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The purpose of this curriculum is to teach senior undergraduate students various aspects of robotics and haptics.
Students will be exposed to concepts such as forward and inverse kinematic modeling of the robot, control design,
trajectory planning, and force rendering. The later exercises will take these concepts and apply them to create
haptics demonstrations. The robot used in all of the experiments will be the 3D Systems Geomagic Touch (formerly
Sensable Technologies PHANTOM r Omni), shown in Figure1.1, henceforth referred to as the Omni.

Figure 1.1: Omni Bundle

This curriculum is designed to integrate aspects of both robotics and controls to demonstrate how they can be used
to create haptics applications.

All of the exercises useMatlabr and QUARC r . Each exercise shows how theQUARC r models should look when
the experiment is finished. Students are encouraged to use these figures as a guide.

Topics Covered

Å Forward kinematics

Å Inverse kinematics

Å Position control

Å Trajectory generation

Å Jacobian and force rendering

Å Haptic force generation
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