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Mathematical modeling and simulation of an intelligent arm-wrestling system
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ABSTRACT
An intelligent arm-wrestling system is recently developed in our laboratory that is comprised of an arm-force
generation mechanism and a control system that detects the maximum arm-force of a user in the early stage of the
match, generates a different game scenario each time, and executes force feedback control to implement the scenario.
This paper presents the mathematical model of the force control system of the intelligent arm-wrestling system, and
some improvements of it via experimental frequency responses using a control signal analyzer.
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Fig. 1 The arm-wrestling system

Fig. 2 Block diagram of the force feedback control
system
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Fig. 3 Actual velocity during system initialization
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Fig. 4 Torque command during system initialization
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Fig. 5 Block diagram of the plant of the force control

system
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