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Implementation of Gait Analysis System Based on Inertial Sensors
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ABSTRACT

In this paper, we present an inertial sensor-based gait analysis system to measure and analyze
lower-limb movements. We developed an integral AHRS(Attitude Heading Reference System) using a
combination of rate gyroscope, accelerometer and magnetometer sensor signals. Several AHRS modules
mounted on segments of the patient’s body provide the quaternions representing the patient segments’s
orientation in space. And a method is also proposed for calculating three-dimensional inter—segment
joint angle which is an important bio—mechanical measure for a variety of applications related to
rehabilitation. To evaluate the performance of our AHRS module, the Vicon motion capture system,
which offers millimeter resolution of 3D spatial displacements and orientations, is used as a reference.
The evaluation resulted in a RMSE(Root Mean Square Error) of 1.08 and 1.72 degree in yaw and pitch
angle. In order to evaluate the performance of our the gait analysis system, we compared the joint
angle for the hip, knee and ankle with those provided by Vicon system. The result shows that our
system will provide an in-depth insight into the effectiveness, appropriate level of care, and feedback of

the rehabilitation process by performing real-time limb or gait analysis during the post-stroke recovery.
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