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Robust Transmit Beam Control Technology for the Detection of
Low-Altitude and Slow-Speed Small Targets
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3. Satellite Application Division of China Academy of Space Technology. Beijing 100094, China)

Abstract: Aiming at the problem that the detection of low-altitude and slow-speed small targets is
easily affected by ground moving targets or strong ground object clutter, a robust transmit beam-form-
ing algorithm was proposed to suppress the influence of near-ground clutter on the detection of low-slow
and small targets. The echoes of moving targets or strong ground clutter in the ground side area could
be reduced, by constraining the side lobe level on the ground side of the transmit beam. The algorithm
took beam robustness as the objective function and optimizes the transmit energy utilization with the
peak-to-average ratio constraint. The optimization problem could be converted into a Second-Order Cone
Programming (SOCP) problem and solved. The simulation results show that the algorithm can effec-
tively reduce the transmission power of the near-earth side sidelobe and improve the robustness of the
transmission beam while maintaining the transmission efficiency.

Key words: low-altitude and slow-speed small targets; beamforming; target detection; second-order

cone optimization
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Abstract; The three-dimensional model of asphalt pavement was established by ABAQUS software.
According to the typical temperature of a day in July in some project area., the temperature field and
deformation of pavement structure under variable temperature and heavy duty were analyzed considering
the characteristics of material properties of asphalt pavement changing with temperature. The perma-
nent deformation and shear creep characteristics of structural layers at different depths were quantified
by changing the driving speed and ground stress. The results show that the vertical deformation and
shear creep value change alternately in the transverse range of the whole driving road. At slow speed
(20~60 km/h), the decrease of vertical deformation and shear creep with the increase of vehicle speed is
significantly higher than that of fast speed (80~120 km/h). Permanent deformation and shear creep
mainly appear in the upper and middle layers. When the driving speed is lower than 60 km/h and the
ground pressure is greater than 0. 9 MPa, the development of permanent deformation of pavement
increases rapidly. In summer high temperature seasons, slow traffic and overloaded vehicles should be
limited. Timely peak shifting travel and sprinkler cooling can effectively reduce rutting damage.

Key words:rutting; creep; temperature field; heavy duty; driving speed



