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Fig. 1 The point spread function of atmospheric molecules
for nadir and 70° observations using
Monte Carlo simulation.
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Fig. 2 The point spread function of aerosols
for nadir and 70° observations using

Monte Carlo simulation.
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Fig.3 The illustrative diagram of the space composed by

the sensor object pixel and environmental pixel.
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Fig. 4 The geometry for analysis of the

environmental pixel.
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Fig. 5 The geometry for analysis of the object pixel.
@ sind' S 5-6
P @ + 0L, %d P 7.0, (28) - %S[ J LB @)
P A5 AR 7 R 0 6 T A MV BE R T sind’ T P dof
B ANV R K (Ldsecw +0r] "7
T, = e iow (29) x40
P S R +—jL£L%—ah+ﬂ
FFUAEER 5 ()W MBL T . % B H ARG TR 5 R " sind o)
A AL AR SR BN [_1_d il — S)TI"JD"‘T "‘d“'] (32)
L= 2P + 0L Sind'S 1 5T, s
A (%d Sec(9+,g)) B H PR TR BIEBAR T m e T, MR
(309 R AR5 3OS B O T B SRR

[P, £ R 5 (ORI T . F R i R E
N

L = ﬁp(% —d + 9)1.0

- sine’ S Tt 3D
I:—Z-d sec(ad — 0)]
T,.| = & ﬁ (31&)
%d see(e’ — B)sine

Ar, =1 (1 —e =  H ) (318

dL‘I
Pa = 1 — e snd (3](‘)
Az—'l - rl(]_ o e_dscc(:({;ﬂ)sin() (Sld)
T, = e o (31e)

1d sec(@ —O)sind

At =17 H (315

M H AR5 T S PR R — AT T
MR E RN

X N
L,, = Lycosfe "1™’ (33)
Steb, L, W AHE] 097 LB, B AR
B ITTX T 1 TR AR AL B 8 7 B A TR 5 o o A
BRI,
FAHE, £ LK@, COMG2DH, L, HE
PGB FI M RE A LA A 0 A LRR
B R R ZEBAE,
' L, = ‘%rf
He B, REMPDORRMARRE., mARHmE
A,

(34

L,=Ep (35)
Horf, o B R TR R, FR LT L
FMRRTE — KA B AT B BOR B LABR B R 7E
1 9 1) 4 SRR A 43 A 8RB0 (BRDF) A AR 58 9
PG e R BL T, AT AR 5789 AR 3R W ok



£

A R I £ Y R R R R R S A DR 25

P S EMAERT AT REARWIRE., XTA
RE (G F X AT LA A 15T » FE 0T 1RE 5 3C#r

FUI, RAIRI T SN E, 89K HEE R
FAEH SR RE T BRI 1E 0 Wi f 8t
HISRSEREE . AP HOR Oy ALK b 1 T — R G
Fowym i, FH KKK AT BEB K @23,
QOMGB2)H Es=1 B R, HEX=ZAAKF
B R,

KT BB KA ST 8k B b g, WA
(23), COMGOPHFEH T, p M T (BFEHH
THRED BT X B A X =AA X RS A
A T, p F1T' A R FIH T, pm 1 T’ 3k
VLGB TP M T, X RS A 5B BT R A

H b 2R , X B R AR SRR
Y cosg=0 A,
_@Es 1 plx &), ,
L= 4 ,rS (rsinﬂ)z[P 2 + 2 ] lef’-rlT ml
1 + sin’a; — cosa, T a,
3cosa, +P 2 E)T’"P“T"'
( 2sina;sina, — cos’a,cos(a, + @,) + cosa, ]
3cosa,
(36)
% cose<0 B,

_@E S plr_a—alp g
L=5G% inp?| 2 2 ]T””“I "
cos’a,[1 — cos(a, + @,) ] + (sina, + sina,)?

(37
3cosa,
X FHIRE T,
_ @B 0)1
Ly=2 ISdP( 4 2] :

[(T,pnT.,(1 + sin’d — 2sind)
+ T oo T (1 + sin?0 + 2sind) ] (38)
BT R FOE T %, IR T 0=70°E,
=1600 F,/K* « M K,S = (2d secd)?, 2d 4+ 5K
30,100,200 M1 500, 3FH 0.2 M 0. 4T
X R (23), (24) F1 (32) Y &5 37 B4 B (8 A A A 5K
(36, (37)F1 (38) Y fR AT R O 1L . ] 6 P PR 45
FRE, KK PR E R, EER R AT N
FE SRl LA S, BOIE A0 T i i — Bt A
B X it 2 3 (23) , (24) F1(32) AL 43 391 9 0 {RL 2
AJfTHY
1E G0 Al [ 7 ik , Vermote fiff i 3846 R0 7 i
LT 70°AL I B (g RRIL R TTHY LR . 5 il A B S
AR EE— 30 BN O 450 4K, KD FEE N
0. 2175, [iti b I BRI H A0 ISR 62 R BE

0. 23, BB H 2 64 HEEE A 250 K X 250 K, &

40
3o

20+

POk o S 4K FR U

S )

10 20 30 20
BL /K2« BOK » SLARMILE

Bl 6 EEBU BT LRI LB
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Deriving The Anisotropic Atmospheric Point-
spread Function of Off —nadir Remote Sensing

Hu Baoxin'?, Li Xiaowen"?, Zhu Chongguang', Alan H. Strahler®

(1. The Institute of Remote Sensing Appplications CAS , Brijing 100101)
(2. Center for Remote Sensing . Boston University , Boston . MA 02215)

Abstract One of the main difference between atmospheric effect on nadir and off —nadir observa-
tions is the adjacency effect. For nadir remote sensing,the adjacency effect is azimuthally isotropic, but in
off —nadir remote sensing,the effect is azimuthally dependent and the contribution of the background in the
direction of the observer is greater than others.

In this paper,we consider the space composed by the sensor,the target pixel,and environmental
pixel and use geometric relations to describe the single scattering of diffuse reflection from the environmen-
tal one toward the sensor,in order to get a first-order aproximation of the atmospheric PSF for off-nadir
observation. Our approximation is compared with Monte Carlo simulation results. Then we design a Wiener
filter to remove the adjacency effect on ASAS images. The correction results are evaluated by visual evalua-
tion of image quality and the analysis of spatial correlation between pixels in the criginal, corrected off-
nadir and nadir images.

Keywords Off-nadir remote sensing,Atmospheric Correction, Adjacent Pixel ,Point—spread function






