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Comparative Analysis of EO-1 ALI and Hyperion Data for estimate
Leaf area index of Rubber plantation
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Abstract
In this paper, the ability to estimate the rubber plantation’s leaf area index (LAl of

hyperspectral remote sensing with Hyperion satellite and multispectral remote sensing with
Advance Land Image (ALl) satellite were compared. LAl was estimated by NDVI. Many mathematical
models such as Linear, polynomial, Logarithm, Exponential and Power functions were used to
determine the correlation between NDVI and LAl from field survey. Sixty eight LAl data from field
survey was divided half for calibration and half for evaluation data sets. From many mathematical
models, the power function give maximum R® both Hyperion and ALI, Hyperion give R’ = 0.738
(RMSE = 0.089 m’m ) and R* = 0.624 (RMSE = 0.119 m’m") for calibration and evaluation datasets
respectively and R® = 0.582 (RMSE = 0.165 m'm”) and R = 0.482 (RMSE = 0.280 m’m) for ALIL
The result shows hyperspectral remote sensing is suitable to estimate LAl of rubber plantation than

multispectral remote sensing
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nawan (Dente et al., 2008; Fang et al., 2008; Guérif & Duke, 2000; Prevot et al., 2003; Maas, 1988;
Boegh et al., 2004; Dente et al., 2008)
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Rouse et al(1974) lawmuiArnadignssunantauuvuasuralas (Normalized Difference
Vegetation Index (NDVI)) ""‘j\iLﬁuﬁ’]ﬁ"ﬁﬁﬁﬂjwiimﬁﬁﬂuﬂﬂi%&;ﬂﬁﬂ‘gﬁuaEJ"NﬂfZJJN‘U’JN (Jensen, 2007) dwsuly
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%wﬁﬂwgﬁﬁuaaﬁml,asﬂizLﬁuﬂ'nmmsmﬁuaqszmnawaqqg}mamsLa'%zylﬁuimaﬁﬁzjuammna%ﬁmﬁm
(dry-down periods) (Huete and Liu, 1994) Tngldianisasieusadlutiandunasduns (Red) wazaiendu
dunusalng (Near Infrared) TunisAiuae

Tumsinwafediinisussunasduinuiiasluandedfionssa Normalized  Difference
Vegetation Index mwaumsi 3 waz 4 uazthurmanuduiusiuadeiinuiiialuiildannisdisae
meausiluguamnuduiusvesileiduuuuidunss ndludvaidsans asn37iu onlmiuidoauazilsituiay
YNNI

NDVITU.s S (R'?SO \) R?UE);(RTSO + H?USJ (3)

e Rysg A AIN1SE8NaULAINIANEIARY 750 nm dmsudeyanimaniiiies Hyperion
Ryg5 AiD AIN1SAZVIDULENTIATNETIAGY 705 nm dwsudeyanina1iiies Hyperion

NDVI = (NIR—R)/(NIR+R) @)

P {
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Wiganaiun1suszunasvdiuiifalu (Haboudane et al, 2004) azgnuuseanidu 2 nguiwingiu Aongu
foyaildlunsasrsuuudiass (Calibration Data Sets) $1uu 34 uawnegs uazngudoyalunisnaaey
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Foyaanamangaaiion Hyperion wag ALl azgnisndnnaiduifiunssas NOVI vasqanind
fanfitaniepiaransasstutuafidagiaiansvesutasiiedns anduididedfivnssudldum
ANHdIUSIERUUIIRmNRlamanselelaitukuudunse Indludeamdsaes aan139iu onlwuidea
wazilsriduiavendids iielduszanuadeiiuifsly Tnsuiazuuudiaesasgndnuddussansnng
#naula (Coefficient of determination RY) LiieUsuanisanuduiussyninsidudiuiilususuiife
WT04 uAgATINAN RMSE Liteli¥aamuuiugesmsysssnumdviiuiiinly

Han1safkvuIaemeadinenansineimualinan1sdimaniaauiuvesa LAl anyadeya
#5719WUUs1809 (Calibration Data Sets) LUu Dependent variable (Y) uwag fasdiianssas (NDVI) 1Ju
Independent Variable (X) feilenduidunss Indludlsaniasans aon139u wonlwudsawazilsiduasen
f1ds Inensdlfeya Hyperion liiAnduuszandnsdaaule ;) Teregszning 0.695 - 0.738 navesnis
NAABULUUIIa09 (Evaluation Data Sets) TiarduuszAvdnisdnaula (R') fidnegsening 0.605 - 0.624
uazA1 RMSE firogsening 0.116 - 0.122 m'm” luvaizifiarunsdidoya ALl Timduussansnsdnaula
(R") fiAnegszwing 0527 - 0.582 HaveINTNAABULUUTABY (Evaluation Data Sets) Wienduuszavsnis
dndula (R) fienogjseving 0.445 - 0.482 uagn RMSE flA10g5e919 0.280 - 0315 m'm” Fansnsdi 1-
2 LLasgﬂﬁ 4-5
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A13197 1 agunan1sneaenisussaaadsiinuiRaluaindyiiiig NDVI fldandeya Hyperion

Calibration Evaluation

Data Sets Data Sets
laridu (Model , n=30) (Testing , n=30)

R* | RMSE(m'm?) | R® | RMSE(m'm?)

LavENAA 0.738 0.089 0.624 0.119
IR 0.703 0.095 0.609 0.120
aan13Tu 0.710 0.092 0.614 0.122
Indludoamdsaes 0.701 0.099 0.616 0.115
nlniulea 0.695 0.109 0.605 0.116
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Calibration Evaluation

Data Sets Data Sets
laridu (Model , n=30) (Testing , n=30)

R RMSE (m’m®) R RMSE (m’m®)

SURRGULS 0.582 0.165 0.482 0.280
RN 0.527 0.168 0.457 0.282
RRRUEIH 0.555 0.185 0.452 0.282
naludlsamdsans 0.531 0.178 0.456 0.292
onlniulya 0.528 0.218 0.445 0.315
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nsuszanaalaana lonisdrsiasseglnawuuiafaidnnsy (Lee, 2004; Mutanga and Skidmore, 2004;
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18y (Kucharik et al, 1998) @sanunsassuiednsenumsiduisdiuseyitlifinnuunnsiisfiuainns
Ussanauimudsmensinensinaldnsdrsranvudafaiunasatazlowwesanasu annaviianssa (Broge
and Mortensen, 2002) Usgn1siaes maUssgnifldinisdsassesing anugniiesvesnisusvnaifaiiiiug
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