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A Basic Study on a Measurement Method of Lower Limb Joint Moment using
Wireless Inertial Sensors
Hiroaki MORI
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This study aimed to examine the feasibility of a measurement method of the lower limb joint moment using
wearable inertial sensors. First, the joint moment measurement method without force plate was evaluated in squat
movement and stand up movement. It was shown that the method could measure the joint moment with RMSE less
than 0.15 Nm/kg. Then, inclination angle error that affects on joint moment measurement was examined. It was
shown that RMSE should be less than 3 deg in all parts in order to achieve the RMSE less than 0.15 Nm/kg for the
knee and the hip joint moments, and less than 1 deg in the shank and 3 deg in the thigh and trunk for all joint
moments. Joint moment measurement using wearable inertial sensors were performed with 3 healthy subjects. It
was found that the method could measure the joint moment of the knee and the hip with RMSE less than about 0.15
Nmv/kg and high correlation coefficient for the squat movement. It was expected that the method could provide
similar information as the result with the conventional method for movements with small inclination of the trunk.
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