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Abstract: Satellite remote sensing is an important means to study the infrared radiation characteristics of
the earth’s atmosphere background. Due to the influence of atmosphere and the limitation of sensor
observation conditions, it is impossible to obtain multi—meteorological and multi—detection radiation data.
Aiming at this problem, the spectral radiation characteristics of vegetation, water and rock were analyzed
based on JHU spectral database. Based on the spectral response of sensors, a model of surface radiation
band transformation model based on spectral correlation was established for 3 -5 pwm. The error was
calculated by the stepwise regression method, and the model error was less than 10%. Using MODIS,
AIRS and other multi—source remote sensing products, and according to the surface—atmosphere —sensor
radiation transfer model, the mid—infrared image of the earth background radiation was simulated. It can

simulate the mid —infrared image of the earth background radiation with different temporal and spatial
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resolution and detection conditions. The results show that the simulation of mid —infrared image with

multi—source remote sensing data can achieve large—scale and fine texture image simulation which can be

used in remote sensing research.

Key words: infrared radiation; image simulation;
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Tab.1 Band parameter table

MODIS band Calculation band
Band Wavelength Band Wavelength
number range/pm number range/pm
MODIS 3.660-3.840 Simu_band1 3-3.600
_band20 ’ ’ - ’
MODIS .
3.929-3.989 Simu_band2 3.840-3.929
_band22
MODIS 4.020-4.080 Simu_band3 3.989-4.020
_band23
Simu_band4 4.080-5
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Tab.2 Correlation analysis results

Band MODIS MODIS MODIS Simu  Simu  Simu  Simu
number _band20 _band22 _band23 _bandl _band2 _band3 _band4

MODIS
1 0.98 0.98 0.90 0.99 0.98 0.92
_band20
MODIS
0.98 1 0.993  0.87 0.99 0.99 0.94
_band22
MODIS 0.98 0.99 1 0.86 0.99 0.99 0.96
_band23 ’ ' ’ ’ '
Simu_
0.90 0.87 0.86 1 0.89 0.87 0.76
bandl
Simu_
0.99 0.99 0.99 0.89 1 0.99 0.93
band2
Simu_
: 0.98 0.99 0.99 0.87 0.99 1 0.95
band3
Simu_
0.923  0.942 0.961 0.76 0.93 0.95 1
band4

P 3 S B3l IR e B 1) 38 3R 55 0 LI BE A A3 R
R A AL

LOF (a) .
gl = MODIS_band20 i,
2z * MODIS_band22 P
Z 08f 4 MODIS band23, 3
7 « 4d
E 07 =
g H
i L]
Z 06t
_: ]
= 0.5} .
04F
0.3

04 05 06 07 08 09 1.0

Simu_band] emissivity

LOF (p) « MODIS band20 7
0ol * MODIS band22 j"
z *MODIS_band23,,. : .
2z 08p L
= .
g 0.7 i
o 5
“ 0.} :
=) i
S 05t '.
-~
04t
0.3 . . . L . L L
0.3 04 05 06 07 08 09 1.0
Simu_band2 emissivity
LOF (e) - ’
« MODIS band20 .
0.9 *MODIS band22 o
£ “MODIS band23
Z osf *i'?
@ - [}
=
g 0.7
w0
g 0.6F 5
LH
S 05t
-~
04F L .
i

3 . L . L . L L
0.3 04 05 06 07 0.8 09 1.0

Simu_band3 emissivity

11040044



ok TR

% 11 48 www.irla.cn %47 %
. . "
1.0F (d) 4 @ﬁ?o %‘:_{3 j‘j%ﬂ%gn
. n?'
0.9t ¥ O N R
F=y « MODIS band20 2z R IBEEERTESR
z 08f * MODIS_band22 & %, . .
2 7L *MODIS band23 %, Tab.3 Band conversion equation
1721
= 06 4 Band number R’
g ost "
2 Y=1.909X a0+ 0.604 X o> —
0.4] Simu_band] MODIS a0 MODIS b2 0.908
i 1.761X yvopis banzs +25.367
o3l . L
03 04 05 06 07 08 09 1.0 ) Y=0.487X ypopis s+
Simu_band4 emissivity Simu_band2 0.522 X oo vas —0.934 0.999
3 I B A OGRS 1A Simu_band3 Y=_0~0(7)]%X220L;s,bamzn+0-7fg i;lvgms,bamzz*' 1
Fig.3 Scatter plot of band correlation analysis " MODIS bany T
Y=-1.189X a0t
Simu_band4 MODIS a0 0.961

Pl 45 A% Simu_band1 5 MODIS_band20,
MODIS_band22 MODIS_band23 1) 5 £ %% 43 5
74 0.909,0.878,0.860, HH1 5 band20 AHSEHR BERL .
Simu_band2 5 MODIS_band20MODIS_band22
MODIS_band23 (¥ A 3¢ & £ 43 71 0.996,0.997
0.994., A 5 F2 BE #F 4 7% . Simu_band3 5 MODIS_
band20 ,.MODIS_band22 ,MODIS_band23 AJAH% %
B4y 9 0.988.0.999.0.996, HH & FEE B,
Simu_band4 5 MODIS_band20 MODIS_band22 .
MODIS_band23 4 #H 3¢ & %53 5 i 0.923,0.942
0961, FHXCFEREERSE, Ik, FTLIFMODIS_band20
MODIS_band22 MODIS_band23 k1 [F#45) Simu_
bandl Simu_band2Simu_band3Simu_band4,

1.2.4 KRB BRAEA

MFE 2 FIE 3 B Hr s SR aT LUA H, MODIS %
B 505 B BRER AR G, PR AR R ek [T 09 i A
B B AR TR AR

y=ax, +bx,+cx,+d 9)
K.y AR BB R x, x, xS0 IR
MODIS_band20 . MODIS_band22 , MODIS_band23
MRS, a b c.d G FREL
R A mHH LA 50 RHERCR TR A .

ssres

R'= (10)
SS[O[

Se= X (p=p) (11)

5= 2 (p=p) (12)

Aorh s, KBRS Ry s, J B2 05 M5 ph R
SERAGE 5 p oy & 5 R IME  R2 MREIT 1, 81U (4 280 5

1.945X oo rans+23 . 760

1.2.5 & EZ5H

Ve OGS PR Z AN 20 Fi ot 4 56 1% B4R X
BUFRA R HEA T IR, o 45 A& ) 6 b KAk
280 AR TR A 5 R R 2 A S5 RN
FAPUR,

RAREDWERE

Tab.4 Error analysis result

Band number Average error Maximum error

Simu_bandl 3.06% 9.60%
Simu_band2 0.28% 1.72%
Simu_band3 0.10% 0.33%
Simu_band4 1.42% 4.76%
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