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Real-time IR imaging simulation of the surface warship

WANG Yan,XIE Xiao-fang

(Department of Ordnance Science and Technology ,Naval Aeronautical and Astronautical University, Yantai 264001 , China)

Abstract: The IR imaging simulation of the warship in the background of sea and sky based on OSG is given in this
paper. According to the theory of IR physics and heat transfer, the IR physical model of warship was built by angle fac-
tor method,and then the temperature field distribution and radiance field distribution of the ship surface were calculat-
ed. Refer to missile trajectory , the mathematical model of the distance between missile and target and the transmittance
were obtained by the third order nonlinear exponential fitting algorithm. At last, real time rendering and the gradual
change of ship surface grayscale in IR seeker view was done by the shader technology during the missile flies to the
target. The simulation experiments show that the simulation effect is better. The change of ship surface grayscale is
consistent with real situation when simulating terminal flying of the missile,and the result of simulation is credible.
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Fig. 1 Fitting of the relationship of transmittance and range
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Fig. 5 The IR ship in different position of missile trajectory
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Tab. 1 Index of image evaluation

PR
R {E

R
20. 162116

LIPS ¢
0. 6639

0.80
0.75
0.70 |
0.65
0.60
0.55
0.50
0.45
0.40
0.35 ¢

Grayscale

Distance/km
&6 i B IR B 55 B AR AR B R L
Fig. 6 Comparison of the grayscale
between the simulated ship and real ship
6 % &

A el PO TR 2] T AE B AR £LAk
PRSI, 7R 0SG 3.0 51 E R kAT 7T 35 kA
SINMARLLAME B, IS T 05 R Y. 755
SR ) H AR AR, SR F O 5 2 A 4005 B Y s
PO TET TG0 IR , S BUR BE W S A2k . SRR | B
XFANR] S AU Y 5, AR 9 S A (], a7 5 Sty
LEMAANAE T, T B AR B ER 5 H 5
PG I 13 2 5, E— 2D A8 15 AR R ) B A1, 188
AT B SEOL . ASCHFE BUR C TR e sh
SR VNGRS BT ]

5% 3k

[1] XU Xiaogang, CHEN Bingfeng, ZHU Tao. Real-time IR
simulation of naval battlefield environment[ J]. Journal of

System Simulation,2006( 18) ;215 —218. (in Chinese)

(2]

(3]

(4]

(5]

L6]

(7]

(8]

TRIGERN , PRI , 2R . g (57 B 05 S I 21 /ML 5 L
[J]. RGAE¥41,2006(18) ;215 - 218.

YANG Baocheng, SHEN Guotu, HONG Zhenqing, et al,
The physical and mathematical model for theoretical simu-
lation of thermal images of vessels[ J . Journal ofEast Chi-
na Normal University ; Natural Science, 2001, (2):58 —
64. (in Chinese)

Wi, e e, BE B AE A PR e B AU Y
P BERE TR [T ] AR ARSI A2 4l B AR
2£ /R ,2001, (2) .58 - 64.

ZHU Wenyong, GAO Jing,ZHOU Ganghui,et al. The sim-
ulation of infrared imaging of the ship[ J]. J. Infrared Mil-
lim. Waves, 1998 ,17(2) :129 - 133. (in Chinese)
RICH s, W, 2. AR LD RS [T ). £
A5G E K F 4R ,1998,17(2) 129 - 133.

REN Haixia, REN Haigang, XU Gao. Real-time infrared
simulator of marine ship[ J]. IR and Laser Engineering,
2007(36) :202 —206. (in Chinese)

ARAFRR AR N, AR5 S T AR AT LL A R D5 FF
G 1] 404 S#0E TR ,2007,36(2) :202 —206.
WANG Xuewei,ZHANG Weiguo. Computer generation of
dynamic infrared images of a plane[ J]. IR and Laser En-
gineering,1999(28) .21 —24. (in Chinese)
FAA s TR, KB H bR sl S LLAMEER TR LA
BE[T]. £TANSHOE TR, 1999(28) ;21 —24.

LOU Shuli, DONG Yanzhi, ZHOU Xiaodong. IR image
generation of warship based on OpenGL[J]. Journal of
Projectiles , Rockets, Missiles and Guidance, 2007 (27) .
71 =74. (in Chinese)

LRI EFG, R, 5T OpenGL (9 LA H bR 4L
SMEBAE LT ] 5T S5 ] 244, 2007 (27) .71 - 74.
Berk A, Anders on G P, Acharya P K, et al. Modtran4 , us-
er’ s manual[ J]. Air Force Research Laboratory,1999.
JIAO Ylngqgi, REN Guoquan, LI Dongwei. Overview of im-
age quality evaluation methods for photoelectric system
[J]. Laser & Infrared,2014,44(9) :966 —970. (in Chi-
nese)

BrOCHL AT B 4, B LR RGBT T5 ik 2Rk
[J]. #ob544h,2014,44(9) 966 - 970.



