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In this research, we propose a PC-based fully immersive virtual reality system for modeling and
simulating fixed serial link robots. This simulator is presented in 3-D stereoscopic computer
graphics for giving perceptions cf depth and realism using the Microsoft DirectX SDK and Visual
CH. The corresponding graphics are achieved by user’s head movement obtained from a head-
mounted display. In addition, user can naturally manipulate virtual objects by wearing data gloves
and motion trackers. In this system, user can model a virtual robot in various and flexible
configuration such as defining different position and oricntation of each component. A virtual robot
joint can be modeied as a revolute or a prismatic joint. Furthermore, the simulator automatically
generates and calculates robot forward kinematics, inverse kinematics, manipulability measurement,
and manipulability ellipscid for each movement. The simulator can also generate trajectories of
robot model in both joint scheme and Cartesian straight-line scheme with multiple via-point cubic
splines. Some generated robot paths obtained from the simulator can be used to control a real robot

such as CRS-A2535 robot arm.

Therefore, the user can use this VR-based simulator to design, analyze, and simulate configuration
of rebot before building or connecting to a real one. Finally, virtual reality is used to improve the
effectiveness of this simulator by making the user feel like he or she is immersively in the virtual

world for robot simulation. Hence, the user can learn and use this simulator easily and intuitively.





