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Abstract A newly developed method for separating temperature and emissivity (TES) was revised and applied to
the airborne multispectral MAIS images acquired in AVIGNON agricultural area of France. in August, 1997.
Based on 132 kinds of emissivity spectra. a significant exponential correlation was established for MAIS between
the minimum emissivity and MMD (the difference between maximum and minimum of emissiviey ratios). This cor-
relation was used to substitute the MMD model of TES method. Then emissivity was inverted from the MAIS im-
age by the revised TES method. It turned out that. the inverted emissivity spectra were quite consistent in the
shape with those measured in laboratory. Vegetation classification was proved possible by combining the inverted
emissivity images with the surface brigheness temperature image.

Key words emissivity spectra, emissivity model . TES algorithm . aitborne multispectr,

THH HRFEANRSRERARNR. LD,

ElE- |

R RMENBRE S AR RSN
ERas—HRRVYLRAEHAEC. BHNE
AWE BEARREERZ TR ERE T, g st
EXERERRRFRATRAY KR HBIRAE

+BEN AR ESHAEFII"ESAXATRERRAYMARS
95-M-38) W EH W H
W B H M 2000-04-11, 46 % BN 6 Bl H 88 2000-06-30

NEM MBI — T BAXESRG 0.9, HEX
EWMEKGESRARS R REHHTRD,
MMD BE$ETREHERENTAL.B2FRR
EZEBCTRATHERERATHSEE R EN
B ESRFRNREREASE EEEBHN
REMNBEHER MEREZE AP ETEXA

* The project supported by the Climbing Foundation of China in the
Ninth “Five-Year” Plan and by the National “973” Key Basic Re-
search Development program
Received 2000-04~11.revised 2000-06~-30




382 %5 ZFXHEHR 19 %

FEAETHERE, WS RERE AT RS
FRETESHERWE X s HBEMNES, F5T
TR 2 4k fF df A Bk, AT ASTER $riR# 78
Bt EHEW. EERREAET0.0IS WA

MAIS 2 w1 # B L ¥ £ & W B 5 57 By 57 & a9 Al
THEEKEERETSNEMNE S E R B MAIS
W T HEE AVIGNON fok K 7 M@ E IR EE.
AEMNEECOHAESETHEE. A xWENE
Tl E#r 5 MAIS MG 7 & 5 SR TES
HIEWAHT MAIS #1451 £ X 58 £ WIE TES
BRuURENER RS RR R et R #
T 8 3 F B & o SR ULE I i & T RB A

1 BiRWARE

1997 £ 8 HMI X K R B AR A K
BT 7T BB T EERKAEKKSY 8 45~
8.9um, 8.9 ~ Q.35um, 9.35 ~ 9. 8um. 9.8 ~
10. 25pm, 10- 25~ 10. 7em . 10. 7 ~11. 15um. 11. 15
~11. 6pm, X 7 P RS FEE KB AY R 5
A QEMT A A B R.

1.1 BEERE

TSR E - T REEREAEL AR
X7 AHEEMAS FREMERRGEKEREN
FrmAREMER DN, fRUGERE . FRTH
# DN EHR B A EBRBAILBHER SHRARN

1
DNB,,IH) iDNﬂaiu)
DN, + DNy (i) % Tyg — DNgg (i) %
TBBEJ! {1

T, = [{TEBZ - TBB]) h

Ha T, hXEBERE 7. AR THEERE
fﬁ(oK);DNsBszlvsBlﬁEﬁJ: i T T R R I
B T, NG RIEFE Ton i T 19K E .
1.2 XERNNE.LAKRBREBIHTRBERE
RSN EERNENCHRTBEYASRENE
SR A RMRAMERNERR
LIEBA(T) + (1 — )Ly 11Xt + L, 4,
(27
Kb L AR RAnE HENBHERE.
e NP HROLEHNE B TONBREERYE
HERT TRERNES B ErEPREE;HLHA
EEXRSHE BEENNETE LY A8/ &
BERXSEGEH: L.V AR i BBENKSTRE
HEERUANE R OFRHESRREERTS

.8 L, ¥ RiEH
[‘”;‘,cm » Loy di

ua

Py =" — (3)
J ‘Feirda

XS L= B (T+t1l—g) L,y HPA
%1 Lowtran 7 BEHNANASEST S8
Table 1 Atmospheric parameters calculated
by Lowiran 7 model

