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A B S T R A C T

Wh e n p h y si c al v al u e i s c al c ul at ed f r o m s at ellit e d at a , it i s v e r y I m p o rt a n t t O

m a k e a c o m p ar i s o n b et w e e n s at ellit e d at a an d g r o u n d t ru th d at a . T h e r ef o r e ,

g r o u n d t ru th d a t a i s q uit e i m p o rt an t ･ M an y s pe c tr al d at a a r e c oll e ct ed u $ l n g

sp e c t r al m e t e r s o n th e g r o u n d l e v el . B u t s o m e p a rts o f g r o un d a r e v e ry di ffi c ult

t o t a k e s p e c tr al i n f o rm a ti o n of th eir s u rf a c e s ･ F o r e x a m ple , F o r e st , w e tl an d a n d

a g ri c ult u r al 1 an d ar e di ffi c ult t o t a k e sp e ctr al i n f o r m ati o n .

I n st an t A e r o S ur v e ym g s y st e m w i th sp e ct r al m et e r h a s b e e n d e v el o pe d t o

m a k e s pe c tr al i n f o r m a ti o n o f f o r e st , w etl a n d a n d ag ri c ult u r al 1 a n d . A r e m o t e

c o n t r ol h eli c o p t e r w a s ap pli e d t o th i s sy ste m ･

1 . S y ste m

W e i n t e g r at e d w i th a r e m o t e c o n t r ol h eli c o p t e r , sp e ctr al m et e r ,

m i c r o -

c o m p u t e r , G P S r e c ei v e r , C C D c am e r a an d ･ T h e in t e g r at e d s y st e m i s sh o w n

i n F i g u r e 1 . R e m ot e h eli c o p t e r w a s m a d e b y O r g an n e e dl e c o l It s p a yl o a d is l l k g

i n g r o u n d h eig ht ･ W h e n it i s u s e d o v e r 1 5 0 0 m , it s p ayl o ad is 6 k g d u e t o l o w ai r

p r e s s u r e ･ T h e w eigh t o f o u r o b s e rv i n g Sy s te m i s l e s s th an 6 k g . T h e r ef o r e , o u r

sy st e m i s a v ail abl e e v e n o v e r 1 8 0 0 m , hig h l a n d ar e a .

O u r sp e ct r al m e t e r h a s 2 cb a n n el s ･ O n e ch a n n el is f o r s a m pl e o b s e Ⅳ 1 n g .

A n o th e r o n e i s fo r w hit e r e f e r e n c e ･ R e fl e c t an c e r ati o is al w a y s c al c ula t ed fr o m

th e s e 2 v al u e s
･ It is n o t n e c e s s ar y t o t a k e a w hite r efe r e n c e m e a s u r e m e n t b y

s a m p l e c h an n el d u ri n g o b s e rv l n g ･ T hi s c h ar a cte ri s ti c i s v e ry I m p o rt a n t t O d e v el o p

th i s s y st e m ･ If it is n e e d e d t o m a k e a w hit e r e f e r e n c e m e a s u r e m e n t b y s am pl e

c h a n n el
,
it is i m p o s sibl e t o m a k e l e s s th a n 6 k g a n d sh o rt o b s e r v l n g d m e a

o b s e Ⅳ l n g m o d
.ul e

.
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T bi s s y st e m c a n c oll e c t r efl e c t a n c e d a t a , i m a g e a n d G P S p o siti o ni n g d at a o n

th e s am e ti m e ( e a c h 1 s e c o n d) . A ll d at a e x c e p t i m a g e d at a i s c oll e ct e d i n m ic r o

c o m p tlt e r . m i s c o m p u t e r h a s 40 M B fl a sh m e m o r y . R e m o t e c o n t r ol h eli c o p t e r

c a n fl y f o r 2 0 mi n ut e s . It i s fl yi n g o v e r 1 0 0
- 1 5 0 m h ei g ht fr o m o p e r at o r ･ Its

a bility is m o r e h i gh n i gh t . B u t 1 5 0 m is li mi t ati o n o f o p e r at o r
'

s e y e .

