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Abstract: The stability and reliability of power-line inspection robots are greatly affected by harsh environments, com-
plex working conditions, and flexible characteristics of the power line. Therefore, a hybrid automata model of mul-
timode switching is proposed for flying-walking power-line inspection robots (FPLIRs). Herein, a hybrid automata mod-
el and multimode-switching monitoring model for four control modes were established based on the operating prin-
ciples of FPLIR inspection, and the Lyapunov function method and force-angle stability margin were used to analyze the
stability of multimode switching and mechanical properties. Based on the control objective of each mode, correspond-
ing control strategies were proposed. In particular, combined with the structure and working condition characteristics of
FPLIRs, the variable universe fuzzy controller and model prediction controller were designed to improve the stability of
FPLIRs walking along a line and the safety of FPLIR flight-line falling, respectively. Finally, the effectiveness and feas-
ibility of the multimode switching hybrid control method were verified through simulations and experiments. The adapt-
ability of FPLIRs in complex power-line environments was improved, providing a theoretical reference for future intelli-
gent inspection using robots.

Keywords: power line; flying-walking power-line inspection robot; multimode switching; hybrid control; automata;
monitoring; variable universe fuzzy control; model predictive
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Table 5 Comparison table of test parameters
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