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Abstract

This project highly focuses on a total simulating solution to the robotic manipulator users. The
existing simulators are narrow with limited applications. Therefore the simulator users do not
have an adequate solution for the universal manipulators. The simulating solution developed
through this project is the combination of kinematic, dynamic, trajectory planning and frictional
model on a one interface. This project has been divided into four different research components

because of the vast extent of the research areas.

This thesis is based on the kinematic behavior of this robotic simulator. Under the kinematic
behavior, the forward kinematic and the reverse kinematic have been focus on. In the forward
kinematic bases, the systematic analytic approaches are used to develop the algorithm. This
algorithm describes the spatial relationship between links & link parameters of the manipulator
and it supports to find the end-effector position and orientation with respect to the joint space

parameters in a graphical way. On the other hand the forward kinematic supports to visualize the

manipulator in the 3D environment.

The reverse kinematic is required to find a set of joint variables that would bring the end-effector
in the specified position and orientation. In general this solution is non-unique for the universal
model, but solving the inverse kinematic is most important to design the practical manipulators.
Therefore the inverse kinematic algorithm is the combination of Jacobian transformation and the
Taylor series expansion. This combination is ideal to solve the inverse kinematic in this

simulator.

The software tool is the final output of this project. The kinematics module supports to find the
manipulator geometry and the joint angles. But the software tool is the combination of

kinematics, dynamics and the trajectory planning.

The object-oriented program is well adapted to this application since OOP can describe each part
of the robot as one object with its own properties and behavior. Even if C++ is not a perfect OO

language, a lot of very useful libraries are available, and maintains very good efficiency for
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intensive computations. The robotic applications will be highly popular in the future. Therefore
this software tool may be most important to develop the manipulator application because it
provides a total solution for designing the application. Still nobody has developed this type of an
application tool to manipulator designers. This software application operates with out any
hindrance and the major advantage is that this simulator can be used for universal serial link

manipulator for N-degree of freedom.
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