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S—type Acceleration and Deceleration Control Method for Substation
Inspection Robot Using State Feedback Cloud Data
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(1. North China Electric Power University, Baoding 071000, China;
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Abstract : In routine operation of substation inspection robots, exponential acceleration and deceleration control algorithms are
usually used to generate control schemes, and a sudden deceleration change may occur at the starting point, causing a drastical
acceleration change rate in the speed control result. A S—type acceleration and deceleration control method for substation
inspection robots using state feedback cloud data is proposed. Using the S —type control principle, the acceleration and
deceleration control process of the robot is divided into 11 stages, and a complete S—type acceleration and deceleration control
model is constructed. Assisted by cloud computing platforms and sensor devices, a state feedback cloud data collection module is
built to track the real —time operation status of robots. A controller composed of feedforward compensation and feedback
compensation is designed, and a control parameter value scheme meeting the requirements is determined. Particle swarm
optimization algorithm is applied to optimize the solution, generating the optimal control parameters for the S—type acceleration
and deceleration of the inspection robot. The experimental results show that the acceleration change rate by the proposed method
is less than 0.2 m/s’, which meets the smoothness requirements of robot’s acceleration and deceleration changes.

Keywords : state feedback; inspection robots; acceleration and deceleration; S—shaped velocity curve; compensating control
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