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Research on moment of inertia measurement technology based on machine
vision and torsion pendulum method

Wang Rui  Lu Chengwei Sun Tianlong Li Hongji Zhang lLieshan
(School of Mechanical Engincering and Automation, Zhcjiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To measure the moment of inertia of rigid body under damping condition, a new method combining machine
vision and torsional pendulum method is proposed. According to the measuring principle of the torsional pendulum
method, the mathematical model of the pendulum swing angle § with respect to time ¢, the damping ratio { and the
undamped natural [rcquency w, is cstablished. Finally, the calculation mcthod of the moment of inertia under the lincar
damping condition is deduced. A high-resolution industrial camcra and an imaging system were used to photograph the
torsion pendulum. The curve of the pendulum swing angle 6 with respect to time ¢ was obtained by capturing the image
cdge, extracting the [caturc points and calculating the pendulum swing angle. According to the curve, the damping
ratio ¢, the period T and the moment of incrtia I were calculated. A sct of cxperimental system is sct up to mcasure
the moment of incrtia of the measured object whose moment of incrtia is less than 4. 00 X107 kg « m*. The results
show that the absolute valuc of the mcasurcment crror is less than 4.55 X 107° kg+ m®. Repeated measurcment
cxperiments were carried out [or [our kinds of tested objects, and the standard deviation was better than 1. 2X 107" kgem®.
This mcthod can be usced to measure the rigid body incrtia in engincering. The Z-axis rotation incrtia of an unmanncd
acrial vchicle is measured, and the validity of the method described is [urther verilied.

Keywords: machinc vision;torsion pendulum method; moment of incrtia; damping
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