D 000 http://www.cqvip.com]

H + % B & &
REMOTE SENSING FOR LAND & RESOURCES

No. 3,2007
Sept. ,2007

%3%91E\%73%
2007 4E9 A 15 H

— A F i 4 P 28 AL B £ X% ASTER U098
F2 86 b 2R T B 0 R S R 2 B BRI

25, B BAH, AW
(LYERYHFERYKFES RV ERFAR/ RS X FERERFRELEATALERE, &
FO100081; 2. FEMHFEERNAFRN, X HEAXBERBNFERELELRE, LXK
100101; 3. # E R ¥ A K £ B, 100049)

W R T4H% ASTER BUEFIM RFERBEMR S EH S REBHE . B ASTER BB 11 ~ 14 R4
S B T AR SHE TR, R B S AR BB R SR EE MRS R, B F 6 MR 6 AR, MR
T4h%¢ ASTER B a4 Fled S s R IB B AR M R L BEH R . FIH 3 MrERmre. Ok REETH
FHE; QFABR/NRE; QR AMEME L, FIABHEHEE MODTRAN 4 BBIBERET R R KIESH
B, R R, WA MERBEB R RN EMS A, RERBREEFHRENO0.5 C, REHRHE TR
25 H17E0.007 (11,12 JBY) F10.006(13.14 FB) LU o

X@iR: RERE; BRIEE(LST) ; ASTER; HEML

FESHES: TP75 IWIFILEG: A

1999 4 # 8, ASTER & B 4% 19 XF # WL Il T 2
(EOS) K5t B , 2 2 BR A X 3k B IR 3145 3h 25
FPRET X —FiiEte. ASTER B—MA 1S MK
B R o PR AR, A 5 MRS B, R
EETHRWA/NRA AR EREZRM. B
7, Bt R R ER e 28 —EMBx" 7 |
72,6t % ASTER $#E M #h R R E R EH B 1R
A HEFEFRERBRSSEEYEE, B4
HIPFSEA R E N A ASTER W E FRERE
KT, ZRIEW, B L RERESHIERN
HRBEARAER, SR HERN3 ~6 C,
MAERSKSEBERIEOLT , X250 L
10 C, N, 297 38 #E 5 o 3 A7 DX S 9 B 25 ) 3
5, RA E XS ASTER S0t 2 i) 5% B B B #E17 k
SRIE, REH RIERRBE . 76 IR S E
BHR %D EHEE RO, XERHREE
B R R R R AR X Z B RE . BT
RGTHRAE 8. 475 ~11. 65 um FEE WNZMLAR /N, T E
FE SRRV B PG LA, S XS X B 8L, A< SCH AS-
TER )25 11 ~ 14 FBE L BET T B4 , [R] i XS A BE

B : 2006 -12 -26; §iTHIA: 2007 -03 -12

XS . 1001 -070X(2007)03 - 0018 - 05

MRS RE VTR, BT, N R
X ASTER ¥ fr) 3 2 I BE #1 & 5F F [l if l J B) &2
BBE S, I AL MEHETRATE

1 ZHBHEERSR

bR R R LA R AR ST S TR
i, BE S R FETERREMRRE, 8
SHERJT MR T T EMBREH BTN ) AR5
B, ANUA R B R A RS, T EEA R A KRS
HIE_E AN T B R A, X SR A EF T K
[BRRXEBBABHLR P, EZ B RSZ RS
BT [, R KR ST e X —
WREFAEANT BRHE W, HiL, REERNR
PR ER—ANE RO R, R SCHR(9],
Hb 22 I8 B W R A AT AR bR

B(T)) = 7.(0){.(0)B(T,) + (1 -£,(8))R'} +R]
(1)
AP,T.ERIFENE FRERE,; r(0)%
TSR 0 71 FIEE K, £ (0) R i
BIEM A 0 F M RS R, T RRMERE; B,
(T,) B,(T,) 3B i BB b 55T 3 B b 4

ESWA: ﬂiﬁf%&‘#’%ﬁ’ AR PERLBTBE BT AP & St & TR & R IR B 'ﬁ&%‘f&ﬂkiﬁ FREREFTFRES; BREH
ARBIFER IR 863 113 (200644127103 ) F E FK B 3 TR (2006BADI0A06) I BT B .


