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Abstract: In order to solve the acquisition problem of the multispectral images in the process of the
research on Optical-Electronic weapons, a method of generating infrared multispectral simulation images
by 3D scene was presented. The infrared image at any observation angle of the scene and a data cube of
specific waveband could be generated by the method. Some experiments were done in waveband 3-5 pm
to generate a data cube involving 401 infrared simulation images in the wavelength step 0.005 pm. A
BRDF calculation model based on the Phong model was derived and used in the calculation of the
reflection intensity of solar direct radiation which had strong directionality, and a data cube in waveband
3-5 wm involving infrared images with directionality was generated when the BRDF calculation mode

75 B #9.2013-10-05; {&1iT HHJ.2013-11-03

E&WA . ;973 BHFURE ; 1L T8 B F TR H (L2011238)

TEE B AN 250 (1980-), 5B | W4, =2 a5 g 40005 0 | = Pk AR AR B T Ak 5 1 (W 5%, Email :leebo@sia.cn
SR A A (1974-), - BFSE B, B 2R S0, RS R U S T 5T . Email:hczhao@sia.cn

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com


mailto:Email:leebo@sia.cn
mailto:Email:hczhao@sia.cn
http://www.pdffactory.com

% 6

F O hF.a S ERBRGAGT REHR 1973

was applied. The experiments results show that the simulation method presented in this paper could

generate infrared multispectral images data cube rapidly, and the BRDF calculation model could reflect

the directionality of the reflected light, which improves the fidelity of the simulation images.
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Fig.1 Data cube
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Fig.2 Target radiation diagram
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Fig.5 Reflection diagram of solar direct radiation
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Fig.6 Reflection diagram of curved surface

A BRDF B JS )5 B S AE Z BT R 2
BT B R AR, IF g X B LA Y
AT AEAL o BT 7 (@) R 2 4 45 B R AR H s
20 B Y 5 DX L 7 (0) i B B R Y 5
B, NG B B SE XA R

204

A 1 X0
100
500
L yipixel

e —
W0 300 500 5550

ripxel

(a) 5 IR

(a) Simulation image

(b) 1y B R B
(b) Brightness projection
7 R Bl BLAE R

Fig.7 Simulation result in some wavelength

A B BRDF BRI 808, 17 Bl 2 rh £ B

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com



http://www.pdffactory.com

1976 sk AR

% 43 %

Ve WIBE A B R S AR AR AT, ORS00 R B D
2 S5 17 0 B R AT 0 B, RO LR B LY
SRACR . LLE BRI 3.625 wm (9 K BHOLZ Y
SE oM, ARBL B 1R % S A 2 AY 17 EC RS an K 8
Fi7s o s RS AT UL, T Phong #5574 fY) BRDF A5
YA 7 L PR AR R B AR LR 8l ™ A 1 AR D A S JEE A8
b, SRR ASACAT 5 W BRSO R

P 8 AL A LT T #% 3) #Y BRDF 2504

Fig.8 BRDF effects while camera moving from top to bottom
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