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Robot Active Disturbance Rejection Control Based

on an Enhanced Pigeon-inspired Optimization

HAT Xingshuo, XU Binghui, RENYi, CUI Jingjing

(School of Reliability System Engineering, Beihang University, Beijing 100191, China)

Abstract ; In this paper, an evolutionary game theory based pigeon-inspired optimization ( EGTPIO) algorithm
was proposed to automatically tune the parameters of active disturbance rejection control (ADRC) controllers.
The novel approach combining EGTPIO and ADRC was subsequently used to improve the performance of the
deformable ground mobile robot (DGMR). Based on our design, EGTPIO not only could keep the advantage
of fast convergence of PIO, but also determine the proportion of the two operators through the process of group
evolution. Thus, the probability of results falling into local optimum was reduced and the speed and stability of
the controller was improved. Simulation results showed that the superiority of EGTPIO in the quantity, quality
and convergence speed of optimal solutions made ADRC reach stable state quickly and improved the maneuver-
ability of DGMR.

Key words: deformable ground mobile robot; active disturbance rejection control; local optima; evolutionary

game theory; pigeon-inspired optimization