http://www.cqvip.com

w3 B, %

D 000 http://www.cqvip.com]

SHIREE; R' R 4 BIR ARSI T A b A58 558
B, RS R | MBS REMERSRES,
FEO) A R(2) ,Bp

B.(T,) = £.(0)B.(T,) + (1 -&(8) IR} (2)
R! AIAETRR

R} = (1 -7.(0))B(T}) (3)

AH,T) BRSFHERBE. RS MHER
BRREEWEIEE /N, ASTO9 =R E Mt T KK T
BHERE (R ), B E, X—TAESE T AW
Mo EXE,RIVAL(THRER , B, TR
(2) EBE K

B.(T,) = &(6)B.(T,) + (1 - £(6))(T))
(4)

BT ASTER & 15 B, HPES TR EH
RIREWPLLINEBERA 5 1o FEBEMNTF KR
B 8.475 ~11.65 pm FE R 4 NPEE (11 ~14
BB k@ AR, B

B, (Ty) =&,B,;(T,) +(1 ¢y )fu(Tal ) (5a)

By (Ty) =£,Byu(T,) + (1 =£,)fi(T}) (5b)

Bl3(T13) =313313(Ts) +(1 _813).[13(Tal) (50)

B, (Ty) =B (T,) +(1 _t‘5'14)f14(Tal ) (5d)

X, BMNBREIT a6 MRAM 4 MR,
AT R,BRNEFTERILBINFEA TR,

R S phy M BR 2 T A 0 445 4 R R B S BT ek
EW . FIFFHPTEAR RF B E S EREMN . X
BR[O ~ 2] XA FHEMT A>T, EUERE
WERBEMSHEMAEGER P, BEANRITER
ANEE, Bex bR HAT A, RIEH A LY
SEM . XFMEEFRETI(EERBEM
BE) /D H A& e B AR ef i se L |
WY RS BEHFARR—TER, CREFETIR,
RARERE BB R EHAB., MR,
RIS BB 8.475 ~11.65 pm WEIN, Y %
FTERAAR/N , BRATTSHT T %36 B b ) 1 % 5 3R
Yetk, REE 11 ~ 14 BB A HRIEMREXER,
R PILH T K 160 #iY), T EQTELIE M
#.5-K.EAUKRANERY, EXEB, RITEE
T 41 R 4 FAEBE A O BE - KA ST R
2, e 1 iR,

ME 1B, 45 11 HB (8. 475 ~8.825 um) Fi
5 12 PeBr (8.925 ~9.275 pm) MBI EIEH
UL, X F R s, A Rkt Rk
HHF; 8513 BB (10.25 ~ 10. 959 wm) F 14 5 B

(10.95 ~11. 659 pm) Ky Pe i BRI, REX
ABE4F, %F ASTER( URL: http://speclib. jpl. nasa.

— AR 4 A 06T X ASTER 3038 R BR8N R ST R B BB K - 19 .
1
08
07t +m
M OSIMT =—2 3 —4 —5 -6 —7
& 5 [—8 ~~9 —-10 -+ 11 12 —13 —14
& 04} ¢15—16 - 1718 19 —20 A& 3N
3fp|—n —-—B—M-——25 -26 -271—+2B
02| =2 a30—31 »32 B—34 - 33
01 f| =BT =3%—® a4
0 R
23 9 95 10 105 1u s
K/ pnm
‘
09 | E
08 |
07
0s |
g 05
m 04 |
031 mw
02 |
01 .l—’—l —a-2 —3 —4]
0 e o i,
2s 9 95 10 105 1 115
FK/pm
1 —
09 |
0.8 r
07 }
06
& 05 L
& 04}
03 | E-X
02f{—1 —2 —3 —4 —5
0l F|——6 —=7 —wg —9
0
85 9 95 10 105 1 1.5
Fi/pm

1 ASTER 11 ~14 KRBT (41 #) /4
W(AFh)/B-K(OM)EREE

gov) TRELAIK LY 80 R L My i) & 5 3 )6 ik i 2%
HITEITER4 T, 53 4 N EBRRIEDREXR
A

£1, =0.300 55 +0. 693 5¢,, (6a)

£ =0.077 1 +0.918 51¢,, (6b)

