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Quality Monitoring of Paddy Rice Using Satellite Image Data

Takashi AOYAMA™, Keiji OOHASHI ? and Takumi KANEKO >

" Faculty of Engineering, Department of Electrical and Electronic Engineering

We have been researching to support production of rice with good taste by using satellite image data. Specifically,
we aim to extract protein content of rice using satellite image data before harvesting. When comparing measured values
such as growth condition and protein content of rice with satellite image data, it is necessary to consider the difference
of phenology by varieties of rice. So, as a first step towards monitoring rice quality, a method for determining varieties
of rice using Landsat-8 OLI data was proposed. Next, in order to estimate the protein content of rice using a vegetation
index (NDVI) obtained from the satellite image, it was analyzed which satellite image (observed at which season)
should be used. Furthermore, as a result of investigating the new vegetation index instead of NDVI, the estimation

accuracy of rice protein content using the new index was greatly improved.
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Fig. 5 Correlations between the protein content of rice after harvest,
and NDVI values at about one week (a: 2013), two weeks (b: 2015) and
three weeks (c: 2016) after the heading date of rice (Hanaechizen).
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Fig. 6 True color images of Landsat-8, OLI: (a) 2016/8/13, 01:34UT, (b) 2015/8/27, 01:34UT, and study sites indicated

by colored circles
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Fig. 7 Correlations between the protein content of rice after harvest, and NDVI values at about one week (a) and three weeks (b)

after the heading date of rice (Koshihikari).

Fig. 7 \ZHATRE R 297203, HIREI A 540 1 EREGE L7z 2016 45 8 A 13 H OFHEBIREL R 1X R=0.3576, I
BT 3 EFRGE L7 2015 42 8 H 27 H OFBMEE R 1X R=0.6664 TH-7=. oF v, HFEHAGHK 1 %X



RS T — % % V7Koo f B

FEBAME & AV E R B0, NG 3 R ERGE L7z & & D NDVI & ¥ U RV EERE L OO Y
EVHBANR S D Z E N oD,

MZERER E LTIE, ~TF=FEy, aveh V& I 2 ~ 3% O NDVIE & INFEZ D XKk F 3y
BEAENEVAHREZ RT Z ERP LNV, ORI OB AT TEIUL, INHESR ORKIHEE TX,
A0 ED JORERCAK OB BRI LR A R EEF ITIRIETE 2 2 B TR o T2,

4. NDVIIZEDHSFT=HHEEIERO®RE

BT — 2 D ORISR EE A REE T DI E LTNDVI N EL EbT& 7=, LvL, x84 o
FEECAERBREE (MugE), AN LSRRI K (R 2L > T NDVI DIAANOFEZ W52, 2K
DX N EEFROHEEMENEL 2Dt LEX OIS, £2T, BN TOT/NIY XL (FEE
OFHHE) (2% LT Landsat-8 ¢ OLI &I/ K& Tidd, OMEREWT L ITY X AEHE L.

ZZTIE3ETNDVI EOMHBENRE -T2, 20157 H26H (NFxFEY) L 201548 HA27H (e
V) OFETFT—Z %N T, NDVIIZRDAFEICOWTHRE L=, i L7y FREERIZLL T O A~F
FTOETHD.

(Rbandi)/(Rbandj)
(Rbandi-Rbandj)/(Rbandi+Rbandj)
(Rbandi)/(Rbandj+Rbandk)
(Rbandi+Rbandj)/(Rbandk)
(Rbandi)/(Rbandj-Rbandk)
(Rbandi-Rbandj)/(Rbandk)

mmoow»

Z Z°C, Rbandi (% bandi DR AZFL TS, [ L7Z30 Ridband2 75 bands D 43 K (Table 1 &)
T, TNENTF, fF, O, IFRAMEOEERT — 2 THDH. Z0 430 ROEEREZ A 2>5H F £ TORF D Rbandi,
Rbandj, Rbandk IZZNZNRIESHED. ZNHOHREXANTF=FE, 2 e ) ORFENNC, FEHEE O
BRE AR5, 72720, "F=FE Ak LTIt O»6OFE TO 10 o7 —F %, av e VIZk LT
FHLEQNH@QFE TO SIS DT —Z 2 L. fTRERD 5 BV IR D& X7 B EA & FBA
A 3 SOFEA L ZOFBIREL O'NDVI & OFHEIFREE Table 3 1273, & 612, bR G- 72FHHEA
W56 OFBARR % Fig. 8 1T T

Table 3. Three formulas showing high correlation coefficient for Hanaechizen and Koshihikari

Hanaechizen Koshihikari
Formula Correlation Formula Correlation
coefficient coefficient
D: (Rbandi+Rbandj)/(Rbandk) 0.6634 D: (Rbandi+Rbandj)/(Rbandk) 0.8094
i=blue, j=nir, k=green i=green, j=nir, k=blue
D: (Rbandi+Rbandj)/(Rbandk) 0.6573 D: (Rbandi+Rbandj)/(Rbandk) 0.8029
i=blue, j=nir, k=red i=red, j=nir, k=blue
F: (Rbandi-Rbandj)/(Rbandk) 0.6378 A: (Rbandi)/(Rbandj) 0.7717
i=nir, j=red, k=green i=nir, j=blue
NDVI 0.6312 NDVI 0.6664
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Fig. 8 Correlation between the value of the formula showing the maximum correlation coefficient and the protein content of rice, for
Hanaechizen shown in the left hand side panel (i=blue, j=nir, k=green) and for Koshihikari shown in the right hand side panel

(i=green, j=nir, k=blue).
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