T h i s sy st e m c an g l V e u S 3 0
- 5 0 m a c c u r a cy o f p o siti o n .

It is g o o d e n o u g h f o r

N O A A A V H R R d at a an al y si s . F o r m o r e hig h r e s ol u ti o n d at a ( L A N D S A T , S P O T

A D E O S et c .) , hi g h a c c u r a c y p o siti o ni n g d at a is n e ed ed . I n th e n e ar f u t u r e
,
w e

w ill a p pl y D G P S m o d e t o p o siti o n i n g , I n th at c a s e
,
a c c u r a c y of p o siti o ni n g is le s s

tb a 皿 3 I n .

2 . T e st i n fi eld

T his sy st e m w a s t e st ed i n N a g an o p r ef . an d M o n g oli a . M o n g oli a is al m o st

hi gh la n d a r e a o v e r 1 4 0 0 m . W e h ad 5 flig h t s i n M o n g oli a . l st fl igh t is o v e r sli gh t

d e n s e g r a s sl an d a r e a . Fi g u r e 2 s h o w s l an d s c a pe o f l st t e st fl ig h t . 2
- 3 fl ig h ts a r e

o v e r sli g h t d e n s e g r a s sla n d w i th l o w tr e e s . Fig u r e 3 s h o w s l an d s c a pe o f 2
-3 t e st

fl ig h t ar e a . 4 - 5 fli g ht s a r e o v e r m i d d l e d e n s e g r a s sl a n d . F i g u r e 4 sh o w s l an d s c ap e

o f 4 - 5 fli g h ts a r e a .

Wh e n s p e ct r al d at a i s d et e ct e d fr o m 1
- 2 m h eig h t , l st t e st a r e a i s t o o l o w

d e n s e v e g et a ti o n . 2 - 3 t e st a r e a h a s l o w t r e e s . T h e r ef o r e
,
1 - 2 m h ei gh t

m e a s n r e m e n t c a n n o t c o v e r wi d e v ie w of s p e ct r al m e t e r . It i s i m p o s sibl e t o c oll e ct

a v e r a g e i n f o rm a ti o n f r o m s u c h l a n d c o v e r .

O u r s y st e m c an c olle ct a v e r a g e sp e ctr al d at a f r o m s u c h l an d c o v e r a r e a s .

B e c a u s e vie w a r e a c an b e c o n t r oll e d b y r e m ot e c o n tr ol h elic op t e r flig ht h eig ht . If

skillf ul o p e r a t o r c o n tr ol a h eli c o pt e r , h eli c o p t e r fl ig ht is v e r y sta bl e . F ig u r e 5

sh o w s r e s ult o f s p e ct r al d at a o f 2 n d fl ig h L

3 . C o n clllSi o n

T his s y st e m c a n t a k e s pe ctr al i n f o r m ati o n o f c a n o p y o f f o r e s t , s u rf a c e o f

w at e r
,
w etl a n d

,
a g ri c ult u r al 1 a n d ･ T h e c o st of o rdi n al a e r o e x p e ri m e n t i s t o o

e x p e n si v e . T h e r e f o r e s u ch m e a s u r e m e n t c an n o t b e s t a n d ar d i nf o r m ati o n of

g r o u n d tr u t b ･ M u c h sta n d a r d g r o u n d t r u th i n f o m ati o n i s n e e d ed t o p r o c e s s

s a t ellit e d at a f o r p h y sic al v al u e s . T hi s s y st e m is i n v al u a b l e .
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F i g u r e 1 l nt e g r at e d s y st e m
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Fig u r e 2 L a n d s c a p e 1

Fig u r e 4 L an d s c ap e 4
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Fig u r e 3 L an d s c ap e 2
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F i g u r e 5 R e n e ct an c e
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