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The Scattering Characteristic of Vehicle Wheel Hub
for the Traffic Monitoring

GU Yue, GUAN Bo-ran

(Institute of Antenna and Microwave Technology, Hangzhou Dianzi University , Hangzhou 310018, China)
Abstract: A traffic flow monitoring method is proposed by using the orthogonal polarization scattering of motor vehicle
hub. The electromagnetic scattering characteristics of motor vehicle hub which can be used for urban traffic flow monitoring
are studied and analyzed. The optimized parameters are obtained by the practical application. By establishing the model of
the automobile and the hub, the resonance frequency of the main mode is 255 MHz. The comparison of the radar polarization
cross section (RCS) of the main and orthogonal polarizations of the automobile and the hub when the orthogonal polarization
incident wave is excited as an ordinary plane wave and a single result is obtained. The angle of incidence at which the hub
radar cross section reaches its maximum is obtained. The spatial distribution characteristics of RCS are simulated when the
polarization angle changes. The analysis shows that the VH polarization scattering of the hub target is the most significant;
positioning the radar antenna at the same height as the center of the hub of the motor vehicle wheel can effectively reduce the
impact of the vehicle frame on the wheel’ s scattering field. The research results are useful for constructing an economically
efficient machine. The train control system has practical significance.
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