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Table 1. Specification of the helicopter used as a platform carrying the simplified hyperspectral imaging system.

Model Power

Max. Distnace

Pilots Passengers Expense

Bell 206B3 420SHP 375NM

2 3 $NT60000/hr

Table 2. Bandpass filters available to the simplified hyperspectral imaging system at present state and their

intended usages.

CW/L (nm) FWHM (nm) Purposes

430 10 Chlorophyll a absorption peak

460 10 Chlorophyll b absorption peak

550 10 Phycoerythrobilin absorption peak, yield prediction
630 10 Chlorophyll b absorption peak

660 10 Chlorophyll a absorption peak, yield prediction
730 10 Nitrogen content determination

740 10 Nitrogen content determination

800 10 Plant vigorous, yield prediction

500 40 Simulate satellite Blue band

550 40 Simulate satellite Green band, yield prediction
650 40 Simulate satellite Red band, yield prediction
850 40 Simulate satellite NIR band, yield prediction
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Photo 1. The extension rod extends the camera head
of simplified hyperspectral imaging system
to its lowest position. The rod also allows

rapid filter change when airborne by
turning it 180°

TEISRBR L 2 B L & E /173 F1.4 - F16
[ > B R FL B8 T 1) 2 2 PSR BR DB R 1 1
lmsec - 3sec ] » {H£3 %850 K E A& ESHERR
FREMZHE > B R ER LR
Smsec - LLRFEEIIS F8 KT - ERELEH
TR E B B F I A s R R » 7] LUAG
EE AL 7T X F LIGE AR B ER
B BRI AN 38 W (I R -

TRAT 1o P R R i 2 o B AR i B 7 o P
BRATEERS A S EERHEZ0E -
{E st T AT A S R (K th A B 2 5 22 5,
oK ~ EIFERPMALE T8 HEBER
R - EEWEF - FIRENRITSES
600m » Pk ZH—F 77 A B EE > bz
PTEEKT 70cm (B 1) o BT AR KIE »
T R R AR AT R IR (H - 2) - b
HRETR TS 3m x 3m> 53 BILLE (708 e
REUE » R HCEANE 2 BT » B s
FE RS IR BB 1 » FR M R A i R P S R i
B AR E RIS B 2 5 -

B HeniE

=
*
e

ook
Z
e
@

Fig 1. The 740nm image of rice fields for Rice
Precision Cultivation Experiments taken by
the simplified hyperspectral imaging system
at 600m height.
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Fig 2. Reflectance spectrum of white and black cloths
used as reflectance correction controls. -

Photo 2. Placing white and black cloths in the field as
control points for reflectance correction of
the images taken by the simplified
hyperspectral imaging system.
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Photo 3. Map of rice plant nitrogen content in the
field in its text file format.
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Fig 3. Map of rice canopy nitrogen content for field
plots from no.74 to 89 at TARI on April 28,
2003.
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Fig4. Map of predicted rice yields for field plots
from no.74 to 89 of TARI on May 7, 2003.

PHEKENEBT RIS » 747576
77~ F1 78 ERBRITZHRIEEEHERET2ME

[l (HREHREE BN ZEERR S MHEA
RN EHER EEE R TSR e S
HR AR B SR B R 22 R AR - S
(2003) HIIFI| F B &K 5 = L 3L S (R 4 I R 4R
AR 22 R G GBI € HAREKAEE
BHERTIENE  FREKH T IBR R LIER
KEER SHRAWMAFMMAR H 5t
EREBRAMARKNER T RZ— -

o~ #5858

DI ERERET AR R EE S
BIGERREERN BERLERNBRA
BEENRA HEBTEMENE - ~ET LY
REIFR HE R ERIE (AR S e ES
e — D BRET 22 I B A T 7 AR DU A AR 422 )
ZEMH1B RA L - RACH RE RS R T 21 A1
KL BRI EEERER A L EHE iR
3 E RS - AT A LB R HOE R AR
KA BRI EHBNEZM I MEER -
It AEZR MBS REEERECMTEERE
HHEERNBE

h - G

&5 % SRR BN R BRI 5T &R
EEZBGRELARRER 91 BR-5.13-8
-C2(05) % 92 EFI-1.1.6-BR-C1(03)F 1 BB
B0 DUk RSB AT RIS M IRt I 2 B 3
BER - BLNERN|FERL - FEERBHL -

