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Multi-Channel Dynamic Force Measurement
and Compensation with Inverse Filter

ZHU Ming, MAO Kuanmin

(School of Mechanical Science and Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: To eliminate the influence of structural dynamics of dynamometer on measurement
accuracy of dynamic force, an inverse filter method is considered to modify dynamic signals of the
measurement system. Following the theory of the minimum-phase system, an inverse filter with
multi-input and multi-output is designed, and an inverse filter matrix is established to compensate
the cross-interference between dynamic forces in different directions. The frequency response
matrix of the excitation force and measured one is used to model the system dynamics and to
transfer into a minimum-phase system. Inverting the minimum-phase transfer function matrix,
the inverse filter matrix is obtained. The simulation and experiment show that the magnitude of
the measured dynamic force matches well with that of the actual dynamic force. Zero-phase
filtering effectively eliminates the phase delay and the relative errors are controlled within 6 %3.
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