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Abstract In remote sensing observation, the target radiation information contains background radiation scattered
by the atmosphere entering the field of view of the sensor section, which is adjacency effect making the feature edge
blurred, contrast lower. In order to obtain accurate target information from remote sensing image, adjacency effect
correction is necessary. Using MODIS aerosol products and importing a new adjacency effect correction coefficient
to correct adjacency effect of GF-1 satellite multi- spectral remote sensing images, which are based on the
atmospheric radiation transfer model. The results show that after correction, the contrast and the definition of
remote sensing image are increased obviously, meanwhile feature information is more abundant.

Key words remote sensing; atmospheric optics; adjacency effect; MODIS aerosol products; correction coefficient

OCIS codes 280.1100; 010.0280; 010.1285; 010.5620

1 51 5

AT 0 2 0 R0 B T A R ) A 0 8 Pl R LR R S M D S 5
SR . TR B 5 RS S 28 I A SRR R B U T L A0S AR B S U I, M
{4 S Y PR 2K O T A A AT A0S I R o R R A R R
B OB SR L Kaufman®™ (T 57 55 52 2 W) « 15 1 38 23 ] 43 9 3¢ B 25, 0302 207 O 5% 1 3% L % F
O TLRE IR A1 3 0N S T 220 5 ) < S AR SIE 1R 7T B T DL A b 2% 18 R B A
R B KK (PST) O 28 L, 3625 1 T R A 38 AR 0 48 R F B R A0 2 R MK R T 30 100 32 3K 28 ol I 722 7 — Bl MITR
V(406 52 117 32 X5 4032 287 #E4T 22 8 Sanders 28R 58 3 W) + 1270 R FE /N , 58 SURR 5T 5 Ho 91 B 5

I R T 408 20007 4 T 7 25 O IF 5 3 5549 9 3 250 1) 4 T4 B A SR80 1 77 vk 1 2) 3 T PSF 19 I {206 52

7 B H#: 2015-07-06; W 2 1& 205 H #3: 2015-09-22

E&TH: b ERE B RHE A8 S5 H (KGFZD-125-13-006)

EEB N 2%(1993—), B, WL A, RN FE IR EF A I A5 . E-mail : hlmtxxx@163.com

SRR 2 U T (1956—), 2% W5 5, W AR RO, 50 A 35 38 Jk RGeS ARG I 38 S A 40 T Ak 3R B R 46 O T A F Y

E-mail : yiwn@aiofm.ac.cn

0228003-1



DI S R
777k o BT PSF (7 R A7 A8 i 0 OB TSR BARAE B BEALER 28 BOR THIR R R SF SR EE T HL Y U O~
JE 2R R R L B A 2 OIS ™ N, DRSS SR S R W O AR M 3R S R R R T R eR R T L B
X T i o3 e ARG R 5, BT PSF EAT IR YR AR B i A7 7 BE 7))
S SCRR I R A% S AR, )T MODIS S8 I 7™ il I 51K B AL T 2 K00 1 7 — 5 TL A 22 0l i a8 JaK
AR IEAT AR AN IE o B R R, BEIE S5 AR T ) 1 2 6] [ AH SC s /b, PR B BT I 4 v

2 R RN AR IE R
2.1 ETEFEARERE—HREE
T 5T B AR AT AR SR IE R R (DN A6 D A i A ) 8 5 3
L=N, Xk+b , (1)

Uk E AR AR b g 5 An U
A fiE AL P4 5 JEE P 00 DRSO A A 9 L 25 B RS DR I, S T 1Y 55 908 Ak 2880 1 114 Ml T £ 5 S 53 R
TR 35 O - 3H A [P 4
r®.)p E,©0)

L=l , +—e) 2

path + ’lT(l _p]S) 2 ( )

— L - meh (3)
Pr=0)E :

— +(L-L,,)S
v

ST L SRR 70 05K CHE I 7 1 L 6 S8 056, 5,00) 4 830 S PR L E S 5K BRI B
HHT R
pM = Zzp,(xVy)P(x’y70») > (4)

