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High-precision Motion Control of Robots Based on
DDPG-PID Control Algorithm
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Abstract; With the increasing demand for robot control accuracy in fields such as industrial automation, logistics han-
dling, and medical assistance, it is crucial to ensure the precision of motion control; This paper presents a high-precision mo-
tion control method for a four-wheel robot, optimizes a depth deterministic strategy gradient algorithm using an immediate re-
ward priority mechanism and a time difference error priority mechanism, and innovately designs high-precision system with
two proportional-integral-derivative (PID) controllers. On the basis of building a chassis kinematic model, independent PID
controllers are designed for the x and y directions respectively, and optimization algorithms are used to adaptively adjust the
parameters of the controllers; Through experimental testing, the tracking error controlled by the x-direction optimization al-
gorithm is 0. 097 6 m, which is 9. 76 % lower than that of the algorithm before optimization; The tracking error of the y-di-
rection optimization algorithm is 0. 108 8 m, and the optimization algorithm reduces the error by about 48. 0% compared with
the PID controller; The designed control system meets the practical application of robot motion control engineering, with a
static error and dynamic error of 0. 02 and 0. 05, respectively; The system has the characteristics of small error, high control
accuracy, and suitability for fine control tasks, providing new technical ideas for high-precision motion control of robots.

Keywords: robots; PID; deep deterministic policy gradient (DDPG) ; accuracy; control system
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