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Abstracts The 6-DOF parallel manipulator is a closed-kinematic chain robot manipulator that is capable of
providing high structural rigidity and positional accuracy. Because of its advantage, the parallel manipulator
have been widely used in many engineering applications such as vehicle/flight driving simulators, robot
manipulators, attachment tool of machining centers, etc. However, the kinematic analysis for the
implementation of a real-time controller has some problem because of the lack of an efficient algorithm for
solving its highly nonliner forward kinematic equation, which provides the translational and orentational
attitudes of the moveable upper platform from the length of manipulator linkages. Generally, Newton-Raphson
method has been widely used to solve the forward kinematic problem but the effectiveness of this
methodology depend on how to set initial values. This paper proposes a hybrid method using genetic
algorithm(GA) and Newton-Raphson method to solve forward kinematics. That is, the initial values of forward
kinematics solution are determined by adopting genetic algorithm which can search grobally optimal solutions.
Since determining this values, the determined values are used in Newton-Raphson method for real time
calculation.
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Fig. 1. 6-DOF parallel manipulator
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Fig. 3. Principle of genetic algorithm
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Table 1. 6-DOF motion
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Table 2. Length of actuators from inverse kinematic
analysis [Unit mm]
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Fig. 7. Result of forward kinematic analysis
using GA+NR Method
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