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TIVINVETFTFAAT VI —F—
Digital Handycam
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Hh Az
T77A405— BEFITAVT—hT—
g e 1/4 4 » ¥ CCD EhHEHTF
(AL {5 A R0 B R 22049 100 HEIR)
X=LVL VX H—=)V U7 4R
1085 (OB%), 401 (7Y %)
f=4.2~42mm
(35mm 1 X B TIE H X5 F — KN F: 48~480mm
AFE 1) —F—FK: 40~400mm)
F1.8~2.2
7 4% — £ 37Tmm
A GER
BEHY A X 2.5#!
#N v ML 200, 640 K v b
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EAR =7 2
BEAM FINDER I11
C5332 2 1) =X

WIRA T AC 100, 120, 220, 240V 50/60Hz
DC 12V (11~15V)

T FH B 5 234y FEI T (8844 ¥ 17

AT S e B KE 15.734kHz
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IR 1 700 AL E
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Analytical Spectral Devices, Inc.

FieldSpec Pro

Fieldspec Pro FR

Spectral range 350 - 2500u1m
Sensors Sl9TE TG ¥~ F
Sensor linearity + 1%
Sampling interval 1.4nm (350-1000nm)
2.0nm (1000-2500nm)
Spectral resolution 3nm @700nm, 10nm @1500nm, 10nm @2100nm
Wavelength accuracy & Inm
Wavelength repeatability = 0.3nm Ll L
Data storage IN= KT AT A ) T IRAT
Operational weight 8kg
Operational size 33x12x41
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2.3 EEMAE
2.3.1 tEAEIEE

WEYWoE, HEHEZHAIREEL T, BRAGHEFREEINTVEL, £OFT
HETIES LA LEER L SN TWw 50D ER{LAEATEE (NDVE:Normalized
Difference Vegetation Index) Td %, NDVIIZZ (2.1) TREN L L HIZ, THOD
7R85 (RED) & R4 4838 (NIR) O HEE D EE BV Twb,

NIR — RED

NDVI= NTR+RED @

WD ARYT Dvid, THRETRERIZL 2RO ERL, fRETI
EOWEIZ LAXDER - EHPHEMT 2 W) EBMERED, 37/, HPOER
WCHDHEEL LI, THBTREPKRE L S, LA o T, AT E BRI
DEXEDHIETHEEZBATHIIENTE, MEDEUELRLDICERLIE
BTh b,

NDVI D/EIZ —1.04 5 1.0ICIEFRL SN, ERKZEFHEDD DITRDEE
wL, HAESHETIZONT, F/, HEEIFKE (2 5IZOoNTNDVIDEIRK
b, X421, HMEBIVTHROBERIT 2 RITEEOFFEEZELD
DTH b
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@ 2.5, 26 3FNZNIBHTEOESTEHL 2L ELERNTHEADEL BHE
L7ze EDEFERECHT 2MAORLIEETH S

[ 2.5, 2.6 XFEUCBALZERL 2HRTH 247, SERISHT 5 RIFREDS
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By —PDARY P VEEELLT, FHRRIIOVTIER DL IICERERD
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JNVEERE LT, BE LASBIAORSANRY PV ORMER 0 & L7,
EEADARY PV EERICOVWT1EL D E IICHARDARY M LT -8 %
IEL 720
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AL E LT, ¥, THEERE PPMERP, L PGMERICERE L7z, PPM
W7 NA T —EE, PGMEZL—X7r—VDE/ 7u@Ezik i ERXTHY), £
NENLUTICRTE) TH 5,

e PPM(Portable Pix Map) F£3
P6
BEE O 4 X ERORY 1 X
EFEL NV DRKE
(0, 0) ® Red &, (0, 0) ? Green fi, (0, 0) ® Blue f, (1, 0) ® Red &,
(1, 0) ® Green 8,

e PGM(Portable Gray Map) &3\
P5
E{EDOMET 4 X RO 4 X
BFILL NV DBRAE
B¥*1, BF2 BEES3,

