% 43 %% 10 9 as Gk LA 2014 4 10 A
Vol.43 No.10 Infrared and Laser Engineering Oct.2014

A E MRS G ITER R

B, ST AR T, X B2

(1. PEHRZREHMEFEEIRIRLT AR EAAS RIERREE LR T, %M 4 230031 ;
2. PEARMAESF IRPR, ZH A 230037)

W OB 2R RAES TEALSRNIMAE S MmRR 2R, AT MXA R S0P F L
BAFEZ AR, TR E SRS T ORI EAE A MANB IR R . A R IA E T3 693 d 4
S B BAR AR B T — AP AT At B4 30 09 AL ISP AR I T ik T R R AR R AT R R R
Fo bR LI RAE A F R E, RAR T Z b R A2 4b0) = Ao b ALIE AR LS B E %ﬁwé&%@%ﬁ
A, AR T — R P RE B 2] 693 @ LS AR 25 R R 9 oy ik R R 240 B9 AR AE A SR R A
HAGH 69 B TACHAE i A T LR AR B & 4o sh A IR AR T — AP A 2 12,

KR, ML, ZHH, R A

MESES, TP722.5  XEHAREE: A  XEHES . 1007-2276(2014)10-3205-06

Thermal infrared imaging simulation for complex terrain
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Abstract: Infrared thermal imaging systems are widely applied with the ability of all time observation. In
order to test and evaluate the performance of high-resolution infrared thermal imaging systems, a large
number of thermal infrared images in different imaging conditions are needed as input data sources. To
obtain credible thermal infrared simulated images of ground, a TIR imaging simulation method for
complex terrain was proposed. Combined with factors of terrain, light, shadow and radiation from
neighborhood on relief surfaces, the generation and transmission mechanism of thermal radiation on 3D
terrain surface was studied systematically. Thermal infrared images of terrain surface on different time in
a day were simulated by using optical remote sensing images and DEM data. The results indicate that,
the TIR image sequences made by this method accord with the daily changing law of thermal radiation
on ground, therefore, an effective way of producing IR reference images by visible images is provided.
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Fig.1 Geometry model of terrain
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Fig.2 Schematic diagram of the terrain grid division
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Fig.4 Schematic diagram of energy exchange at earth’s surface
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Fig.6 Schematic diagram of solar radiation accepted by fluctuant

earth’s surface
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Fig.8 Optical image of earth’s surface and its elevation data
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Fig.9 Thermal radiation distribution of earth’s surface

at different time
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Fig.10 Thermal picture of earth’s surface at different time
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