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Quantitative Evaluation of the Rotational Motion in the Joints of the Lower Limb
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Abstract: Although the quantitative evaluation technique of the various physical quantities which arises during gait
movement of the humans using singular value decomposition has been proposed until now, the leg joint moment has not
been contained in the gait motion element. In this research, quantitative evaluation of human gait motion including a joint
moment as a new motion element was performed besides the joint angle. Concretely, gait motion under some conditions
which are the typical road surface environment in the activities of daily living in a human unrestrained condition using the
wearable gait analysis system equipped with the mobile force plate and the posture sensor was measured. And singular
value decomposition extracted the pattern of operation with high correlation from the computed joint angle and the joint
moment also in the joint cooperation operation, comparison consideration was performed from a biodynamic viewpoint,

and the validity of quantitative evaluation was verified.
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Fig. 1 Wearable Gait Analysis System Using
Mobile Force Plate and Attitude Sensor
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Tablel Descriptions of the five various activities

Activities Descriptions
Level Walking Level walking along a level, straight-line walkway
Downslope Descending 5 [deg] of a slope
Upslope Ascending 5 [deg] of a slope
Downstairs Descending stairs of 0.175 [m] height x 0.3 [m] deep
Upstairs Ascending stairs of 0.175 [m] height x 0.3 [m] deep
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Fig. 2 Spatial coordination of stance phase in level walking
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Fig. 3 Spatial coordination of swing phase in level walking
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Fig. 4 Spatial coordination of stance phase in upslope
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Fig. 5 Spatial coordination of stance phase in downslope
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Fig. 6 Spatial coordination of stance phase in upstairs
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Fig. 7 Spatial coordination of swing phase in upstairs
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Fig. 8 Spatial coordination of stance phase in downstairs
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Fig. 9 Spatial coordination of swing phase in downstairs
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