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Methods for best LAI-detecting band design in remote
sensing based on signal simulation
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Abstract: Based on the technologies of both object spectrum database and biological parametric models, the ground-object
spectrum simulation signals were derived with the known LAI values. By use of computer simulation methods, effects of at-
mospheric condition and remote sensing detectors with assigned spectral sensitivity characteristics were simulated, and RS
simulated signals on satellite level were produced. Furthermore, the performances of different sensors in detecting LAl were
analyzed and compared, including CBERS-1, SPOT-1 HRV1, LANDSAT-5 TM and NOAA-14 AVHRR. Finally, on the
criterion of LAI-detecting sensitivity, the paper designed and tested the best LLAl-detecting band, and proposed the method
of multiband remote sensing detectors parameter design based on digital simulated signal. The method has certain practical
meanings in both the choices and optimums for sensor channels.

Key words: signal simulation; LAl-detecting band; detecting sensitivity; object spectrum simulation; atmospheric

simulation

PACS: 42.79. Pw,42.79. Qx

51

il

T SRR 25 15 12 i JEROX WL R e i i
KBEBA. AN BT R I 45 1Y 2 Bl 2 X R 1Y
FI bR BB U A B ISR R AR A8 it iy 2
FIAY 22— ARl 10 RS X0 (LAT) J2 R AR A A K

U5 F5 E#A:2010 - 05 - 04, 1& B B #§:2010 - 10 - 12

RBL Y B B S H, LAT )5 7 3 BRI b B AT
A TS A [ RS 4 Y B B RO ), AR
A B LA fPEREZ 18] A 70— 22 57 . AL IRAR
RAERN ARG , AL AR T A — s 2 et
B LAT 00 A% s , S g o - e A ¢ LAT #5690
e, AN PG LAL S0 45 (4 RCR A0 2 30 D) 75 2 kA5

Received date: 2010 - 05 - 04, revised date: 2010 - 10 - 12

EEWE PR RN AHT TAREZr 105 H (keex2-yw-303) 5 [86 Pk A4 AR Toll 22 51 2551 H (KISX0401 )
EEEN 2 T(1978-) 4, WA R B9 07 1 2 4 BB, E-mail : 1i1i_1452@ 163. com.

* {EIF4EHE : E-mail : guxing(a@ irsa. ac. en.



340 a4 5 2 ok B 2 i 30 %

53 (0 TR A

T2 SRR 28 4 BB B 20 T DA B oA
FAF S BN AR . UL AT A R AR S 5
I X HR o A8 A 07 B AR 2T Hb IR B L A
V5 BB A 3 R PRGOS AT AR B ) UL 5
U8, ANt ) e % P P SRR R AT o H S 40
T JRE B R R A S RO R T T, [ P A Y
W F M b i e R A S i 5 RS R Z el 7
MBI FR . M2 SRS LAT &K &
LSRR A R A P RAFHBA Fh S
5 RATFZ A % R S H0E 8 £ 24 PROSPECT
PRI )22 S AR (SAIL) 250 kil LG A 41
F R ETE (2R 61 ) 38 AR 2R G0 1Y 6 R L
iR R R R SRR HLAE AT T AR
RRME RS RG22 5.

I FH 40 0% i P A PROSATL 65760 440 EL AT
SE LAT A 363545 5 0 AL 1) R A5 i) A 32 Je%
PEMER T ) N R R R |, A B R R
I T 4 ¥ CBERS-1.SPOT-1 HRVI ., LANDSAT-5
TM F1 NOAA-14 AVHRR %L ERESAEFE I LAT J71A]
FHERE2E 5. BT AN LAT SR G R ], 1531
BT LAT B S A AL e an AR M O B, 3 17—
P I TR AR 5 A2 TR I 5 I B S B0 T
.
1 ERESERL

T8 S S B L T A A b D 1 S AL
R RS T (4 A5 e A A 328 B S A P R Sk
S M AL
1.1 g s S

A B HOETE R A PROSPECT | SATL fi4 4
G PROSAIL AT IR AL AT 45 5 LAT {H 1 Hh
YIRS AE . A5 5 WV A 2 SRR I B 43 BT Ak 2
B HE Al BG5S 56 v, PROSPECT 274 (1 5y A 2 4k
M P 500 ~ 1500 nm, FE SIS RN J 1.5, 1
LEFE it Cab 40, K & HE Cw R 0. 012, i &
i Cms iy 0. 005. SAIL A5 5 (%5 A S 50R < i 1 X
FEEL LAT (Y EUE 5518 0 ~ 5, W THIITAR A 45° )
KT 23°, A BH R TR AR 18°, WL 75 57 5 K BH 75 137
li] ¢ £ 130°.
1.2 {RREE NBEAME RS S

it L R SRR A T I R AT, T A F)
T2 R AL KA LA LI 45 1 AL s AR
B P X S SR AR A i R . R A5 AL R

AL MG S 75 2 AT KA L. bt
Tk S S R B A AR AR AR B R i A
FIL AR A AL B R 5 S

eI By, B AL R A AL 115 S
T IRAH AR A Y 52 W) 0 SR 3% I S 1T
FAER— A WAT-107, )2 AL B A% A [ Ak 1 ' 3%
SERE LT AT LAFR R

L = Ap/(1-p,S) +Bp/(1 -pS) +L; , (1)
X p JEH OIS S 3 5 p, S ) SR PR 55 1Y)
TR S R EROB IS R B L) R RA WS 1]
WG S B A, B 2 5 RSB AUAT B R
A RPN 2L

