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Abstract

In order to eliminate position errors existing at the steady state in the motion control of robotic
manipulators, a new fuzzy control algorithm is proposed using three variables, position error,
velocity error and integral of position errors as input variables of the fuzzy controller. Although
the number of input varibles of the fuzzy controller is increased from two to three, the number
of fuzzy control rules is just increased by two. Three dimensional look-up table is used to reduce
the computational time in real-time control, and a technique reducing the amount of necessary
memory is introduced. Simulation and experimental studies show that the position errors at the
steady state are decreased more than 909 compared to those of existing fuzzy controller when
the proposed fuzzy controller is applied to the 2 axis direct drive SCARA robot manipulator.
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Table 3 Simulation and experiment results for the steady state position errors
Old fuzzy control . ) Proposed fuzzy control
Base axis(No payload) —0.0025 rad l 0.0000 rad
Simulation | Upper axis(No payload) —0.002rad | 0.0000rad
Base axis(3.76 kg payload) 0.0054 rad —0.0001 rad
Upper axis(3.76 kg payload) 0.0003 rad 0.0000 rad
Base axis(No payload) —0.0098 rad 0.0007 rad
Experiment Upper axis(No payload) —0.0020 rad 0.0003 rad
Base axis(3.76 kg payload) —0.0108 rad 0.0000 rad
Upper axis(3.76 kg payload) 0.0012 rad 0.0002 rad
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