7\ ~ BIRXRR

FHZE ~ BEIESR ~ E01ttAA - 2000 - AR A S B
MEBEMW BT - HERERR
7:23-32 ¢

FHYE ~ ZE/3108 ~ EEEL - B IESR - 2001 - KFg



PREKE 53 2 JERl R B0 R AR 2 A L 103

BB ERBRI A - p235-238 -
PRAC K B & PR AL FEAC B 5 & i SC 56 -
TIRICK 2 > Zrpri e

FRE ~ BB~ 2 18 ~ A5 A ~ FR IE5R 22002
FE P 3& 0 55 ol HiE i K ey e B 2 40K - p.
41-52 o FEF S /KA RG YE R 3E A8 R RIS
BLEhT o A ~ MR - LR - BEE
RGBT - 2% -

FAZE ~ 22414 © 2002 © £ ) iR Ll 5 a5
2 Wit SEELE R - p.129-138 = B2 7K
FERE HE R SRAE R Z AIGR B E 1l - A ~
MR > £ - BRGRERRH > 2
W% o

IS ~ BRATAZ ~ SRIESR ~ E5A0 - L0 ~ 21
fEH 2 2003 o € F &M R Gl B P 1
R Il A1 - 0 1 1 o2 5 76 p.81-88 = K
TAFRYE R SRS R - (BRI - PRI 2> iR -

REGRFEARM - 290 -

TR REEE - W BRI - BRI - 5
IE5R © 2002 © fAtR 7S B AR REAR IR -
p-101-112° FEFFA /KA A HE B SE R 2 401
Ak BN o AGARA ~ MRfR 0 B - BE
wERERRA - 2

HAEHH ~ BRTE AR ~ BRIEIE © 2002 o KFEEZ 18
TR el S B B SR e 2 HE M OE AR R 1L o
p-1-18 = i A2 /K Rea i HE 2 SR R 2 sk
B - BRER - MR £ - RES
REAERAT > ErPlE o

RIS GRS B A5 HHA  FRSE 22002
KRB EHHE AR ZEE - p.
91-100 = EFH i /K e 4 HE R 288 % 2 38
BB o Bt ~ MRtk - £ - BREG
RSEABRAT > ZHhRE -



104 HIZE Fim =B ghisE

Construction and Application of A Helicopter Mounted
Simplified Hyperspectral Imaging System

Y. Shen*', Y.J. Lee?, K.W. Chang' and M.H. Yao®
'Department of Soil and Environmental Sciences, National Chung Hsing University, Taichung, Taiwan
*Division of Agronomy, Taiwan Agricultural Research Institute (TARI), Taichung, Taiwan
*Division of Agricultural Engineering, TARI, Taichung, Taiwan

E-mail:yshen@nchu.edu.tw
ABSTRACT

Hyperspectral images can provide much more information about crops than multispectral
images and are thus more suitable to identify the kind and extent of stress imposed on crops.
However, hyperspectral imaging systems are mainly designed for airborne purposes and are not
available in Taiwan. Therefore, many local precision agriculture research requiring hyperspectral
images were hindered due to lack of hyperspectral imaging systems. The purpose of this study was to
build a simplified hyperspectral imaging system which could be mounted on helicopters to acquire
needed hyperspectral images for precision agriculture related studies. During the study, maps
regarding field rice condition, nitrogen status, and predicted yield were obtained through selected air
photo images and developed remote sensing models. The helicopter mounted simplified
hyperspectral imaging system can acquire spatial information in target area much faster and more
efficient than traditional survey method. Besides, it can provide a much integrate spatial picture and

is useful in related analysis.

Key words: Hyperspectral image, Remote sensing, Air borne, Bandpass filter, Precision agriculture,

Nitrogen fertilizer.
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