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Study on Hybrid Inversion Schem e under Bayesian Network
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State Key Laboratory of Remote Sensing Science Beijing Nomal University Beijing 100875, China)

Abstract A hybrid inversion scheme for estinating surface variables of vegetation is proposed under Bayesian
Network(BNet) theory and then is used to estinate chlorophyll content of winter wheat leaves(Cab) and Leaf
Area Index(LAD) of canopy A coupled physical model named PROSPECT + SAIL was chosen to generate
sinulation data set which means that the SAIL model uses the leaf reflectance and transm ittance derived from
PROSPECT model to sinulate canopy directional reflectance Results derived from simulation data and SHUNY I
Experment in 2001 data show that both LAI and Cab can be estinated with an appreciated accuracy under the
proposed scheme except that there are about 10%  of total points falling into failure inversion Then an
uncertain data handling method which considers the measured data as the random variables obeying G aussian
distribution, is employed to solve the failure problem: As a result the failure points are removed successfully
though the RMSE of estinated the two variables is larger slightly The presented hybrid mversion scheme is a
know ledge based inferring mechanism in principle so the updated infomation content in the inversion process
is quantitatively calculated thanks to the concept of entropy introduced from themodynamics Contrasting to the
conditional entropy the posteriori entropy calculated according to our proposed probability revision algoritm is
not a descending parameter This property can give some indications in estinating the infomation content
parameters and the currently used data that is to say if the data are consistent with the previously derived
infom ation of estimated parameters then there is descending entropy othemwise it is ascending In the last
section of this paper some discussions are presented about the problem on how to estinate and control the
infomation stream. especially when the inversed physicalmodel is nonlinear
Key words spectra library; hybrid inversion; bayesian network; infomation entropy

KRS EHE. 2004-11-19.485TH&. 2005-01-15

E2TWH: EREHAOIK R (8633 %1 ) (2002AA130010) |6 5% # 45 FE Al HF 58 & J& ML) 991 B (G20000779) ([ K 15 4R Al 24 2 & o0

B (40571107) 0 i 4 27 4% 1 22 Bl 50 2 JURL T 3 4 (20040027019) 55 By ,
YEZE AT JH ke (1972— ), 53, 20004 Bl F o [ oMb K2 SR W2, BRI R SR LR, b
B S5 E R RE EENIRESEORE Y ERR ERER XA, Email qyht18@ bjl63 con,




%1

Ja K K 4 DU SU PO 2% S 4 B 3 3R S HOR & RO BT R 7

L5 =

AT SRR b A T 3 S M AR A 2 4L 4
SEOTHARER (JADZRBRA M AT E
Hr' Y, REEAR 2R ARG S5
R, Gt ik RS FOLE B S %k
SR 2B 285 2B B RO B M 2 B 5
A, A R R V6 AL G PR AR R R
ERKRBEA BT, TR £ 8 Je ik 4k
PR R R AR LR RA T RA K
TFRM R ERHE R SRR T L EEE,
X2 7E LI ROHE 2 N R R R 15 R BRR R S
et

ﬁﬁﬁ%%ﬁﬁﬁﬁBM ok 2 M Bl b AT R
1 A A BF 58 %% 1) 5 £ 4 06 Tk S B AR BN L &
AW B PTG A BE M2 S UK O B KR
PR LR R LA b TR Oy B A ST — R IR A R R
KU, ARSI — A B AR B S TE B R
PEXH TR A BT E., B A BB EP
WIMARE I E PSR EREEEREH S XL
.

2 BAE R EE
21 BAERESZIR

SR [ 10 Jep R 4 K M S A 45 L 34

THERIESR. liﬁif“ﬁﬁ%%ﬂﬁ A X EITER K
PR RCEORS IR AR B R R

ZEATY AR SLRE AL TR ) BB BT A4 R 1) — 2 2 4L,
nfr A AT 2 R LS (8 B i ) R AR AR
Py FhoR 2% 1R 45 DR Y IR B R B SR iR S 8
B > e — MMEAS S TE A BIF 78 9

A SCHR T — TR Y K S R IR S R T
W ZITESRE] T R MR S K A i HoAt 2 5
AR RAEY T AL B K F W) T L 32 A [/ 2% 14 T 14
Hu 2 B O 2 00 A 1Y S B IR 2 BE 5 B R 4R X
A BB J A A A, R S I U 5 AR R An
B LR, B IS Hr 2 — e BRI RS
J v i R P AR AT T B B R R U ) 2R LA
[ A L8 BT AT LA A . Bl an A A SO R E
2 KR EE X G FE (Top of Amosphere TOA)H:

ey 28 3 B AL IE R R TE R JE IR A (Top

of Canopy TOC),

3
Wi Bt e

TESH (MLAL | | BRI
PG R ) [ R
R n
"Hab_ﬁf i s
= R AR
Yy! LR ‘—
B 1 BA xR E

Fig 1 W orkflow of the hybrid inversion scheme
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Fig 2 Ilustration of Bayesian theory
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