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Table 1 Coordinates of the geometrical models BT cm

No. X Y No. X Y No. X Y | No. X Y

1 4.725 5.625 17 27.675 7.65 .33 36 17.55 49 17.55 34.335
2 9 234 18 31.365 8.55 34 41.85 18.765 50 27.36 40.275
3 13.725 1.845 19 33.885 8.1 35 405 19.575 51 28.35 3285
4 16.965 2.475 20 38.205 9.9 36 40.5 27.225 52 37.35 32.85
5 . 28575 1.485 21 41.85 10.575 37 32.625 26.55 53 43.2 324
6 29.925 2.25 22 43.425 16.2 38 24.75 29.025 54 39.15 40.725
7 35.1 243 23 33.075 10.35 39 23.175 29.115 55 4.1 . 43.875
8 37.125 1.8 24 31.95 11.925 40 17.775 13.5 56 33.93 0

9 41.85 2475 25 24.975 17.1 41 1395 2997 57 29.925 37.575
10 43.065 6.165 26 16.2 18.675 42 1.935 35.1 58 11.7 10.8
11 43.335 3.42 27 4.05 23.625 43 8.145 34.875 59 17.55 23.85
12 2745 4.185 28 8355 24.75 44 6.39 40.5 60 225 22.05
13 25.65 6.255 29 11475 22.275 45 14.715 39.6 61 279 4275
14 15.75 4.5 30 20.25 21.825 46 13.5 36.9 62 2.25 41.85
15 10.53 144 31 25425 20.7 47 15975 34.65 63 9.45 6.3
16 17.73 12.375 32 34.425 18.225 48 17.55 32.85 64 9.675 26.1
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Table 2 Surface temperature distribution of
the metallic board By C
A B C D E

1 49.8 49.9 49.9 498 49.9
2 49.7 49.9 49.8 49.6 50.0
3 49.9 50.0 49.7 49.7 49.8
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Table 3 Multi-angle radiant temperature of the metallic board By, C
s 0° 30° 60° 90° 120° 150° 180° 210° 240°
R
-40° 46.81 46.99 46.53 46.7 46.97 46.45 46.5 46.5 46.28
-36° 471.07 47.25 46.89 47.05 47.13 46.82 46.79 46.79 46.58
-32° 47.39 47.29 47.15 47.2 47.32 47.11 41.04 46.98 4691
-28° 47.55 47.52 4741 47.4 4744 4131 4731 47.18 412
-24° 47.66 47.62 47.6 47.58 47.46 47.53 4742 47.35 ’47;42
-20° 47.81 471.73 4775 47.66 47.58 47.61 47.54 47.44 47.6
-16° 47.85 47.81 47.93 47.72 477 41.79 47.63 4748 41.73
-12° 47.87 47.93 479 47.82 47.66 4784 ° 47.65 47.59 47.82
-8° 47.93 47.94 48.04 47719 41.72 479 47,72 47.65 47.87
-4° 47.89 48.03 48.07 4175 4775 47.99 47.75 47.67 4197
0° 47.86 48.03 48.07 4175 41.11 4796 47.74 41.73 4197
4° 47.90 48.00 '48.05 47.75 47.79 4791 47.68 47.81 48.04
8° 47.88 48.10 47.98 47171 47.85 48 417 47.83 48.01
12° 47.85 48.06 48.02 47.73 47.83 47.87 47.69 47.85 479
16° 47.82 48.06 4791 417 47.86 47.85 47.68 47.83 47.95
20° 47.78 47.96 47.88 41.73 4769 4769 47.64 47.76 47.87
24° 47.75 47.92 47.81 47.7 47.65 47.58 47.58 4174 417.75
28° . 47.71 41.77 47.62 47.69 4751 4743 47.59 47.6 47.58
32° 47.58 47.61 475 47.56 413 4724 4747 47.37 4745
36° 4742 414 4724 41.36 41.01 47.05 47.19 41.11 4731
40° 4721 4696 , 4693 4715 . 46.66 . 4673 ., | 46.89 ... 4674 - 47.02
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Fig.3 Radiant temperature variation with the view zenith angles
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Table 4 Mixed radiant temperature of cone models and metallic board B C
Brfa 0° 30° 60° 90° 120° 150° 180° 210° 240°
R

