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Abstract

In overall, this research aims to design and build a simulation mechanism for the prototype of
a 3 translational Cross Path Tripod Parallel Manipulator, with the joints on the three cores moving in a
translation manner and directing a platform’s movement via the u-joint and the manipulator’s
instrument handling mechanism being able to reach different positions with high accuracy. The goal is
to design the prototype’s mechanism that is strong and capable of work of low-to-medium fineness in
polluted environments such as spray painting. The manipulator’s movement test is conducted using
program Solidworks Motion to analyze the movement and program Matlab to create relevant
mathematical model equations; each of the programs then tested four different mathematical models
of Forward kinematics, Inverse kinematics, Forward Jacobian matrix and manipulator dynamics.

Following the test, the results from the simulation of Solidworks Motion and Matlab are
compared and contrasted, and finally this process yielded acceptable error in terms of position, speed
and control force. In short, the mathematical model can be applied in further examination of the
manipulator’s controller.
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