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1 39. 240984°N 100.059276°E 3056.91 m
Fig.1 The pushbroom scanning image obtained by 1st linear detector arrays
39.240984°N 100.059276°E ELE 3056.91 m

2 39. 240984°N 100.059276°E 3056.91 m

Figure2. The pushbroom scanning image obtained by 4th linear detector arrays
39.240984°N 100.059276°E ELE 3056.91 m

3
Fig.3 Theframeimagng data the same area with Fig. 1 and Fig.2
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Fig.4 The structure diagram of WiDAS
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Fig.5 The picture of WiDAS
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Fig. 6 Validation of the absolute Radiometric Calibration

coefficient for thermal imagers
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Table 2 Airborne missions and the flight regions

I X B3 o S AR A B

BRI TKATHS (A AT X Py P e pra—

1 5H30H 1.3 WX 1 I V3 sl — oy R AT X FRIX KL 13 km x22 km
2 5H31H 4.6 X 2 MG E—k I CATIX R X KL 9 km x28 km
3 6 A1 H 3 WX 3 TR — R — L2 T AT TERXAKL 15 km x29 km
4 6H29H 123 X 4 KEF O RATIX PRk L 13 km x 12 km
5 7THTH 3.6.7 WX 5 VK RATIX FEX KL 18 km x 12 km
6 7HI11H 123 X 6 2 RATIX FEX KT 10 km x 10 km

M7 JR Ak RATIX FEX KL 8 km x 12 km
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Table 3 Observation data of blackbody calibration in laboratory
PRI (K) 273.16 278.16 283.16 288.16 293.16 298.16 303.16 308. 16 313.16
MIR W3 2 35 257.93 272.25 283.15 292.34 300. 20 307.46 314.38 320.95 327.37
TIR LI 52 it 267.91 275.43 281.70 288.19 294.70 301.21 307.43 313.82 320.06
BEARIR B (K) 318.16 323.16 328.16 333.16 338.16 343.16 348.16 353.16 358.16
MIR 0 5 333.70 339.84 346.04 352.23 358.35 364.43 370.54 376.52 382.51
TIR WL 52 i 326.23 332.52 338.66 344.95 351.17 357.56 363. 80 370.05 376. 14
%4 WiDAS I5MENEIR R J5i ok 2 U TRV O OV 156 3 T X PR
Table 4 Absolute radiometric calibration coefficient 4.2.3 JUATRAELERA
for infrared cameras of WiDAS & 7 ?/ﬁ}'clj )1 WiDAS % %5 6 /l\(ﬂz B I\ET] 7 TE e
By By B, 5B, J& WIiDAS 1B ZU8dia = s i idl . 42 1
MIR #H#L 2.87597e +02 -0.58336 0. 00202 RIS T T E 046N DX CCD 650
TIR #H#L 86. 19557 0. 62729 2.54228e - 04

AR AL WIiDAS [EHZR B R B B AR AR . LI N
VIR 2 AU B SRR S B WiDAS [ 52
FIREBCHE. [0 WiDAS {852 % ik I 19 47 B
IR 220 LAS A R BRSO BT 224k, BT LA E 3l
DCRC b2 BRI RS O o S PRAEDE L R, 58
SRR T ARAE PSR WIiDAS B8 HA7 60% L &
FRE AL, SEHEAT AR AR R Z (R DL S, A ISR Rz
(A1 F) JLAT 2 SR A R E— 20 B i BC TR 6 25 PR AR
o Gl iXsbhb B, FA RSB WiDAS 525 KK
¥4 A S VE BE, 1R DT BE AR AR, wl i i A T4 46 2
1Eo BCHENS ) WiDAS [EHR BB 2 B bR 2, 28

nm 750 nm 1 550 nm [ @G B EE; QX N
TIR ,CCD 550 nm 1 MIR {9 G B E5; QX
@K 4350k MIR F1 TIR EIZ

K 8 22— WiDAS %i#i 5 SPOT VLT f4s SRIK
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Table 5 The distribution of ground simultaneous experiment sites

5 H AT R o AT AR (°) HhF A
1 530 H 3K 5 100. 32100 38.7677 birtid
2 5130 H 1 X5% 100. 11186 39.3272 IR KA
3 5H30H 3X 9 100. 4104 38. 8571 Tk (ER
4 5H30H 30X 9% 100. 3469 38.7669 FHK(HEFET)
5 7HTH 30X 5% 100. 3224 38.7688 e
6 THTH 3X 94 100. 4104 38.8571 Tk (R
7 7H7H 31X 94 100. 3469 38.7669 FRGEFET)

T WA THpsUm 4G T 45 Ik 2

R6 EAREIERIE

Table 6 Validation of the absolute radiometric calibration coefficient

i o T [ 4 ) FEFRAT PR FEARATS [ A REFRJE - R
S (C) SR (°C) SER (°C) BRI (C) REEZE(C)

1 47.6000 49.2168 47.8221 1.6168 0.2221

2 53.8278 55.9780 53.9563 2.1502 0.1285

3 26.8000 27.6712 26.5731 0.8712 0.2269

4 30. 6000 30.8749 30.0592 0.2749 0.5408

5 45.8634 52.0468 49.8605 6.1833 3.9971

6 29.3150 30. 6809 29.8936 1.3659 0.5786

7 26.5333 27.2831 26. 1607 0.7498 0.3726
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Fig.9 Radiant directionality of several typical ground objects extracted from WiDAS data
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Design and Implementation of Airborne Wide-angle Infrared
Dual-mode Line/area Array Scanner in Heihe Experiment
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(1. State Key Laboratory of Remote Sensing Science, Institute of Remote Sensing
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Abstract: Wide-angle infrared Dual-mode line/area Array Scanner ( WiDAS) is an airborne remote sensing

instrument designed to acquire multi-angle infrared remote sensing data, which is one of the essential observation in

the simultaneous remote sensing and ground-based experiment in the Heihe river basin. After a brief introduction of

the research background and hardware structure, the processing algorithms and product system for WiDAS thermal

data are subsequently proposed according to the characteristics of WiDAS imaging system. In the end, the radiant

directionality of six typical ground objects is extracted from calibrated and georectified WiDAS data, which indicates
WiDAS as a good data source for study of land surface radiant directionality in MIR and TIR band.

Key words: Multi-angle remote sensing; Radiant directionality; Radiometric calibration; Geometric calibra-

tion.





