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Fig-1 The band response function of AMTIS
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Fig-3 The emissivity for different components
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Fig-4 The temperature errors due to component emissivity errors
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Table 2 The temperature errors due to component emissivity

errors
H FANUPN it Bt
RMSE(R) 7.5173X10°" 2.4439X10°°  0.0103  0.0084
max eror(R)  0.0015  6.5079X107°  0.0220  0.0181
RMSE( T) 0.0052 1.3765X107*  0.0702  0.0569
max error(T)  0.0090  3.4660X107*  0.1209  0.0990
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Fig-6  Simulated directional brightness temperature for V shaped
valley for AMTIS band
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Table 3 Component temperature retrieval from V shaped valley

/K

A WEE B E JHAR(O)) FREEIETSER)ENS) W57 PR 500 T30 1< (8- 8m )
& § T1 & T, T1 T. T1 T: T1 T,

1 1.0 300 1.0 300 300. 0227 300. 0227 300. 0227 300. 0227 300. 0227 300. 0227

2 1.0 310 1.0 290 310. 0476 289.9728 310. 0632 290. 1550 310. 0366 289.7805

3 0.9 290 0.95 310 289.9728 310. 0476 290. 3217 310. 4584 289.0418 309. 3618

4 0.96 290 0.9 310 289.9728 310.0476 290.1102 310.5979 289.6119 309.0032

5 0.98 296 0.94 307 296.0034 307.0451 296.0762 307.3329 295. 8257 306.4742

6 0.9 280 1.0 320 279.9432 320.0118 280. 3214 320. 7113 278.9370 319.2179
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Fig-8 Simulated directional brightness temperature for LSF
model at AMTIS band
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Table 4 Fit result for the last term of LSF model

A a b SSE R — square RMSE
Y=atb 0.00139 —0.2738 3.721X107° 0.9997 0.0004425
Y=’ 5.245X10° / 2.603X107° 0.9981 0.001141
Y= 4.544107° / 0.0080 0.9986 0.0195
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Table 5 Component temperatures retrieval from data of Fig-8

TP B A AR HRAEP (10 87981m) ISV (8- 8m )
LA T, T T, Ty T, T
0.5 295.9875 307. 0800 295. 8170 307. 0355 296.2224 306. 8923
1.0 295. 9875 307. 0800 295.8061 307.0461 296. 2345 306. 8806
3.0 295. 9875 307. 0800 295.7996 307.0692 296. 2424 306.8521
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Band Response Function and Emissivity Effect on Component
Temperatures Retrieval for Wide Band Thermal-infrared Sensor
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HE Li*mingl‘Z,YAN Guang*jianlaWANG Hua'» LI Xiao-wen
(1- State key Laboratory of Remote Sensing Science » Research Center for Remote Sensing & GIS . School of Geography & Remote Sensing » Beijing Normal
Uniu- » Beijing 100875, China
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Abstract. It is not always suitable to use Planck 's law or StefanBoltzmann ‘s law to describe the relation between
brightness temperature and radiance for a wide band sensor-But given a Planck s law weighted and band averaged emis~
sivity and an empirical fit equation between brightness temperature and radiance it is still very feasible to retrieve compo-
nent temperatures from mulit-angle data-In this paper. different equations to fit brightenss temperature and radiance for
AMTTS (Airborne Multi-angle TIR/NIR Imaging System )are analyzed :the first approach is to use the stefan-Boltzmann s
law ; and a compact equation including a T" term is found to be very effective ;the second approach is to fit an appropriate
wavelength using planck s law The componnet temperature retrievel errors due to the band average of emissivity is also
analyzed -

Key words: wide band ;TIR ;component temperature ; error ; band response function ; emissivity



