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Fig. 1. The value of Lpackground/ Ltarget for different combin-

ations of target reflectance and background reflectance.
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Table 1.  Atmospheric parameters and observed

geometric conditions.

GBS [ 2020-03-20 11:28:33
KBARTIA /(°) 37.8709
KBAFTOifh/(°) 152.372
I R TRLA /(°) 12.503
S5 (50 51/ (°) 97.6684

SR PN RN
SRR (550 nm) 0.4018
KA ThE 2
22 0.4—0.9 pm
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Fig. 2. Flowchart of the adaptive-AC.
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Fig. 3. Relative spectral radiance response (RSRR) for GF-
2 VNIR bands.
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Fig. 4. GF-2 panchromatic band image: (a) Apparent re-
flectance image; (b) atmospheric correction result based on
adaptive-AC (denoted as “adaptive-AC real surface reflect-
ance image” ); (c) atmospheric correction result based on
the atmospheric algorithm in 6S model (denoted as “6S-AC
real surface reflectance image”); (d) atmospheric correction
result based on the atmospheric algorithm in MODTRAN
model (denoted as “MODTRAN-AC real surface reflect-

ance image”).
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B LB WA RIS BT >R 1 40 0 23800 1) 5%
M), PR AR T3S A% v ) LS K.

Xt EE R 4(c) FE 4(a), o] LI Wb A H 5T
6S AR Hf )RR TE B IE S Y TR AR
RO R MG — . AR 2 iy
P AT, 6S-AC Hb 3 TT I 238 AR A SR S
REMR, WM T 0.3203 1, X OB T
0.1338 17, M4 T 0.0806 175, 3 3 A EHE %=
] 6S-AC Hii 3R LIS 2R R 3 WL S S 5 S
HHORE I 2T 68 T DXl P~ 1 sz ik 24 T 45 3 T 51
W R HA A RRRZE. X FRERERN
6S A ) R IE A IR T R
JEERE SO E IR HAMEOT 51 S5 on i s
(i) B2 2 8 T A58 7 RSl T VA 5 i AR RO
S35 SARTC IR R 22 (X LRI A5, LA
T 6S B P KRR IER IR RE— e R R
K2 (8] 3 TR B AR HP AR R0, HRETE
—E R AR TR IR B, S R AR AN
I 2 B ) A

X EEE 4(d) A 4(a), ATRATE Wit A 3T
MODTRAN 8 i ) RS I E R 5 ) TR
AR B R M R E G S TIRZ.
% 2 R AT 1, MODTRAN-AC i3 EL52
S 3R PG 5 R S S 3R UG TR W BE 5 1 0.7974
i, XTI EEER R T 0.1926 4%, WifEEE 5 T 0.1668
5. 3¢ 3 PAYEHE R MODTRAN-AC Hb 3 HAL
I R UG v A% T S I X2 S S R 38 KT
FEW S 5 2 RGP oA N DX A 24 B % i HL SR
FEX I LIRS S5 M ) v %) 7 359 B 3 3 e i vy
T Ml AT SIS S S A SRR X 2 T 3R S S
W) T35 S S 330 7 v b T S S S % aX
ZIE M MODTRAN A5 78 i (1) KA 1IE 3775
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SRS 23 58 FAR T U A8 25 (B X 4 I A500E F4) 5E
FIFH MODTRAN £ #1 b i) RAA IE A IE W
RG2S (8] 43 3 T AL REAR S R 2 T Ay e A
1E A ]
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AE A

5 & @
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Adjacency effect correction of optical satellite image
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Abstract

The adjacency effect, the contribution of the neighboring pixels to the radiance of the line of sight pixel, is
caused by the Rayleigh scattering of atmospheric molecules and Mie scattering of aerosol particles. The
adjacency effect will cause the reflectance of each pixel in the apparent reflectance satellite image to be between
the real reflectance and the average background reflectance, reducing the accuracy of the surface reflectance
inversion. Therefore, it is very important to remove the adjacency effect to improve the accuracy of retrieving
the surface reflectance from satellite images. The most critical issue of the adjacency effect is to accurately
calculate the weight of the contribution of each background pixel to the adjacency effect. The weight value of
the contribution of each background pixel to the adjacency effect mainly depends on the spatial distance
between the target pixel and the background pixel, the difference in reflectance between the target pixel and the
background pixel, and the optical thickness of atmospheric molecules and the optical thickness of aerosol. At
present, the commonly used weight function for calculating the weight value considers only the influence of
optical thickness and spatial distance on the weight value. These weight functions are applied to a relatively
uniform surface. However, when these weight functions are applied to an inhomogeneous surface, they will
greatly reduce the accuracy of the adjacency effect correction. The combination of ground features in satellite
images with the sub-meter spatial resolution is complex, so the influence of the difference in reflectance between
the target pixel and the background pixel on the adjacency effect must be considered. The adaptive atmospheric
correction algorithm proposed in this paper can adjust the weight value of the contribution of background pixels
to the adjacency effect according to the spatial distance between the target pixel and the background pixel, the
difference in reflectance between the target pixel and the background pixel, and the difference between the
atmospheric molecules’ optical thickness and aerosol optical thickness. The adaptive atmospheric correction
algorithm is used to correct the adjacency effect on GF-2 panchromatic satellite images. The results show that
the adaptive atmospheric correction algorithm can effectively remove the adjacency effect in sub-meter spatial

resolution optical satellite images, improve both the accuracy of quantitative study and the satellite image

quality.

Keywords: adjacency effect, sub-meter satellite image, adaptive atmospheric correction, quantitative remote
sensing
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