SEEGH  MODTRAN #4549 (1) 3 %2 240 A0 5§ MID-
LAT SUMMER K< i B8 Al R 3 #5841 RURAL <%
JREASAY I PH R TOUAf 18°, XL K T A 23° A& JR4% i
J& 30. Tkm , 1187 H A5 = B 0. ke, 357 4 3 [ i 5%
575 J9 5880 ~25000(em ™).
1.3 EEERAY LT N Rz 4R 4L

FEAL R A AL Y1552 B A5 5 i Sl b kAT 4%
JEAR TS N B, A AL SRR R AL RIS
X} TV SRR U, (B AL SRR R B 0L B Y K
TR (A LAy BRI Y it 132 S (A )
VEEHRE PG E BE S35 o L(A) |, WAL J s o A5 400
B iERE R E(A, ) ATRIA N

E(A, A,) = f:L(,\) : S()t)d)t/J:\IZS(/\)d/\ (2)

X T AL AR B B — D R BE, 70 il 4 R X
(2) 153 BIVAT A 21 Fp B PULAZ SR AR A G T AR UL 5
A0SR DAL R AU AL i il e BE AR S A R
ESCREY LOA) IR A i 25 2R R R TR
SN, [R) IO S e A2 SR e ) L ) S

2 ETERRMESHAEERISII LAL
i) 7 B EE 382 53 4

FET R IEAAUAF 5 , A LA R 4 FpAS [ 2%
J& 7% CBERS-1,SPOT-1 HRVI, LANDSAT-5 TM 1
NOAA-14 AVHRR #&i4) LAT B9 RCR BEFT T 33 L
Sr#r. th T NDVI 5 LAT (9 5 B f 56 R
JRAS R P B NIR 9% B 09 85 5 1 Je v = AH N
) NDVI {f , Jf: LI % 2e & I NDVI B8 £k % R AF A%
TR ) LAT (1 S

MR bR J7 i, AR SCREHLIE 5 T CBERS-I,
SPOT-1 HRV1 .LANDSAT-5 TM #1 NOAA-14 AVHRR
PUF AL B 4450 4 2 1 NDVI (R DU Fp A% J8% 28 X6 7



44 %

I 45 < B 5 SN LAT de i S 35 Beise it 7 vk 341

B R BG4 5 R 630 ~ 690 nm 610 ~ 690 nm .
580 ~740 nm 500 ~ 1110 nm, H NIR 3 B35 Bl 43 #il
#1770 ~ 890 nm 790 ~890 nm 730 ~950 nm 680 ~
1100 nm.

FIH 3R 4 Pl SR 5300 NDVI #0145 5L By
fHOAY AL PRI S0P E B0 L2 1. 3% 1 LAIL-0 3%
s~ LAT =1 Xt 9 NDVI 55 LAL =0 % )37 4 NDVI {&
Z2% Kl LAI2-1 \LAI3-2 \LAT4-3 Fil LAIS4 435
FRAHR B LAT G5 1 B, X5 By NDVI Ay
MEANO—4 i‘ém LAL 43520 0 ~4 Jiif ALAL = 1 Eq‘Xﬂ‘
I ANDVI 45 Y8, MEANO—3 7R LAL 43514
0~ 3 1fif ALAL = 1 B} XF 5 59 ANDVI 1 F 2 {5,
MEAN1—3 2275 LA 4351 1 ~3 ifif ALAI = 1 B4
7 1) ANDVT (33572 {A.

R1 FRESFEN LAL e S 47
Table 1 Analyses of LAI detecting sensitivity

SPOT-1 HVRI ~ LANDSAT-5TM  CBERS-I NOAA-14 AVHRR
LAIIO  0.25173 0.19873 0.2111 0.03747
LAI2-1 0.10127 0.0849%4 0.07826 0.01455
LAI32  0.04161 0.03792 0.0308 0.00633
LAK43  0.01979 0.01928 0.0143 0.0032
LAIS4  0.01094 0.01101 0.00778 0.00184
MEANO4 0. 10069 0.070376 0.068448 0.012678
MEANO-3 0. 10360 0.0852175 0.083615 0.0153875
MEANI-3  0.05422 0.04738 0.04112 0.0080266
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