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The pur pose of this curricul umistoteach senior undergraduat e students vari ous aspects of robotics and hay
Students wi | | be exposedto concepts such as forward and i nverse ki nemat i c nodel i ng of the robot, control des
trajectory planning, and force rendering. The later exercises will take these concepts and apply themto
hapti cs denonstrations. Therobot usedinall of theexperimentsw || bethe3DSystens Geonagi ¢ Touch (for ner
Sensabl e Technol ogi es PHANTOM Qmi ), shownin Figurk 1 henceforthreferredtoasthe OQmi.

Figurel.1: Omi Bundl e

Thi s curricul umi s desi gnedtointegrateaspects of bothroboticsandcontrol stodenonstrate howt hey can be
tocreate haptics applications.

Al of the exercises tiel abh and QUARC " . Each exer ci se shows howt heUARC " nodel s shoul d | ook when
the experinent i s finished. Students are encouragedtousethesefigures as aqguide.

Topi cs Cover ed

A Forwar d ki nemat i cs

Al nverse ki nemat i cs
APositioncontrol

ATraj ectory generation

A Jacobi an and f or ce render i ng

AHaptic force generation

QW' BUNDLE Ver kbook - Student Version [N
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