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Estimation of a Crosstalk and Error Compensation Model
in Motion Measurement and Analysis Using Wearable Sensors
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Abstract
To handle errors in motion measurement, we attached inertial sensor systems to the upper arm, forearm, and wrist segments of human participants
and collected their measurement information for estimating the error model. The error estimation model was defined using pulse transfer functions
and the rotational matrix. From the measurement information, we adjusted the numerator and denominator values in the pulse transfer functions.
The parameters consist the nonlinear state equation and were estimated using the Extended Kalman filter. The nonlinear measurement equation
consists of the pulse transfer function and the rotational matrix. The compensated 3-axis accelerations calculated by the estimation parameters

confirmed the effectiveness of this model.
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Fig.1 DSP 9-axis Wireless motion sensor
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Fig. 2 Two segment model including spring and damping elements

Fig. 3 Block diagram for transfer function of impedance and direct transfer factor
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Fig. 4 Setting position of inertial sensor and definition of coordinate system
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Fig. 5 Result for error estimation of x-axis acceleration using the model
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Fig. 6 Result for error estimation of y-axis acceleration using the model
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Fig. 7 Result for error estimation of z-axis acceleration using the model
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