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Abstract This paper reports an investigation of Data-Driven PID tuning based on
Safe Experimentation Dynamics (SED) for control of the Double-Pendulum-Type
Overhead Crane (DPTOC) system. The SED algorithm 1s used to find the optimal
PID parameters such that the hook and load swing angles are minimized. Perfor-
mance comparison between the SED based method and Simultaneous Perturbation
Stochastic Approximation (SPSA) based method for data-driven PID tuning is
observed and discussed. The performance is evaluated by numerical example in
terms of trolley trajectory tracking, hook and load swings reduction and control
input energy. The findings demonstrated that the SED based data-driven PID is
capable to reduce the hook and load swing angles while maintain the desired trolley
trajectory position. In addition, faster settling time for control input energy is
obtained.
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1 Introduction

An overhead crane is a type of crane systems used in various type of industrial
environment such as, automotive, manufacturing, chemicals and warehouse.
Overhead crane commonly assists in transporting large, heavy and hazardous loads.
However, the movement of the trolley with load along the bridge girder lead to
undesirable load and hook swing angles (double-pendulum effect) that can affect
the system dynamics and performance. Besides, an overhead crane control system
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