EEE Lak Lt

Loy (=100 fur

2 1. 5604de— 1B 1. n4374e—0an  1.00173e —06 0. 3754
3 1. 34203e¢—06 &, 76530e— 07 9. UIBITe —0F W 8724
4 1.90857e—n6  1,233%1le— 06 1. 28415e—06 0, 8378
5 1.53983e— 08  9.6972le—w7 9, 97314e—07 1, 8845
B 1.72148e—06 1, 0BL26Be—06 1.11303e—L6 0. REZ3
7 1. 88b3de— 06 1. 16652e— 08 1. 1983ke— DA 1y, WRIT
B 2,28957e—0% 1. 4219%e—08 1. 46Bfde—0E U BEI3

W AMEHGEHES BB RASTHEN
B ERSNES B LTk A E NS
EHRE B EH AR EER T, W

A
T, = —25—. (4)
1
11'1(1 ‘+’m}
I"El=(Lr‘-LJ|T)/tD¢- (5‘,

EERTRP.REFMLESNASESHE
gvErASER . H LOWTRANT HE A5 &t
EMASLE. FTAES LR D FARDORG)IA
B AEWAUE HE L BFITR.L.V S5 L, v
=0V B 1. 42 F1 L. 58 Z A B L E K S %
MEREHEERNBELT JEEL 1.5L, ¢ 4
=0REL V. ZHXARBEHTENERER. X
19 Ly =R TFEAFEBHASTITEY.

2 RBERR

2.1 EFREERTEDHLS

TES # % B % NEM.MMD # RAT3 # # &
PESEM P SENSH#. EEARA NEM
REAREEMEN R . AEH A RAT Bt iR
AR FMEBRHE EXREBEENERGT . B
EMAMMD Wit BB NEHEE HWHKBE
HEE HEEN#Z4HFRE: () ¥ NEM #3%
B BOHE. M 7 — AT R, LR R AT R W
BEXSTHEHNAER HSAFANEMAENE
BT EPEBRKE T, I EREERHAK
EAMEAEAS CEHE N0 IBILELRTRIRKE




54 ¥ B MizRASEAERENAY AN FEFORRERRAMAMR 363

Z. ¥ NEMB&EMX— AR, TESEEEMT —
THERSBR.TURERESE X EHENE . BRT
RETREE. (2 X MMD & #:89#E. MMD 8%
ERTRAHNRERXF NR I EHESEHEL
FBKENMZ ZEGF MMD) M £ 5 4 15 % R0,
REX-ZEXZAMREE BREXLMERHE K
BEMEED TESEREH EHENSEKE M
ZEZ{E MMD. tt T & 5§ 3 t {8 % — J7 i 8 ¥ &
KBRERFEFAFEENER . - WAL &R
BERE ALX —-S#0EREERERE.

TESEEMBERETRIBER WA ES
RAXZRWAIEHAKRSYEmERE. BHEY
TES W T A [ {028 B et g LHFEHET
HENMMEASEEREXE FBEREIXSYEYN
mE.
2.2 MAISHESHESHXRPRT

M Johns Hopkin K2 I 8| 130 F oY E
PR EREHRE MEEERTREXEBOBREL
ORI T 132 R HIE . R
Ak HE. L HAHTV Y ETREREE. B2
MAIS BN AHEL R AR LBOT: (DR
HEREXER c=1—rBIAHNEHNETRILS.
(2) H#BREHLHEBAN 7T EBNERETE H
BHEEDESEe,., T8

A
e« i
£.=1T——-—(i=2~8h
L eifl.d-a

HA, f, % MAIS Eﬁﬁﬁﬁﬁﬁﬁ-[ﬂniﬂﬁ% i 3%

BHAEEWMEEKER. (3 REHE KE

g =D _ R B
T HWTY BTy Ry

—_ —_ B
K R= Y - B.(T),B(T)=%EB,(T).T=
a=2 =%

300K. (4) R MMD=max{8})-—mn{(3¥ (=2~
8) (EAHBY .5 MMD 8B %R . £ 48
BWMTEFEREEFUWHAD.

Eon = (0. 9926 — 0. 7309 X MMD"

(r* = 0,988,5D = 0, 01039),
HHBYHEFESRXERBIE TES HERKN L

STERH T MAIS BIERM AT TES HELIEK
REHEEMEE.

0.0 0.1 02 0.3 0.4
MMDO 62
Bl es MMD REHEE

Fig. 1 The exponential correlation berween
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Fig. 2 Emissivity of three kinds of vegetation

extracted from emissivity images
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Fig. 3 Comparison between the inverted emissivity
and that measured in laboratory
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Fig. 6 Classification map based on emissivity images
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