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Endmember Estimation of Mixed Pixel Data in Agricultural Area

Tsutomu Awapu*, Kazuo Okr* and Kenji Omasa*

Abstract

When the agricultural area is evaluated by the remote sensing image. crop and soil can be considered taking
various coverages within a pixel by the growth stage of crop. If the large deviation to the coverage of crop and soil
is seen, it was possible to estimate endmembers by the conventional singular value decomposing method. However,

if the large deviation to the coverage of crop and soil is not seen, it is difficult to estimate endmembers by the

conventional singular value decomposition method. In this paper. by using not only the singular value decomposition

method but also three restricted conditions and maximum-minimum average, it became possible to estimate

endmembers and coverages more precisely also in such cases.

Keywords : Remote Sensing, Mixed pixel, Singular value decomposition method, Unmixing method, Crop coverage

1. FL&IC

VE= Nty TR /kﬁﬂfhﬁuﬁm&;
DI, 6 UG A SR A IS BN T X qrL,
F=ymFe s ATEonLsFry /H’*f&)'ﬁwa, e
HizsuTHEIRATTH A L WA, B¥EFERoSTE
AU, REEEhzI -ttty VERNIT S 2 &
T.%WW@§WMM§EET%.mEvJﬂwM”ﬂﬁ

GHERs. F7o, BEVOWREOEREGS LT
o fEmE THlT 2 2 L LTEEE LS5, INODOIT X
O, BHicEsS2 02—t vy 7Rl oTE0 R A8
WAIZ{TONTO A

L, ) E- by oy TGO RRBESXE L L, 5
WZERERRED [P EAE L - T B BIRIIZE, #
m < Erm ORI RRREA BT B L L AL RS
5 LA -THD, Hribsics O THBE HES
UL THETE T 5 2 AR STV A, L Ltan s,
RS ) T ELLSER. Hm B m O
AET O LWENICIUE S THAWRTEL TS 2w
{Mixed Pixel) THAHEEH L Y, DS L i TE
Tl VEFBLONS. (T, VE—PEY LT
TESH-ENomBTF— 75, O SEN SRR AL S
SRS i7fWW¢WwR‘L)ﬁﬂV#U VD B
%,

(2003. 5. 15 °Z{J, 2003. 11. 27 U0 ZPD
S DTN N it N R A L R

e e

-nw8w7%?m<ﬁgW1111

HILETiz, Y72V INITRAET 207 3 — DT
AMET A THEL LT, BEAMNY—OHF T —THED
NG ORIEW, T4Hbb v N A v =2 L L
L,éﬁTﬂ'—wﬁ@¢¢M¢?oﬂﬂmWétmLm
22 U LB s, Bl ST omERs b HES
MEMINRAEL TH O, a7k 72L, $HHLY—D
THEOITOAMIBEDM 2T 5 2 2135
oI LT, KMoaTs T -
DI v Ay N=EER 7 — 7 DA SHETET HUFEAEH
HENTODY, LaLgss, T2TR—Dh 53
- OBEES NS E LW T UL LS R T
SN F — v AF T LS N, BF T — O

=
LLEELSNE

o‘)ﬂ%ctJ — bty TG TFT -7 TTHEAEET LN
WHTEROEVAREY B A, FRAEIBOIG i, £
EVOHFT 27— Pk - TEFEMOWEZRNEE 2125 H

T
A7, FBODDLEWI 2L THAEENE W EELDS
NG, HE-T, 153N —OWEFDH->TOL L7 &
WHE A DT O A LD B A gz L 7ol T,
LD LA AE T S 0c Tl aidred 5.0

e
Q,ti;//‘rf) (SR8

X5z, fREE SR j'—fr[ﬂk‘f CHIOD T N A L=
ET AT LIMESN TV Z IO KR, AT b
WiETICBEE 75 éﬁ#:ﬁﬁ%‘j&ﬁigg’”i K0

LY RAVAN=RET A EMTELM, JE—- Nt
Oy IS AN iz, BAE S E - 7 STRETEL

* Graduate School of Agricultural and Life Sciences. The
University of Tokyo. 1-1 1 Yayoi. Bunkyo-ku, Tokyvo 113-
8657, Japan

— 543 —



HA E =+ v 770555 Vol 23 No. 5 (2003)

<Ry b TXE ART, 22T, [S] L [C] kT, [X]
DAMRE LT, KA [S] & C)] AHEEST S DI
BEoMErT0 5

TP, XD [XI'E XD XD oG, ETos bk
ko aER, WEME S P roR2, LD
Rank 752 THh » 72720, A7 3 —Hi2 LHffES NI,
:m@.ﬁiLtﬁ%ju~ﬁt#ﬁLfméwﬁ%j
VA2 EHEEE NI . RRETA (T (2
zﬁmgLf,jj@qmw 4ﬂ®ﬁfu)wtoMW
FIC (3 —1.000 A2 5 1,000 £ T 0.1 4)A12, [T] ORI S
mw@azifw%Tﬂz[m[ﬂ,mizﬁﬂ
(VI B TRIEB AL [T] A& L7, TOEE, %

07 ﬁ
S AT
$ 05 —
e \
L I
H= —
x : \ —Endmember |
g 03 | of crop
2 i
R \
o I { Endmember
02«
z | ] v of sall
01| A — 1
IN |
0 — 1
0 500 1000 1500 2000
Wavelengthinm,
Fig. 1 True endmembers of crop and soil.
Table 1 True coverage (Case I).
Areal Area2 Area3 Aread Aread
Coverage of crop 0100 0800 0450 0220 0.880
Coverage of soil 0.800 0.200 Q0550 0,780 0.020
07 — —
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Fig. 2 Measured spectral radiance in each area (Case

D).
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Fig. 3 True and estimated endmembers (Case I).
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Fig. 1 True endmembers of crop and soil.
Table I True coverage (Case 1).
Areal Area2 Area3 Aread Aread
Coverage of crop 0100 0.800 0450 0220 0.980
Coverage of soil 0.800 0.200 0550 0.780 0.020
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Fig. 2 Measured spectral radiance in each area (Case

).
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Fig. 3 True and estimated endmembers (Case I).
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Fig. 4 Measured spectral radience in each area (Case
1I).
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Fig. 5 True and estimated endmembers (Case II).
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Table 2 True coverage (Case II).

Areal Area2 Area3 Aread Areab
Caoverage of crop 0410 0520 0450 0.600 0550
Coverage of soil 0590 0.480 0550 0.400 0450
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Fig. 7 Measured spectral radience in each area (Case
).
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Table 4 Estimated and true coverage of crop and soil
(Case I).

Areal Area2 Area3 Aread Areab
Estimated coverage of crop 0.082 0795 0439 Q205 0878

Estimated coverage of soil 0918 0204 0.561 0785 002t
True coverage of crop 0100 0.800 0450 0200 0880
True coverage of soil G.900 0.200 0550 0.800 0020

Table 5 Estimated and true coverage of crop and soil
(Case II).

Areal Area? Area3 Aread Areab
Estimated coverage of crop 0402 0507 0440 0583 0540

Estimated coverage of soll 0580 0493 0560 Q417 0465
True coverage of crop 0410 0520 0450 0600 0550
True coverage of soil 0590 0480 0550 0400 0450

Table 6 Estimated and true coverage of crop and soil

(Case I1I).
Areal Area2 Area3 Aread Areab
Estimated coverage of crop 0471 0520 0451 0500 0549
Estimated coverage of soil 0528 0480 0549 0500 0.45y
True coverage of crop 0470 0520 0450 0500 0550
True coverage of soil 0530 0.480 0550 0.500 0.450
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