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Simulation of the infrared image of sea surface based
on the triangular facet of surface segmentation

XIONG Yan-fei' ,SHI Zhi-guang®,GUO Jian' LI Ji-cheng’
(1. Faculty of Materials Optoelectronics and Physics, Xiangtan University , Xiangtan 411105, China;
2. Key Laborary of ATR,National University of Defence Technology, Changsha 410073, China)

Abstract ; Starting from the normal vector of wavelet planes of the sea surface ,the morphology of sea surface was simu-
lated by the ocean wave spectrum model. A new and simple algorithm was put forward, each wavelet plane of sea sur-
face is divided into two triangular facets,and the normal vector of triangular facet is determined to calculate the emis-
sivity of sea surface,which can greatly reduce the computation difficulty. Then,considering the thermal self-radiation
of sea surface, the radiation that the sea surface reflects the sky and the sun,and the atmospheric path radiation be-
tween the sensor and the sea surface, the infrared radiation model of sea surface was established. Finally,the gray im-
age of the infrared radiation of sea surface was generated ,and the simulation results are given under the different zen-
ith angles. The simulation results show that the method can effectively simulate the infrared radiation characteristics of
sea surface,and the simulated infrared images are very important for ship infrared image simulation and infrared detec-
tion.
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Fig. 1 The diagram of sea surface emissivity of each vector
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Fig.2  Schematic diagram of infrared radiation of the sea surface
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Fig. 3 Simulation of sea surface images in the infrared
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