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This thesis proposes a multi-model approach to improve motor skill learning. The motor skill chosen is the
kip which has been found to be challenging for novices. The simulation results show that a pendulum and 3 —
link model (multi-model approach) sufficiently model the kip and generate a variety of kip patterns which con-
siders the novice’s body parameters. Pattern variation of both models yields basic and detailed coaching informa-
tion :

+ a midpoint target region indicating the proper location for switching swing direction from forward

swing to backward swing ;
« artificially generated motion correction based on the user’s body specifications ; and
+ energies and joint torques.

A comparison of the expert gymnast,a gymnast simulator and gymnast robot identifies the characteristics
of performing the kip successfully as well as verifies the adequateness of the gymnast simulator to model the
kip. The use of a simple robot aides in identifying subtle characteristics of the movements as well as the move-
ment when subject to friction. The results show that the significant characteristics of performing the kip are
the forward swing, piking movement, and grip adjustment.

Based on the novice’'s performance and motion characteristics, the coaching system generates motion correc-
tion type coaching information generated via the pendulum and 3 —link model. The coaching system’s demon-
strates its effectiveness by successfully coaching a number of novices on how to perform the kip and a more ad-

vanced move, the drop kip.
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