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Design of an Extended State Observer for the Crane-Load
System Based on Trolley’s Position Information

ZHONG Bin', JIANG Meng’

1. Research Inst. of Special Equipment, Equipment Engineering College s Engineering University
of Chinese Armed Police Force, Xi'an 710086, China ;
2. School of Engineering and Technology s Southwest University , Chongqing 400715, China

Abstract: In order to obtain the estimation information of the state variables of the crane-load system and
full-dimensionally reconstruct its state space, an extended state observer was designed aiming at the crane-
load’s integral series type system through coordinate transformation. The extended state observer’s input
was the trolley’s position information, and crane-load’s modeled-dynamics and external disturbance were
extended into a new state variable. The state space of the crane-load system could be reconstructed if the
extended state observer’s state variables were calculated through coordinate reverse transformation. Simu-
lation experimental results showed that error’s convergence time of each state variable was less than 0. 2 s,
that the extended state observer could effectively reconstruct the system’s state space when the linear in-
terval length’s scope for the continuous power time function was 0, 0. 01, and that the extended state ob-
server had favorable robustness for the changes in the crane-load system parameters.

Key words: crane-load system; extended state observer; state space; reconstruction
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