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Realization of Simulation Software about 3D Visual System
Based on DirectX and Micro-Doppler Feature of Warhead's Procession
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(1. Information and Navigation College, Air Force Engineering University, Xi'an 710077, China;
2. Unit 68205, Zhongwei 755100, Ningxia,China)

Abstract: Micro-motion is one of the most significant characteristics that can distinguish warhead from de-
coys. A simulation software is built based on VC+ +6. 0 in the paper, which can be used to analyze the
warhead’s micro-Doppler feature and display three-dimensional, visual view of warhead with micro-motion.
The software can acquire micro-motion information from warhead echoes by means of STFT,in the mean-
while, the 3D visual view is obtained by DirectX technique. The software can provide both theoretical and
practical micro-Doppler feature curves of warhead which vary from different radar carrier frequencies, spin-
ning frequencies, conning frequencies, precession angle, et al. The software works smoothly and responds
quickly. The theoretical micro-Doppler curves are consistent with micro-Doppler curves of the echoes by
time-frequency analysis method, and the 3D view scenes coincide with the micro-motion greatly in display.
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Fig. 1 Warhead procession geometry

position relationship
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Fig. 2 The software block partition
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Fig. 3 Sub-blocks, input and output of
echoes computation block
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Fig. 4 The process of warhead procession
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Fig. 5 Three-dimensional view calculation

flowchart of warhead procession
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Fig. 6 The interface of the simulation software
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Fig. 7 Views of warhead in different angles and range
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Tab.1 The test effects in different hardware configuration
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Fig. 8 The micro-Doppler simulation of spinning

warhead without procession
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Fig. 9 The micro-Doppler simulation of spinning

warhead with low rotational speed
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Fig. 10 The micro-Doppler simulation of spinning

warhead with high rotational speed
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