T 1 B AR, S 12 HBRWTEY
AL LR 0.005 1; XFF4 14 FEk, A 13
BB IR L iR 24 0.004 3, XfF 80 7
WINPT S, 56 11 014 BB & ST R B iR
ZHEBAE0.01 IR, BRi, PGB 12 0 13 RERIE
B 11 14 BA[FTH. B F B (5) 5(6)
LA DA A i VR B R R T

o T A H b R R R R B B2 18 B & 5T &R ok
ZRATAT US40 AR 5 bR, B0 008 AT
-K. EARAERY . R FIHHEE (I NDVI)
Xf ASTER B 47T AR5 2 A Eah b, SR R
KEM R EFHITREEM, B RAKERE LS
AL At


http://www.cqvip.com

-20- H + % B & B

D 000 http://www.cqvip.com]

2007 &

2 FaEk#

2.1 HE¥ERE

1 T3 B 5T ek 3 RT LA 2R B R T B — B A,
AT LA (S) Hifb AT, B

T, = Aig, ()T, + Bis,(6) T.,l + CiTnl +w, (7)

RH,4, B, .C; RRE w, AR HEHT (LI
HEAE T REFEMELEIN), 3T ASTER ¥
RIS 11 ~ 14 BB, AR B4R

T, =Apey T, +Bye,T) +C,\ T} +w,  (8a)
T, =A,eyT, +Bpe, T} +C,T) +w,  (8b)
T\, =ApenT, + BaesT) +CLTY +w,  (8c)
T,y =Aye,3T, + BuenTt +C, T} +w,,  (8d)

RATAT EOBAAN R PIE HR R R A

#—, S K U8B K 1 (65, LOWTRAN J%
MODTRAN %) $LiBlt R T A6 4 , 3 M0 — A
PN S G

85 UG SR T AL (8) O RHL

JIRRAL(8) £ 4 AR AP — WS e R,
BRIt , BT LS 5 59178 B 4 51 R A SR
F30 b, T BL(6) 3R REAR S MR BT A HEL , M
TR NAARIE . IMRE SRR
RYE A R TR, R R o
2.2 BIINZFHSE

BN vk AR S U WO 2 R
— Rk, R R IR S R FR— A
RERW, BORN THRERBAE RSN L.
MFIR (7), TR R (9) , B

Min=3(T,() ~AL() -Ba (DT, ~CT! -w)  ©)

AT LAl 3 K B K% (65, LOWTRAN
J MODTRAN %) ety g — K B0 e, 48
G EIRE RN, R THEREERLES
bR, L R AT MK, R 0 ok R AE AR
o

2.3 FAASHAMBENEBRRAE

X FAER K RBER S, B RE T RHITHE
WS, X BRI, Bk S 6
WIEERH AR REER—MIERMERER, XMXR
R R R AR R, WAL Btk
GREELA—H, HENEAFELKBERA
=, ERELFESHEITHTHEREM B, B
BEEERRTGHEE. FAXE, RATFZAM MM
Z M SRR TR I RER R B R E PR
EREEE, Fit, H2MEEEHERE 4R
AINTFREXSHRR(T) HEE M. R (10) B, B4
HZTTARRIEF 2 RIRE B/ RIAENE, N
A8

Error = %; Z [Tﬁ - Oﬁ]l

R, TRE MRS, 0,25 | Mal,

RAAE %% MODTRAN 4 EHIEER
B

(1) 1557 b 4 1 B3 5 B R A% AE , X & B B AR
BRI S HE AR R A 1 FrRieT;

)Y amsg, EXMFRS, RITEH
A AR (DL) P RBEEH B, XTHE
4548 T - 8 B U St 888 i I SRt MBS E 3 L
TR THRIEREREMNEES . RN HIES LI
(6], B4k MTF:

OBRIE LS RML (NE 1 R, PR RS
FE{E B AT L3 W, ASTER St #E URL: http:// spe-
clib. jpl. nasa. gov) , TAME T K&y 160 Fhith ¥y 1k
27 MODTRAN 4 I ASH . hRBERL
70 R 270 K ~320 K, KSUKKR S EREEHEE
0.2 g/cm’ ~4 g/em’;

QBEALKE BRI B 5> P53, VSRR 7 816
4, MIXBHE 616 4;

