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Monitoring of rice growth using a multispectral camera: evaluation of nitrogen absorption
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1. ZLHIC PEDTIVFARY NVA AT DRIV AFTE S L 512720, UAV
(Unmanned aerial vehicle) & #lAELEKMBEBTE=X2Y) v IZHEHPEZ>TWVWD,
YNLVFARY MV HAFTIZEBKBE=R) DOV TIE, FHRS VIXERRE IS
A 2 DNEHEZRXATED, #EHS D FX KX VAT EGROHEEIZFHAL TV B D,
HECHRATREABMANEFBEL TE KT 2720121F, IIVF AT MLA AT+ UAV IZ
L BBHEHOER., WEVEETHILEZOND, TI T, AL TIE, /N TLAf
BRIV TF ARY MVARAZ 2 HVTKEGTE=X ) V7 &7\, YLVFART b
VT =R SBEHINBREERBE 1 X OERRINE & OBRIZDOWTRET L 7=,

2. iR AL MNEEBIIBEWT, MEEL2 33X —2 (D0, EEE L0, REEE %2
28% = (B, B BREL., A6 83X —UIZX > TRNINEA Y VF IV KGEETH
5 Ta)I65 5] ZFkEE Uz, —DOXEDKREZIE15x 15m & U, 201844 H19HIZ
B, SH1THICBMU, sA7HICHFZIZ -, 612, 93 14 HICINEZIT- 7,

KRRE=Z D v 7IZid, YIVFART MV AT (Sequoia) % ## L 7z Phantom3 % F]
M U7z, Sequoia i&, BifE, b IKHHINTVWE/NMNISILVFART FIVLARATD—D
TH O, #k (Green:550nm). 7 (Red:660nm), L'v FT v (Rededge:735nm), i
AN (NIR : 790nm) DBSHHEE T —X 2526 2R TE 5, 774 & 77V Atlas
flight IZ& > TA—= MM Ty P TIFW, A=N=F v THEE0%., ¥ FT7v TEE0%. &
FE30m & U7z, HBifElx 4, 5 HIC 1 & U TN £ T\, AFtT28 R %217 -
T2o 2B, BHO9 AT EEEHEL, =XV AT — a3 v THlE L Tl ERLHE
Me U7z, £72. 80x 80 cm B ADHER PR (7L —) ZEH L. T DRI % R
HIZEGAIZB W THBRIZE DAL L3I Uz, LT, ZORNBOKRE AT b
WA—=RTHMUTEEZ RO TEE, YIVFARY MUA AT THE U 72 UEHHEE % X
WRIZEMU 2, 2B, T — X OfRHTIZIE Agisoft #1:D Photoscan % | U 7z,

RWVF ARG MVIATIZEBEEZHOREIZDWTHEET 672012, Kigih Lo
HX O #EZIT o7z, ZI T, MBOREPHERIZEMHEEL, NE, HEICEHMLS
Bbh2zZ ePHOoNTWENFEEAIHICE T 2 ER1RINEITEH Uz, PEAD FiA IS4 FH
i chds7H17HE 7 H24 HIZfFW, 2o OH &IEIEE URHIERY U 72 #ifk T —
2 (7H1IZ7HE7H HIZHRY) 2T U7, 72, ERFINEE DK%
RBHEERRE LT, 2R EOEH (NDSI[i,j] = (Rj-Ri)/(Rj+Ri) ; Normalized Difference
Spectral Index. RSI[i,j] = Rj/Ri; Ratio Spectral Index) %#FIH$ 5, ZZT. Ri & Rji,
oA TIZE o THHIE NS #E (Green. Red. Red edge. NIR) TH2, ZHHD
REAEFE R & BRI E & OHBRR Z X, KRAEGZWNICH DR EZIH S T T 5,

AR KA EIRERTEF IR Ishikawa Pref. Univ., Faculty of Bioresources and Environmental Sciences
F—7—KR:UAV, RILFART MVAAT, Kig, £EZW. SRR

— 706 —



3. lER - BER

NDSI[i,j] & U RSI[i,j] & SRR E L
DIHEIfRE % Tablel, Table2 [Z/RT, 7%
B, 2EIOHERERDOEITH S, 7.
Tablel %z 7. % &, Rj=NIR. Ri=Green ®
HABDLENPTZRETHE I VNP5,
Z OFa#UE GNDVI (Green Normalized
Difference Vegetation Index) 1ZfH4 9
%, Rj=NIR, Ri=Red DfflAAEHE I,
Af e UTib A4 NDVIIZ 2 5 753,
SRIPINEZ XKL LU TIE GNDVI
DHPENTVWEENWZS, T 5T, Ta-
ble2 % 5% &, Rj=NIR. Ri=Green D
ABDENRETH O, HEFREIZ0.915
Lo TH Y, ERRINE L O,
MO ERNZ RN 5,

SR E & sRWEBIN R 5 17z (NIR-
Green)/(NIR+Green) & NIR/Green O
R412 (b % Fig1lZmd, "B, TIT
&, MEOH G A S %A (DB : Low, £
J:Standard. %/ :High) DAD#ER %
KLUTWD, £/, mEBIZIZ RGB 77 X
T K o THERE U 72 [BIG 2R D E S DIF
RINEERLTNWD, TNHERD &
2O HEHIC, HEEH (8H7H) £T
ZAEDMIRNS B 2 2137 <, KFBDEE
(FE) 1T U TBHEA R E S 7Ro TV 5,
Fro. BB SR — VEITEISE W DIEREN
TWAZ eERD 5, 72720, Wi % iR
5 &, R THET S NIR/Green DF
DMBRE A RIZ K E VDS, RERS T —
REFBENTYXNRRKENT L0
%, i, (NIR-Green)/(NIR+Green)
DX DITIEHUL U 72 508, BUHIERE % 8
THMRPAFRFTCE B Z L2 ERL TS,

Tablel Correlation between NDSI and plant N (%)

Ri

Rj Green | Red | Red edge NIR
Green 0.746 —0.743 | -0.904
Red —0.746 —-0.794 | —0.880
Red edge | 0.743 | 0.794 —-0.659
NIR 0.904 | 0.880 0.659
Table2 Correlation between RSI and plant N (%)
Rj Ri Green | Red | Rededge | NIR
Green 0.751 -0.742 | -0.901
Red -0.743 -0.795 | -0.877
Red edge | 0.746 | 0.792 -0.662
NIR 0.915 | 0.898 0.654
~12
g Avg. plant height of six plots
= 90r i
<
(o))
‘@ 60r .
ey
& 30 1
a
O T T T T T T
Jun. Jul. Aug.
= 1
o ---- High
O 0.8 —— Standard 1
+
14 — Low
Z, 0.6r 7
=
g 0.4- .
?
x 0.2+ H .
z Ve
- O T T T T T T T
Jun Jul. Aug.
8
---- High
6 —— Standard |
& — Low
(]
g
QO 4 i
x
z
2_ -
O T T T T

' Jul.

Aug'.

Fig.1 Time series of plant height, NDSI, and RSI

4. BHYIC  AWETIEE R IVF ZART NV AT % FWTKRRAEE K
B) O 21757z, TORER, LR RO KGR EZMAGDE - fHE L 2RI
B L OMENRE RS o7z, £/, EHAL LU 23880 GBI TR\ Z L RS Nz,
SIAME 1) EEsEES (2019) KEo%l, 87 (2). 121-126. 2) #fits (2018) HA
VE— MUY U 7FaEE 38 (1), 35-43.
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