-40° 45,14 452 4.1 4517 45.25 44.62 477 44.88 44.86
-36° 45.55 45.54 4522 45.56 4554 45.01 45.08 45.19 4522
-32° 45.88 45.81 45.57 45,78 45,76 45.42 45.42 45.46 45.63
-28° 46.18 46.08 '45.88 46.11 4597 45.72 45.78 45.76 45.92
-24° 46.36 46.26 46.16 46.3 46.15 46.03 46 4591 46.16
-20° 46.52 46.37 46.42 46.4 46.24 46.19 46.11 46.11 46.41
-16° 46.57 46.5 46.57 46.54 4634 46.36 4625 46.21 46.49
-12° 46.58 46.55 46.66 46.55 46.48 46.49 46.34 46.32 46.65
-8° 46.65 46.63 46.77 46.58 46.49 46.56 46.32 46.47 4671
-4° 46.59 46.65 46.8 46.57 46.46 46.61 46.26 46.53 46.82
0° 46.59 46.74 46.83 46.53 46.52 46.72 46.38 46.53 46.81
4° 46.61 46.73 46.8 46.52 46.6 46.74 46.33 46.57 46.81
8° 46.57 46.73 46.8 46.51 46.52 46.63 46.41 46.65 46.81
12° 46.6 46.73 46.81 46.48 46.54 46.63 46.32 46.56 46.81
16° 46.55 46.68 46.76 46.47 46.49 4658 46,33 46.61 46.76
20° 46.49 46.63 46.67 46.4 46.45 46.5 46.29 46.56 46.63
24° 46.47 46.48 46.54 46.29 46.32 46.34 46.22 46.45 46.44
28° 4641 46.28 46.32 46.1 46.02 46.18 46,07 46.21 4623
32° 46.3 46.09 46.13 45.99 45.81 45.96 45.84 45.99 45.98
36° 46.07 45.78 45.87 45.71 455 45.72 45.62 45.59 45.73
40° 45,74 45.35 455 45.35 45,07 4539 4523 452 45.41
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33 JERIBHRITTAES TR RIRIEIE AR

£ R BiRES 5 EE LR a0t

MRS &8 BARFE I AR MU EIE S, &
1152, €ERBRERTRBE, HiFatktEs
AT AR 5 AR st B v . seidh, A
BEBRAKXRFEBENEBRORTEE N
323.15K, HEMREMERN A ELINE 3, RN
MAULRZNHFHREEHNZE BT, X
289.15K. X FiX— ik, HREESHHE Planck
AR &M KRR RS I 178 &
B, RIA:

Li(0)=¢1(0)B(T) +(1- 1) Lony (13)

X8 L, WVFHRSEES, BEX&mEE. W
X (13) 74

ey 0)=[L1( 0) - L] / [BTD) -Lem] ~ (14)
R L OYF Lo, ATCANTLIIZER A E):
Ly( 6) = B[BT( 9)]~oBT,"*

Leny = B(BTny) = oB T"A

XE nA REEHKEERMLN, BEBEEFRN
RN, £ 7130 m WRPBEKEEN, RAITR
nA % 3.849. HR(14)HHRBET EBRASHIE
HERETTRERMN £, 0), PS5 FE 5. HRM
FRGERPBRRIA 40°MEH7 1 Lig s =
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Fig.5 Directionality of the emissivity for metallic board
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Table S Directionality of the temperature and

emissivity of metallic board
RERAMN. X
4 BT, £1( 9)
0 321.03 0.985581
4 321.03 0.985581
8 321.02 0.985224
12 320.98 0.983798
16 320.94 0.982373
20 320.86 0.979523
24 320.77 0.976320
28 320.64 0.971698
32 32045 0.964953
36 320.23 0.957156

40 319.93 0946549
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FEX BT R 2 2 KB MR AR .
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Table 6 The computed radiant temperature for the cone models and metallic board and its

comparison with observed data BESE. K
6 ai(9) €pror A £go  £olv) L, BT, BT 0
0 0.905480 0.981 0.013 0.994 78.932 319.722 319.780
4 0.905480 0.981 0.013 0.994 78.932 319.722 319.760
8 0.905480 0.981 0.013 0.994 78.923 319.713 319.750
12 0.905480 0.979 0.013 0.992 78.888 319.677 319.710
16 0.905474 0.978 0.013 0.991 78.853 319.640 ’ 319.660
20 0.902022 0.975 0.013 0.988 78.740 319.520 319.560
24 0.896339 0.972 6.012 0.984 78.590 319.362 319.420
28 0.889427 0.968 0.011 0.979 78.391 319.152 319.220
2 0.881504 0.962 0.010 0972 78.131 318.877 318.980
36 0.872571 0.955 0.009 0.963 77.837 318.564 318.680
40 0.862529 0.945 0.007 0.953 77.468 318.171 " 318310
320
319.5
o
\ .
| ;
IR 319 ——HEHE
S —8— LR
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Fig.6 The comparison between the computed results gnd the observed data
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The Indoor Simulation and Validation of Thermal Radiation Directionality Model
for Three Dimensional Surface with Heterogeneous Temperature

SuHong-bo'!, Wang Jin-di?, Li Xiao-wen? ZhangRen-hua', Tang Xin-zhai', Sun Xiao-min'
(1. Institute of Geographic Sciences and Natural Resources, Chinese Academy of Sciences, Beijing 100101 ;

2. Research Cenﬁe of Remote Sensing and Geography Information System, Beijing Normal University, Beijing 100875)

Abstract: Based on the experiment of Indoor simulation in the laboratory, this paper applied the thermal radiation

directionality model to verify its effectiveness on pixel scale. When the corresponding ground surface is primarily
composed of three dimensional structure and is of heterogeneous temperature in a pixel, the observing data and analysis

show that the directionality of radiant temperature of one pixel is due to the geometrical construction and the

temperature difference between the sub-components in the pixel. In the indoor simulation experiment of three

dimensional heterogeneous surface, it proved that the thermal radiation directionality model worked well in temperature

inverting on pixel scale.

Key words: thermal infrared remote sensing; emissivity; thermal radiation directionality model; pixel of heterogeneous

temperature



