B0 HoM T E AR B R Vol. 10, No.9
2005 49 A Journal of Image and Graphics Sep. , 2005

— RN IERGHERIER R
¥ oM KRE  FEH

(RRNKEMNLBRESIRERERERE, R 430079)

# E BEBEMENFERAMMEETRANMEBERTERNOBYRENTL. ATXHMELSIEM
1ol R R PR A R R — B B R R M 4 0 B R, B T R E (BB R B R A KK B, T
HRRBEMANIR, CREFERTAN —HETRRABREANKHARARZEZALEXRZNZEK
EXE BELFMERERNE - BHEBATREXENATARBENEENES RN ERANHTE,
HTHERERERMPEARESME, BRET—FS#mN CREESE MEF#TAEMEHBERTEITUAER
FHRERSE. MA=BBXE TM B4 DEM S5 BT L RIEW , B8 T B ERETRE BHEENS
REFHRN CREBEURAZRERARRNRR, HRT C RERR,

X§EW DEM HBKIE IEERESK

hEZES#S: TP751.1 P236 XkHRIRAG: A X EHEB . 1006-8961(2005)09-1124-05

An Improved Topographic Correction Approach for Satellite Image

HUANG Wei, ZHANG Liang-pei, LI Ping-xiang
( National Laboratory for Information Engineering of Surveying, Mapping and Remote Sensing, Wuhan 430079 )

Abstract The topographic correction refers to the compensation of the different solar illuminations due to the irregular
shape of the terrain. This effect causes a high variation in the reflectance response for similar vegetation types. Therefore in
remote sensing applications, precise topographic correction not only can improve the classification accuracy, but also is a
prerequisite in any multitemporal approach. The C correction method based on the empirical linear correlation between
observed radiance L and sun incident angle cosa is one of the most common correction methods. However, the C correction
method requires building linear regression equation between radiance L and sun incident angle cosa in each band. It is a
complex and arduous progress for multispectral image data. In this paper, an improved method was proposed without linear
regression, based on the C correction method. It can yield very good results. The experiments using a Landsat TM image
and DEM in Three Gorges proved that the results of the improved method are better than the cosine correction method and
the C correction method.

Keywords DEM, topographic correction, satellite remote-sensing imagery

wigm

1 3]

il

FETB B P R K P R E+ A EE BN
HEBERERAA LR R 2 XK R, i B &2 %
BRLAMRR . EHILER, FRARBT AR
RO ST, A2 HL 0 0 /) 0 T 0 39 B 33 v X R AR

AR R, ok 58 5 BB B A0 A5 AR BT BN R
BEZFMWBERGE M, AEHENFILX, i T
BRRERRK LY ERERHARNGREEE, X
AL BRI KRB, LSRR RK
HERRENEE" . BN REEZERET
KEASARRZEE KREABERER R LA

BLWE: BFHAB¥EESTE (40471088) ; H HX EH QLR AL BRI “973” B H (2003CB415205)

7% B 39 :2004-07-12;; 2 & B #9 :2005-03-14

E—EEBM HRO980 ~ ), &, 2002 FERRBA¥FHBMESERRELEM0 ANRAKREREMBSER L L HLTRA,
FERRTHFEAE KRR FEAE FLLE, E-mail:1yx800925@ 163. com



gom

H M -MUANIEZRMEKERE 1125

e AR TP 8 0 1 £ 3R fX) DN {B £ IE B /K P o 18 3
## DN fH,
CRIEERZRIEF—FEARRENKIES
%, ER-MREMAN LY, HEABERE
AR —E R ER, FRR R E XL A S
AREENE R—RES, B E AN A RZERN
B R DN HR KRR 5T K LB 5K
FXRHEL LRI BRHITRIE, CRIEBBRE
WEMZ BB REMKAASARKEZRHRXER,
i T & BE BE AR R B B IE ( RIS/ bl T3 B AR A 7™
ERFEMBYRBEREMZS), XT#%RH TA
S KA T 5 RS R IE L B O 00 , R i 7 36 2 B
AIBRHARRIE %, BR, BT CRIEZ2EE
TRAGIRE L [ AT B IET &, Bt
RS I AR EEX THE PSR HE
FAEERRH M, FIW, by TR XA 2% £ A 80
AR-NEEKERE, BN E - HBENHESA
AT R, MHETERBERE T2 ERK, B
B, AR SCHR T — R i AR R I S X SR R A
HATREME R ERL T RAER T T PR IE

