot. Due to the interference of the external environment and other uncertain factors, by establishing
the dynamic control model of the mobile chassis of the cleaning robot with uncertain interference factors.,
and by improving the fal function on the basis of the traditional ADRC, an improved ADRC strategy
with embedded kinematics and dynamics is proposed. Cleaning robot realizes high precision tracking tar-
get path by improved extended state observer observing uncertain disturbance factors in real time. The

robot showed good tracking results through a variety of target path tracking simulation experiments.

2022-08-14 WCHI5H 1 FiF,2022-10-14 WL EIME Bk,
* BEPE A B AR QI 51 S L0 (2018ZKC-160) , B PH 44 #0757 I &UBHBF IH 20350 B (221Y051) , Bk 75 45 Bk 31 %) 5 5 #F & 351 B (2023-YBGY-
357), Shaanxi Provincial Technical Innovation Guidance Special Project (2018ZKC-160), Shaanxi Provincial Department of Education Key
Research Project (22]Y051), Shaanxi Province Science and Technology Plan Key Research and Development Project (2023-YBGY-357).
T 38 {5 /E#H E-mail: weic_0000@126.com



509

PR AR B AR FE B Tl LA A AR BB et Y | e A o 51

Therefore, it proves the superiority and effectiveness of the path tracking control algorithm of photovol-

taic array cleaning robot based on improved auto disturbance rejection control, and improves the path

tracking accuracy of photovoltaic array cleaning robot.

Key words photovoltaic cleaning robot,
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Fig.3 Kinematic model of differential drive cleaning robot
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Table 1  Values of each parameter of the improved
ADRC controller

Parameter Numerical value
T(TD) 0.02
r(TD) 100

B1(ESO) 50

82 (ESO) 220

B3 (ESO) 630

a1 (ESO) 0.75

as (ESO) 0.1
0 (ESO) 5

B1(NLSET) 50
B2 (NLSET) 2
a1 (NLSET) 0.5
as (NLSET) 0.75

6 (NLSED) 0.001
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Table 2 Dynamic parameters of motor drive unit

Parameter Numerical value
La 100mH
Ke 13.3V/(Krpm)
Kt 1.87N « m/A
Bov 0.52N * m/r *» min !
J 25kg « cm?
ra 18Q
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