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On Simulating Marine Radar Echo Intensity Generated by 3D Graphic Rendering

Abstract

Abstract: The echo image cannot show reliable occlusion between objects, and the echo intensity cannot
represent physical characteristics of electromagnetic wave propagation in the existing marine radar
simulator. To solve these problems, a new method of generating radar echo image was raised on the
basis analyzing the method of ray tracing. 3D visual database was used as data source, the marine radar
echo image was generated by the method scene graphic rendering. A model based on radar equation was
raised to compute marine radar echo intensity. The model gave the method of computing path
attenuation, rain attenuation and attenuation due to cloud and fog based on ITU recommended standard.
The generated echo image raised method was realized in programmable graphic pipeline. Simulation
results show that the echo image object occlusion relation is clear, the echo intensity change is
reasonable, and the echo reality is obviously improved.
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On Simulating Marine Radar Echo Intensity Generated by 3D Graphic Rendering
Cao Shilian'?, Jin Yicheng', Yin Yong'

(1. Laboratory of Marine Simulation & Control, Dalian Maritime University, Dalian 116026, China;
2. Navigation collage, Jimei University, Xiamen 361021, China)

Abstract: The echo image cannot show reliable occlusion between objects, and the echo intensity cannot
represent physical characteristics of electromagnetic wave propagation in the existing marine radar
simulator. To solve these problems, a new method of generating radar echo image was raised on the basis
analyzing the method of ray tracing. 3D visual database was used as data source, the marine radar echo
image was generated by the method scene graphic rendering. A model based on radar equation was
raised to compute marine radar echo intensity. The model gave the method of computing path attenuation,
rain attenuation and attenuation due to cloud and fog based on ITU recommended standard. The generated
echo image raised method was realized in programmable graphic pipeline. Simulation results show that
the echo image object occlusion relation is clear, the echo intensity change is reasonable, and the echo
reality is obviously improved.
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