2 HHtHMRERIERE

CHREMBMEASEREY M FERRRY
B9 18 % DN {H 00X R 9 K FA Bt A A 7% 18 40
ELrER R BEREOLT, HRHASANF R
TEo, R R RZ KR, W2 = 89 DN 5]
ZRF M ERNEL A R, KhREL
R, BT RSB A R A 4B R RO T AT I &
B R DN EAIKFIA A o MARTKEN 2

L, = a+b x cosa (1)
Hor Ly A E R S B ATE o b AUEHL
T R H R B, cosa 3 RBLK FH A ST M B R IR MH,
HARAAN

cosa = cosflcosf + sinfsinBeos(A - )

HAr, 0 BB I0HT e F W 95 M1, A = K5
A0 BARICHTHEF H SR o P, 0 Fl o FTE
if DEM ¥t B/ .

Xt F oK H I, 5 AR LR R L A% i i K P
AB AR KRR A, I DN EM K HAS MR
ER NP

L, =a+bxcospB (2)
oo, Ly K F # T  B 58 SHE, cosB D8 KPR

BUAMREE.
ST ARk A T % 7 P L B B K F o TR R 9
HZ& L,
Ly _a+bxcosB
z;_a+bxcosa (3)

EHBEBITLUT CRIETRE:

L =1 cosf +¢ 4
H TX(COS(X+C) ()

Hdr c=a/b,

R (4)TUEY,C REEBR S LFHES
$la b, EANTRE T E R DN 18R H X5 K H
AFANREEHTREMSE (BT A DN HLK
HHE)RBEMN, AT, B TE-HKBEERES
MR, RS EBE G DN HARI G R
M a.b ZREEAMHEL X FEAIEERER, XIE
— BB AR DN B K P A S M B R X (E TR
HRER—- R HMB SR, FIRX—EEHN
BREX C RIERB BT, EHEREITLE
PAREGT , BTG RN ERR,

XF CRIEERMMBHERETLUT 3 4N &4:

(1) 7ETR] — B B, 17 258 b Wy % 4 5 18 0 3 %o
KFEASHFAARZERE —MEEXR R
MAEXRRRTUA B —FERAHT#;

(2) A& E K DN E/D FHAFEHZ YA
¥ DN {H;

G)MELETTFBELHR, HEXNEAFFE
At

Wa, M THEBRERG, HELEMGHTEM
R ME. BR#ERMAF3),#(1) #TFH,IH
ELGRAMESABINFELNRNEL, UK
(RHERBENVEEEHTHUEHEL:

(L, - L, ) =bx[cosa - cosa,, ] (5)
Hop L, B/ K B ST X R A B 3% 58 5 E
cosa,, A B/ K BHA S A ARG B
it T 7K - Hb 18 % R 9 Bk K
(Ly - L, ) =bx[cosB - cosa,, ] (6)

¥R (6) BRI (5), Bal 75 28 LU T it 5 R IE

FE:
Ly = (L - L) x 0BTl g
[ cosa - cosa,,, ]
A& (2) 1, BT L, X R0 T B 3 3t X 18
£, BN L, THER LR KR/ DN HER

B, RNBRET CREMBRKEALTE,



1126 T EHEARER %R

£10%

N T B EEEAR o b BRI —H B,
3 RS54

3.1 RENE

B PR GRER YA =S kit X
Landsat-7 TM £ & (125/039), & & 3K BR8]
1999 £ 9 A 1 H, ERFPLHNEMNTARE
110°4433", 4t 30°18"10" , A FH 85 B A5 71 5 52 £ 4%
B4 58.8°F 129.4°, LA EE T — B 21. 9km x
14. 1km( 732pixels x 47 1 pixels ) A i 36 X 4, i #1 X
s F B 2 LAk,

PR IE P, DEM 48 45 B F i B X %2 E
HZREBRKOEM, B TRIEEZBKERR,DEM
AHBEFBRTRGHMBRERT, REPRANE
1: 50000ft) DEM (48 , BB 7E X, Y 5 b %R
25m, 78 Z JiE EAYHEER 0. Im, W R RB I ER,
3.2 HBERE

REFAIPRATARAERE" . CREMAX
BHEFEMERH#TTRE, HEBSRNOT .

