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Abstract: Earth science research and application requirements have often been driven by currently
available remote sensing technology. Worldview -1 is the highest -resolution commercial remote sensing
satellite now operating, offering panchromatic imagery with 0.5 m resolution at nadir. An image
simulation method for Worldview -1 panchromatic band was mentioned. Firstly, the visible and near
infrared images obtained by low -level flight were accepted as data resources. After atmospheric
correction or empirical linear method the reflectivity of ground could be deduced. Then through four steps
simulation: radiative transfer, spectral band synthesis, spatial resolution simulation, modulation transfer
function simulation, the panchromatic image of Worldview -1 could be evaluated. Experimentation was
carried out to test the method using an airship as platform. Though similarity and texture analysis
between simulated image and real Worldview-1 image, the result showed the method that simulated the
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interactions between parameters of objects, atmosphere and the characteristic of sensor enables one to

effectively reproduce the panchromatic image of Worldview-1.
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Fig.1 IHlustration of spectral band synthesis

1.3 FESWERHE
23 (0] 43 WE R A0 L S B H A0 00 I 55 B 07
S B RS B 43 08 30 5 7 L A T8 ) b T
Prfe—3
23 0] 2 HE R BLS U T LR R

g0y)= 1 2 FOY)H(Es) (6)

X g(x,y) R as )2 e R 05 R B F(x,y) N R
GRS H(r, s) I B R EL ;M A AU
1.4 MTF{FE
PR AL 28 BB MTF B G2 h R R 4
IARHERE LA IT M HR bR . MTF 238 B8 1 — A &
B PR RETE bR, 1B B RS MTF B8 0B B35 T
2 B AG 45 SR ARG T
X T — etk RG2S
W

<3 b AR T RUATR

g(x,y)=f(x,y)*h(x.y) (7)
A g (x,y) M i EE f(xy) MR R R s h(x,y)
Ry A% IR K ) 7 bR ; < * FROR BRI B

X F A WU BB B, AT LR AR AR e

RARIGE 5T

G(u,v)=F(u,v)*M(u,v) (8)
2 G () Hi G B 8 B AR 3 F (,v) A
0y PTG B0 8 L I8 46 5 M (e, v) Sy 180 180 45 36k bR KR

2 Worldview-1 & B 2245 4F

Worldview-1 & 2007 4F 9 H 18 H %k 5 19 & k5

BERDE T RS X, B A HR R 0.5m,
FEA B 75 2 B A% R 1 4R SRR e S 8. i
N PRELHT MTF
2.1 EEHHEH

P R TOUH 19 0 1% A S 5 B B 40 i TR AR Y
DN 1B FR 9 4% 5% 5E AR , Worldview [8114 A7 2553 5E b
A fg5 Hofh A% s MR LB . 3% 1 ok Worldview -1
P18 245 % 5 b 7R B

% 1 Worldview-1 EXt EHR R E
Tab.1 Worldview-1 absolution radiometric

calibration factors

TDI Level Absolute calibration factor
8 0.3390510
16 0.167 8470
32 0.082 662 6
2.2 SN 7 oR £

& 2 & Worldview-1 [ 561 i 1 pF

o) A

0.8
Q
£0.7F -
=}
20.6
2
20'5
5 0.4
=
&O.S
0.2
0.1
0_- i i i i
350 450 550 650 750 850 950
Wavelength/nm

[#] 2 Worldview-1 i B i 7 26 %1

Fig.2 Worldview-1 spectral response
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Worldview image  Simulated image

Angular secondmonment: 0.271 0.270
Entropy: 1.869 1.926

Inertia quadrature: 1.458 2.078
Inverse difference moment: 0.681 0.656

Similarity 0.884
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