K290 521D PPMBERO7 VA7 —EED»5 R, G, BD3MDPGM
BROT V= A7 — VEGEGEREN %o RBFFETIX, NDVIERIEKD7Z0OIZR
RO PGM Eifg % 7o

&SR D —E

B EETIE, FROEZROFHFTHRESR L) L |FEMATL . NDVI B % 1F
Bd 720120, 9, FAEES O WHEGORZERE F U HEREkE BT
VENDH D,

AR BE O B #i P &[5 U ARV BB O 58I, 640x480 pixel ¥ 445x360 pixel T
Holze RIZTHHE R EFNEFEOREGEELELEL, BEOT A X2 dbd b
7o RITIBER DR L V) Fikz v b,
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—U I . (€ 2.15: $k & L 7oA (%
(FRHNHG O RS A D) Q“%O'q
445x360 pixel 5x360 pixe



o fafElix (N—RAH)

BEOIK - §/T, KN ok, y KA bEEDILAETIA - #/M5FTb
NBETHE, ATEE (2,y) 55 BHER (X, Y)~OT v Y 73,

{ X =az C(2.2)
Y = by
DEFBEH 5, TN EEFEL 232
z=X/a
{ o (2.3)

Eleho a, b1 LN KEVEZIFIASN, a, 0251 L h/hSvE Eidfhdh
Bo TNDEH R FHETHNEBOLZEZDMAE (X,Y) ALY 2 ANERONE
(z,y) KD, ZOMBILHIERE FALTT LV LAL, (z,9) 1, K-
RHEDNRIZE o TREHEIC LS5 2VIEEEH Y, DT 2 ANEGEOBEESHFIE
Lgwizd, WIFICX o TEFEME KD LLEND B, WEEROMEME-> Txf
BT % BIFRDME% KD % JEE IR i (M —KN1F) 258 % . MM ELEZ,
X216 D& HIZHERL TROLMLE (2, y) OEFLEEROT — ¥ £ BV TRLE
VAThbN b, MEABROBEAMHTDOLEIL, (z,y) DEEODEFK g & DEHEEEI
FoTROLN, (z,y) KB AEET—% Gz, y)id, UTOX»LF3EIN5,

G(z,y) = (1 -p)(1 - q)-g([z], [v]) + (1 —q) - g([z] + 1, [v])
+(1 = p)g-g(lz], [y] + 1) +pg- g([z] + 1, [y] + 1) (2.4)

ZIT, [z], [y EENEN, 2,y T BIAEVWERTH S,

G={1-p) (1-q)Gn+p(1-q)G.
+{1-p) gGi.+pgG::

X 2.16: 183 D#E HE L3R
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reflection from leaves

reflection from leaf

reflection from the background

Indoor Outdoor

X 2.20: BIHERE & EABEOE

ARZ PO A= TERADELBATIHELEOESLBHETAHEL T,
FCBAZEBAUL TWTY, HGONIHERGHIE L L, 2FD, K 2200K 9512
R TEDESLBATHIHEIE, E40ELXHHTLIHEGLIELD), ¥0
RETDIZDICRRROEENH 5,

ZFZT, ROFEFICEBL T, THEZE RYLEE, NDVIERIZ BT 5RO
TOFFHREDET L DENIIDONTENT T2 72,

F7:, ENDVIEEDS, FBHIARZ bOxA— 5 TEEIL-F8ETIREHL,
ANRZ b A—-F 2 X DEHL 72 NDVI & Bf$IC X Y EH L 72 NDVI Dz 17-
Foo ANRZ PO X—=7THRELERI, ZOEFAPLK 221 10RT L1,
B DMEIROK 1/3IEH & L 7=

4——— 44Spixe] =t

121pixel
——
r_--ﬂ/\
' 1
'
1

1 Il21pixel

-----

365pixel

X 2.21: A7 bO x—% OERBIEH

26



LiEnf@irns, HA40EZEBEL-HELEOESZEBRALEED2OD
B 58RI NV TEE L7 NDVI DR BEROEE Y fTo 712,

2.4 HHREEER
2.4.1 AN PMNINTF—L2DEEER

X 2.22, 2,23, 2.24, 2.25 3 FNZFN 200047 H, 8 A, 9A, 11 ADA~RI b
OX—=FIZXBEHT =S IZ OV THEE BHIZBT 2EDREOBAL»LHD
M7= NDVI, #tshz ZRICBIT2BA40EOEEIL» HBLNA NDVIIILTED
iRz RL Twh, IOLmd 1 BEOBALRL TBY, 7THE 1278%E, 8 AL
1205, 9 A1 14588, 11 IR OMHOBARZEBIIL 4R TH D,
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[ 2.22: 7 A DR & ZNEANC X H NDVI DR
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[ 2.23: 8 AOBRMBA & ERHIRIC X 5 NDVI OBR
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2.24: 9 RO BMER & SAERIZ X A NDVI ? E1%
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X 2.25: 11 A OB HEH & EANERWIZ L 5 NDVI DBtk