OV HmE Mg, Eid =K, WIrRETEEN
500 B BB, WA BEE T F E iRk
RUFIE BA SR B E . WIRBEWHERRE L,

(10)

x1 RRERRgC

LST EM 11 EM 12 EM 13 EM 14

AR R SD R SD R SD R SD R SD

100 ~ 100 0.994 1.782 0.923 0.03 0.935 0.03 0.919 0. 026 0. 705 0.023
200 ~200 0.999 0.583 0. 991 0.011 0.993 0.01 0.991 0. 009 0. 965. 0. 009
300 ~300 0.999 0.6 0.99 0.011 0.992 0.01 0.99 0. 009 0. 962 0. 009
400 ~400 0.999 0. 676 0.979 0.016 0.988 0.013 0.985 0.011 0.95 0.01
500 ~ 500 1 0. 407 0. 996 0.007 0.997 0. 007 0.996 0. 006 0.983 0. 006
600 ~ 600 0.999 0. 709 0. 988 0.012 0.99 0.012 0.988 0.01 0.954 0.01
700 ~700 1 0.528 0.995 0. 008 0.997 0. 006 0. 994 0.008 0.979 0. 007
800 ~ 800 1 0.414 0. 997 0. 006 0. 997 0. 007 0. 996 0. 006 0. 984 0. 006

O LST: REBE; EM: RETH; R: HILREG SD: MR


http://www.cqvip.com

w3

D 000 http://www.cqvip.com]

TR, % —AFAMERGIRILAST X ASTER Sl i Wi R F1 & S RN B BB % - 21-

B2, 3 &R RIEE NSRS HLHE
MHAE . B PR R R EE, YRR
bR B, WNR L fE2. 3 ALIEG, K
HERERIF, HRBERFPHRBFIRELRE0.5°C
T, BB 11 ~ 14 RGP YR BEIRESHIE
0.007(11.12 B F10.006(13 .14 B PATF

W oss
g 08 y=1. 004x~0. 003 6
i o Re=0.991 4
* 07

085 AST113 B

B8 & X500-500

06 065 07 03 08 085 09
REEHE

F y=1.0017x-0. 001 5

09 R=0.991

M oss |

g 08

5 015

=
07 AST13Bt
065

B8 &7 A&500-500
0s - . : - -
06 065 0.7 0. 08 085 09

REEHE

095 1

095 1

3%
20 | ¥=0.9995x+0. 1351
= F=0.9994
b
58 300
gm
K 280
*m HuB B R
B4 ¥ A500~500
20
2% I 1/ M N 30 w330
R FE B /K

B2 HXbRBEMRRELR

1
095 y=1. 002 3x-0. 001 9
08 =0.993 4
M oss
& [1}:3
-
B ors
* (12
AST129% Bt
055 B84 %500-500
05
05 085S (12 0rs 08 085 0 095 1
ERRHE
1
0951 1=1.0072x-0. 006 7
09 R=0.966 9
M o0ss
g 03
B ooas |
* 07}
: AST149% Bt
065 & £500-500
08 . X . i .

06 065 07 0B 08 085 09
RERHE

095 1

B3 ASTER11~14 BEAXEZHRSRRELE

3 4iE

ACHR T £ X ASTER 388 & [ i 2 38
REMENEHEZHEEE L, FRHAMEREET
RALITE . BIgERE ASTER M%E 11 ~ 14 JEr @ 58
SHERF A, R)5E 1T ASTER #45h 3 B
BoE & Bt B985 5, BS7 T ASTER 4 ML AR B
EHRYLMXR, NEET 6 MRAMEF 6 4
IR, REBHERERIERIE T BRI B S5
ZEIMYBEXR, TiMERENHNET 2RE8H/
AL E RS . Bk, REBHEHER L
W28 56k R B R SHOR ST R EEAR M — 3
# . FIF MODTRAN 4 BB RS B 457 PR 2 9
KERE. hERENFHIREEO0.5 C,HE 11
~14 {9 R G R FHIRE 5 4 0. 007 (11,12 ¥
Bt),0.006(13.14 BT,

Bift: A EA(ERA MmN R CESRHER).
FERA(EAmMECCESRHKR) FBR(P
BRFREEFALR)FEZFLTRBGIES
Fo oA, Bt G 4% 3R 7T FBULR U FRAR T 6915 B L,

% ik

[1] ¥E3E, ZHANG Ming - hua. F§ NOAA - AVHRR #4% it 8035
WRMRBREWSEER[T]. B L3 HER, 2001,(2):33
-42.

