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Development of jump motion evaluation system using wearable sensors and a deep
learning technique
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The purpose of this study was to develop a system to estimate ground
reaction forces and lower limb joint moments during vertical and horizontal jumping using inertial
measurement units (IMUs) and artificial neural networks. Twelve university students participated in
this study. Jump motions and ground reaction forces were measured during vertical and horizontal
jumps. In addition, triaxial accelerations and angular velocities of the pelvis, thigh, shank, and
foot of right leg were measured using four IMUs. A neural network was developed to estimate the
ground reaction forces and joint moments from the data of IMUs. The results of the present study
showed the potential of estimating the ground reaction forces and joint moments during both vertical

and horizontal jumping using IMUs and artificial neural networks.
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