TH, 8R, 9BREDBKRIZONVWTYS, RGBS LEL L /- NDVIDfE, &
NEHA 5 B S/ NDVI DMEAS 0.8 LE L FHITKE W E W) STHMEL 704
RERLTVD, LAL, BAEICHEBERNE ERNEHENO NDVIOHBEBRIZR
bhev, HEHOREREE, 7A130.001, 8 A3 0.023, 9 A 0.058 THH, \»
TNH/NSLETHS, TH, 8H, ORREDHARICHL THHRDIEBEEIZN
REAT, BIARRIO NDVIICIZH F Y EDF R WVADTH S, L > T DRI
BBl & S NEEIC XL AWM AREOHMBL AL LIZREETH 5,

11 AOERERNIC BT 5 NDVHIZMO R & KR THAMOENKE V, RER
3040820, Mo BICHEPERBAEIKEV, COLIICILANTA, 84,
AL ELLFERELRL-ERIL, BRKSRE L Ty aHADFTIZIE T DORBICAL
ELTWR500H0, ALELZVWEBEOEL OFEKEEDEVAHARED NDVI
DELLTEN2DTH S, L LHBERE & FREE O NDVI OfEZ # A #
ICHRTHBE, ZFOMAEKREL REZ2BASS Y, BUHMAZEHEEL THE~
DED NDVI & EDEED NDVI DEF LT L I HAIL Zve ZOEHICOWT
&, BT HEGEITIC L AERENOERET D,

[ 2.26, 2.27 %, FHEIR & EREEIC 313 5 NDVIO B E{LT, BB, 2
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MNER & b STEEDOB RD A EILERL Twb,

RMERR, EANBACEEL B LR, EB53 74, 84, 9 ADHETIZ
NDVIiZiF L AEZAEL T Zewds, 11 BiZz 5 & NDVIAWT OB A D /M E
KZBPEMBRONZ I ETH D, FICERNBRTEOFERASFEE RN TV S,
TH, 84, 9 ABBAKRDEREARD KEWIFET, #ARMF/-IEAT L DNDVI
CEAARONT, 11 A% 5 L 2KMICEDEEENNS R Y, TR
Lo THEBEDELFILEVD D B,

205}
Z 04 |
03 |
02 +
o1t

2.26: TMERRIZ X A5 NDVID B &1L
(Bl 7A108, 8 A25H, 9A29H, 11 A 23 H)

09 ==
08 |
07

— 06 t

>

a 05 F

204
03 +
02
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X 2.27: EREEIC L5 NDVI D AZE1L
(BiB/H 7HF 108, 8A25H, 9A29H, 11 A23H)
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EEICBWTHREED 2 ODOWBUIFEIL 2o K 2.35, 2371 FRZNTRE
%, FNEROCALNTTLTHD, K236, 2381, TNLEEOEELFED
EIBICHEL 2L EDEA N T ATHY, BORVESIIE, BOENEHH
EThHb, RNEBROBROBEBROBEEEZ, EOEBOBERMEL N /NS RIEDL
ZAIGAL TV A,

B 2.39, 2401ZFNFNNDVIEED L AT S Lk, FREBOEHREFED
BIBIZHEILI-E AN 574 THD, M24055, BONDVIIEEIZHRTKE
(o TWAIZENTNA, L, BOEIRTIEIEDEIRIC LTI & R
RO REHREA ST/ E 2 D, K (2.1) DNDVIEHKIZBNT, 58A/HE
(B 7:DIZNDVIE L TIRKEL R ENLTH b,

Dbz, B THREIL -2 ToRKIIDOWTITo7/, NDVIEEZE, Fh
PREOEBE EOBERICHEL L XD AL S L% 2.41~K 2.56 1R,

EOBADE A LT T LHBROEBOFHNEDHIRL Y H NDVIAKE W,
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