K Pla,y, 0.7 DL VE— A HUE R, $3A 5 HARMR TR B0 r 19 5506 HARME IC I DTk 3
THER AT AT % A E R B, 5 31 2 B 408 3 28007 1) i T L S5 s S
p.=pi+q(p,—py) - (5)
LB I AKONE SR RIS T A Y TR R 0 3 AN P S e R K o AR E T 1 — R B S
SRl Sl a (o R B VR 1 o Qe
F B R AR S IR A S22 BRI B JE AR 68 FMF B T R S S5 R (R, 8 IR 0.15)
T Y 3 AR [F] (9 p 2R A7 9] 4%
D, =pl[l —(py— 0.15)5] . (6)
2.2 BiEuu#
R AR I ORI R TP R AR 22 2 RN b 2R T 2 AR A K PR R R E.(0) R AR R Ly KRR
BRI R S KA AT 7 1) 1 BB SR T(6,) . X LS HU0T LU 65 U5 AR A H2 41k R 253150,
AT I SR X RIS T 0N A TE B ) e KA 2 B8, TAE — M RS E A [R) b SO BOG 2 TR E (AOT) /&
AN —FERY SR TE I G AR R — R RO RSB A G M . R MODIS S 7™ il v LA
A3 B B AG T 18] 43 HF 3808 1 ke 1Y 25 My 00 SO 27 )R BE 43 A1, AR 45 MODIS A0 e B8l X 52 AR B T it 17 L&
THEAS 3 4 DX A0A RO 27 R B R IE 4 L SR fan A\ 3] 6S i A% e B B T 53 A0 G
LT T A e 5 R 1 08 3T 00N A T B 1 ) O B T B S B I 2R N AR A 80N R B, I DI T TR A
Pk AT ek
TIE A S S S Rt 5 | AR PR

pmzzpzwi > (7)
w=—W, (8)
W

0228003-2



DI S R

W= [ Awespioriir= | @riespirir ®)

i A R AR TT I MR EXnK—lO B2 pE B e E*T 10 M5 70 1Y 10 FL 1 &8 30 2800 1Y 52 0 o A(R) M B
2 B AME T r B r+dr 0 PR DTN AR 76 TR — AN IE T KB, AR)=(2r)

THR QR AT A4 W A IE BN T8 G 5 LA A AR 2 L TE i DA 6S i th SO PR AR )L OF HIB S H A
B2 A AN RE WA SRS B A B AR IR ER A OC R o T 6S fir i SCF Y background  radiance Al
pixel radiance ) B8 EDUL S A8 AR 5T 5 HAREE HT 2 1 o Kaufman®™ i) F 5% 25 5 3R W - A% B4 25 ] 43 HE R ey
LI RGN B R R BT DL I — & IR I R IE R F cexp(-m/2)  1/2m Fl sin(w/2m), (m A AHHL 43
PER) o BB AL BERIGNN , m AR , R0 TE D (8 (B A B 2 3, B MR 5L 1 43 B S3S FIAS GE R B0 26
LM m>0 I B IE AT A (B0 A G B, T DUAMES o T 20 B R4 v ) QI8 RN A T AR B0 LAY 1R 25 . I

R = TE PR A ) = A0 AR A I R KL

L L
¢=7" back +eXp(—3) g, = ﬁ,%:LM +sing - (10)

pxl

2.3 BIERFERMERIUE
FH F R = B &8 3 200 A% TF 22 8045 IR TE] — DX 2 m 43 BE R4 0 AR R 8 m 4> BER O AR AT R
1E 3 o A S 3 A R bR A 3R 5 i S0 A sz S ke 5 A8 1E R T A o
F 1 B IE T M 56

Table 1 Accuracy verification of correction factor

Wave band Ground Lo Mo “ Relatively 0 Relatively " Relatively
measurement o error/% error/% ) error/%
Band1 0.3756 0.3248 0.3411 10.11 0.3351 12.09 0.3557 5.3
Band2 0.4105 0.3624 0.3981 3.11 0.3874 5.96 0.4358 6.16
Band3 0.4156 0.3974 0.4414 6.21 0.4287 3.15 0.4688 12.8
Band4 0.4037 0.3647 0.3877 4.13 0.3746 7.77 0.3856 4.48
Panchromatic 0.4073 0.3675 0.3921 3.87 0.3775 7.32 0.4278 5.03
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Fig.1 GF-1PMS2 camera spectrum response function Fig.2 Scatter plot of MODIS AOT data
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Table 2 6s model input parameters

solar zenith /(°) 51.4369
solar azimuth /(°) 166.728
Geometry parameter satellite zenith /(°) 7.3324
satellite azimuth /(°) 285.243
observation date 2014.12.23
atmosphere model midlatitude winter
Atmospheric parameter
aerosol model mainland
altitude/km 2.146
observer height/km 644.5

band1: 450~520
band2: 520~590
band3: 630~690
band4: 770~890

band range /nm

Sensor parameter

gain offset
band1 0.2419 0
calibration coefficient band2 0.2047 0
band3 0.2009 0
band4 0.2058 0
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Fig.3 Surface fitting results of MODIS AOT data
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Fig.4 GF-1 multi-spectral color synthesis of Lijiang area in December 23, 2014(urban). (a) Before correction; (b) after correction
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Fig.5 GF-1 multi-spectral color synthesis of Lijiang area in December 23, 2014(mountain). (a) Before correction; (b) after correction
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Fig.6 Information entropy results of remote sensing image before and after correction
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Fig.7 Contrast results of remote sensing image before and after correction
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Fig.8 Definition results of remote sensing image before and after correction
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