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Analysis of the effects of the Anthropometric Parameters
and Motion Kinematics of the Horse upon the Rider
Trunk Kinematics

Ali Reza Rahimi; Ahmad Reza Arshi; Mostafa Rostami

ABSTRACT

The medical profession is currently unable to provide tangible assistance for a range of severe
musculoskeletal diseases. Hyppotherapy (treatment with the help of a horse), is being used as a possible
posture enhancement technique in some of these cases. In this paper, the effect of anthropometric parameters
and kinematics associated with the motion of a horse upon kinematics of the rider trunk is analyzed. This
analysis is performed through provision of a mathematical model of the rider trunk motion and the
parameters describing the involved muscles function in the trunk. The horse is represented by a three links
mechanism and the rider trunk is considered as a double inverse pendulum while Lagrange approach is
adopted to describe the dynamics of motion for the inverse pendulum systems, which is, in turn, used to
model the rider trunk posture. The ensuing sets of equations are used to provide a description of the forces
and moments through application of Newton-Euler approach. The result could provide a biomedical
engineering basis for the evaluation of hyppotherapy.
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