(1) %47 DEM FoHE, B SE@E 1T 13 b s
H S R R E X R T ILKRIE, R ER
#£% 0. 49pixels, - %F DEM ST E R, HRE A M
DEM K4y 9% —3;

(2) ERASAEG, MAAZERLHS, 2
EYBRERBMHNABETNSHE(BHERKBI LA
FEA) MERHA DEM XA B KHASARK
EEG(WER LB 1(b)FTR);

(3) &HE#WE. HTHREABVEWEE, RBX
b KB A S 02 kT B 2 AR L AR TR B B R
K, R K ER T 3 MEKX (53t 6265pixels) ,
BXORPMAREZRTPHMCBOR R, BEK
ARETREXBPRKHEAHARZENENE
0.06 & K E 0.89 WL, H HA KM AL

*1 ARER
Tab.1 Sample location
B X B (pixels)
B R - -
HX%S . BR(ELALER) KEETALE)
( pixels)
X Y X Y

1 5841 173 218 231 316
2 176 631 283 638 304

3 248 0 0 8 31

AALHBEAEENRENES LSS, Uk
R DN HAHBAMEE . AERTHEREAN
DN MMM AR A REERBLEE - HEER
REFBEHSH a.b;

(4) FAREF B ENEEEZBRPEER DN
HHATRE,

3.3 RBRERSW
3.3.1 KEFEERULIEMN

BRI K2 RRERMERM 3 MR EF®
BERMESR AXERTUEY, §—FKIEF %
WA THERENRR B EKMERE DNHE
MEBEER LHEBERT  BARERERHER
EAUER,ERKBEASAREHB LT LHT B
Frt EARA (ER T B 2(b)$ A FRKE),
MECKEMAFNFEREGHER LWESE
HIXFEAR
3.3.2 EEBEH

HT H— X EERKIEFERETERGITEMN,
AXRATRUEBASHOFTERETIEMH. REC
BREMNEALE KREGHER, WRERK DNH
AEZKEASAELGE R, PBARERBUE
FREBREZEEN, BRI R/, SRS M
EHRMRSE, ARTRA—-10BERE 7 kxt
BIERR#TFES, R/, BHEERRE
# ., EARN

= (b/a)’ (8)

DASE 4 BB oM, B 1 RR 3 AMHEARE
AR IERTJG B9 DN E MK A ST R EHRE
A%, BIER, EAKRE %A DN HH L1
BEERHASAMELREL MKERERY
DN fHRIBE K BHAS A ERH BB, K, KK
BEEKBASARREREITENFRALATHAT
FPEHBRESE, RERFEKEHY DN HXH T 700;
Xt F C RIEMBHFEREREEHEE DN E
HEAHAXFELR,

HAE 1(c) Il 1(d) AT AR B, B 5 B 4L
EJE%% 6 DN ERMAKHARANAELH B K
FCRIF. XEHT CRERETHAGITHK
Ere HEBHREAN FEENHEERKE R
Mg, WE L(a) PATLES, EXRBEHELP
FAE L KHEASARZMEM/D, T DN HEHH
BHEEA, ERXEEAM T CRENGEREW
WK,



#oM B #M% MR8 TIERAMERERSE 1127

700
600 —
500
= 400
& 300 %

% 02 04 06 08 10 0 02 04 06 08 10
COs &

() BIEREIE M (b) REBIEMA MK

160 - 11 | ——
140} :
-
120 by 150
100 b—Aanits . - :
= =] T ;
7z 80F =z 100 p= - - '
a & : PR
60 |
3 5“%ih.ﬁlﬁﬁiﬁ"
20/ e
0 . « 0 i i . . |
1] 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0

COs cos o

(¢) CHRIEMAMER (d) Bt A ma

Bl 3HFERERERN DNESAHARZLERENSER LK

Fig.1 Comparison for fitting results between DN and incident angel cos «

£2 TRAAEEBRELBEREH

Tab. 2 Estimation of image processing results
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Fig.2 Comparison for nermalization of sunlit and shadow
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