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An Inverse Dynamic Model of Upper Limbs
during Manual Wheelchair Propulsion
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ABSTRACT

Manual wheelchair propulsion can lead to pain and injuries of users due to mechanical inefficiency of
wheelchair propulsion motion. The Kinetic analysis of the upper limbs during manual wheelchair
propulsion needs to be studied. A two dimensional inverse dynamic model of upper limbs was developed
to compute the joint torque during manual wheelchair propulsion. The model was composed of three
segments corresponding to upper arm, lower arm and hand. These segments connected in series by
revolute joints constitute open chain mechanism in sagittal plane. The inverse dynamic method is based
on Newton-Euler formalism. The model was applied to data collected in experiments. Kinematic data of
upper limbs during wheelchair propulsion were obtained from three dimensional trajectories of markers
collected by a motion capture system. Kinetic data as external forces applied on the hand were obtained
from a dynamometer. The joint rotation angles and joint torques were computed using the inverse
dynamic model. The developed model is for upper limbs biomechanics and can easily be extended to

three dimensional dynamic model.

Keyword : Inverse Dynamic Model, Wheelchair Propulsion, Motion Analysis System, Dynamometer
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