¥ 755E, LI Wen juan, ZHANG Ming hua, 2. B@fEBKAS
SRR T]. B LR FER,2003,(2) :37 -43.

HEE, TR, R, % Bt TE TM6 BN EAmEE
BRG] B LR FER,2004,(3): 28 -32.
BRI, R, BER,F. Xt MODIS U480 8 o7 S ko
L] RB A% (5 8 BHERR) ,2005, (8) :703 -708.
BIR, BER, B, % — 43 ASTER BUBINS B

[2]

[3]

[4]

[5]


http://www.cqvip.com

D 000 http://www.cqvip.com]

<22 H + B B & =& 2007 £
(1], BB, 2006, 5.7 -11. of Environment, 2001, 75 :256 —266.

(6] Er, MBS, EhE,% — 4% ASTER $E R K5 [10] Salisbury ] W, D’ Aria D M. Emissivity of Terrestrial Materials in
WERFEAMEESENNEEEE[]]. BR¥IHR, 2006, the 8 ~ 14 pm Atmospheric Window[J]. Remote Sensing of Envi-
(4): 593 -599. ‘ ronment, 1992, 4283 — 106.

(7] £, MER, EE5,%. M MODIS ¥ b Fn 23 % [11] Li Z L, Becker F. Feasibility of Land Surface Temperature and
BEMLENENZHBEEEHR[I]. 2N ¥R (AR Emissivity Determination from AVHRR Data[ J]. Remote Sensing
B RE ) ,2005,(6) :49 -55. of Environment, 1993, 43:67 -85.

[8] Gillespie Alan, Shuichi Rokugawa, Tsuneo Matsunaga, et al. A [12] Labed J, Stoll M P. Spatial Variability of Land Surface Emissivity
Temperature and Emissivity Separation Algorithm for Advanced in the Thermal Infrared Band: Spectral Signature and Effective
Spaceborne Thermal Emission and Reflection Radiometer ( AS- Surface Temperature[ J]. Remote Sensing of Envirc , 1991,
TER) Images[J]. IEEE Transactions on Geoscience and Remote 38.1-17.

Sensing, 1998, 36:1113 —11126. [13] Yu Chang Tzeng, Chen K S, Wen — Liang, et al. A Dynamic

[9] SobrinoJ A, Raissouni N, Li Z L. A Comparative Study of Land Learning Nerual Network for Remote Sensing Applications [ J].
Surface Emissivity Retrieval from NOAA Data[ J]. Remote Sensing IEEE Trans. Geosci. Remote Sensing, 1994, 32.1096 — 1102.

AN OPTIMIZAED MULTIPLE - BAND ALGORITHM BY USING
NEURAL NETWORK FOR SEPARATING LAND SURFACE
EMISSIVITY AND TEMPERATURE FROM ASTER IMAGERY

MAO Ke —biao' >, TANG Hua —jun', CHEN Zhong — xin', WANG Yong — gian’
(1. Key Laboratory of Resources Remote Sensing and Digital Agriculture, MOA, Institute of Agricultural Resources and Re-
gional Planning , Chinese Academy of Agricultural Sciences, Beijing 100081, China; 2. State Key Laboratory of Remote Sens-
ing Science Jointly Sponsored by the Institute of Remote Sensing Applications of Chinese Academy of Sciences and Beijing Nor-
mal University , Betjing 100101, China; 3. Graduate School of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: A multiple — band algorithm is proposed in this paper to separate land surface temperature and emissivity
from ASTER data. Three methods can be used to solve the equations. The first is the performance of classification
for the images and the formulation of different equations, followed by the solution of the equations. The second is
least — squares. The third is the simulation of the database according to the characteristics of object emissivities and
the utilization of the neural network to solve equations. An analysis indicates that the neural network can improve
the practicability and accuracy of the algorithm. The accuracy of neural network proves to be very high for the test
data simulated from MODTRAN 4. An application example is given in this paper, and the analysis suggests that the
neural network also possesses the self — study capability. The simulation data show that the average error of land
surface temperature is below 0. 5°C, and the error of emissivity in band 11 ~ 14 is below 0. 007 (band 11,12 ) and
0.006 (band 13,14), respectively.

Key words: Lightness temperature; LST; ASTER; Neural network (NN)
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