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Real-time simulation method of infrared sea background
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Abstract: It has important theoretical significance and application value to study the real-time simulation
technology of infrared sea background. Considering the conditions of existing computer software and
hardware ,a sea background infrared real-time simulation method was presented, which introduced a
variety of optimization techniques, and achieved a higher frame rate of the sea background infrared real-
time simulation. The 2D FFT technique was used to fast compute the geometric model data of sea, and
the Geomipmap technology was introduced to optimize the organization of sea geometry model data. To
accelerate the infrared radiation computing, the GPU was used. In order to improve the real-time
rendering speed, pregenerated off-line data technique and view point based rendering technique were
proposed. The result shows that the rendering speed of infrared sea created by the method can achieve
300 frame/s, meets the requirement of real-time simulation, and reserves more computing resource for
other simulation parts of simulation system.
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Fig.2 Sea geometric model created with Geomipmap technology
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Fig.4 View point based on rendering technique
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Tab.1 Rendering speed of infrared sea

in different conditions

Camera scanning Frame rate(Min—

Infrared object

mode Max , FPS)

sea 340-380

Static sea, sky 320-380
sea, sky, ship 220-310

‘ sea 340-380
360;:;’;;:;“1 sea, sky 320-380
sea, sky, ship 220-310

sea 45-55

Straight forward sea, sky 43-50

sea, sky, ship 39-47
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Fig.5 Infrared sea scene in 3—5 pm without sunglint
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Fig.6 Infrared sea scene in 3—5 pm with sunglint
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Fig.7 Infrared sea scene in 8-12 pm
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Fig.8 Infrared scene with sea,sky and ship

2D FFT Geomipmap

, GPU

Li Liangchao, Wu Zhensen, Yang Ruike. Infrared

images simulation system of sea-sky background [J].

Infrared Technology , 2007, 29(5): 288-290. (in Chinese)

s s . [1].

, 2007, 29(5): 288-290.
Ren Haixia, Ren Haigang, Xu Gao. Real-time infrared
simulator of marine ship [J]. Infrared and Laser

Engineering, 2007, 36(2): 202—-206.(in Chinese)
[J1. , 2007, 36(2): 202-206.

Ren Haigang, Chen Hanping, Xu Gao, et al. Sea surface

(4]

[5]

(o]

[71

(8]

(9]

[10]

[11]

emissivity models in infrared image simulation [J]. Infrared
and Laser Engineering, 2007, 36(1): 36—38. (in Chinese)
[J1]. , 2007, 36(1): 36-38.

Xiao Weichao. Study on the sea wave rendering and

simulation technology [D]. Harbin: Harbin Engineering
University, 2009. (in Chinese)
[D].
, 2000.
Jiang Zhaoyi, Wang Xun, Ling Yun. Infrared simulation of
ocean scene utilizing PC graphics hardware [C]// Proceedings
of ETT & GRS, 2008, 2: 463-471.
Tessendorf J. Simulating ocean water[R]. SIGGRAPH course
Notes (Course 47), 2001.
Polack T. Focus on 3D terrain programming[M]. USA: Premier
Press, 2002: 75-104.
Wilf I, Manor Y. Simulation of sea surface images in the
infrared[J]. App Opt, 1984, 23(18): 3174-3180.
Xing Qiang, Ren Haigang, Su Ming. Studyon directional
emissivity of rough sea surface [J]. Laser & Infrared, 2000,
36(4): 278-281. (in Chinese)
, ) . [J1.
, 2006, 36(4): 278-281.
Zhao Yingjun, Xu Xiaojian. Study on the modeling of the
sea background infrared radiation [C]// The 12th National
Signal and Information Processing, the 6th DSP applications
technology Joint Conference, 2008: 42—46. (in Chinese)
s . [Cl//
. DSP
, 2008: 42-46.
Li Hongning, Bai Tingzhu, Cao Fengmei, et al. Infrared
imaging model for scene simulation and ITS validation [J].
Journal of Infrared and Millimeter Wave, 2010, 29(1): 57—
62. (in Chinese)
[J]. , 2010, 29(1): 57—
62.



