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Evaluation of Gait Based on Lower Limbs Acceleration Coordination
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In this study, we use acceleration sensors to compare the characteristics of normal gait and abnormal gait such as
circumduction gait. The acceleration sensor output includes translational, centrifugal, tangential, and gravitational
accelerations. When the body part to which the sensor is attached changes its posture significantly, the gravitational
acceleration is included in the output of each axis of the sensor. It is difficult to evaluate the acceleration caused only by
walking motion. Therefore, by sequentially estimating changes in the posture of the sensor, gravitational acceleration is
removed from the sensor output, translational, centrifugal, and tangential accelerations which are caused only by walking
motion are evaluated. Furthermore, performing singular value decomposition on the translational, centrifugal, and
tangential accelerations and evaluating the coordination of accelerations are conducted to distinguish normal and

abnormal gait.
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Figl.Sensor position and sensor coordinate system.
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Fig2. Results of singular value decomposition using accelerations during normal gait (Participant A)
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Fig.3 Results of singular value decomposition using accelerations during normal gait (Participant B)
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Fig.4 Results of singular value decomposition using accelerations during circumduction gait (Participant A)
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Fig.5 Results of singular value decomposition using accelerations during circumduction gait (Participant B)
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