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Introduction

Water use

Paddy rice irrigation

(Bouman et al. 2009)

Food security

Population growth

(Kuenzer et al. 2013)

Climate change

Methane emissions

(Yan et al. 2009)

Human health

Avian inﬂuenza
B

(Gilbert et al. 2014)







. Research Situation

2.1 Main satellite data sources

Satellite Sensor Ril:llltj;lon I;fee :;El 0:;211 Free or Charge ngslet;rre
MSS+TM
Landsat ETI\(/ILEI(IEI;EZZ £7) 30 m 16 days Free 16
OLI (Landsat-8)
Terra/Aqua MODIS 250-1000 m 1-2 days Free 22
HJ-1A/B CCD1/2 30 m 2-4 days Free 3
HRV (SPOT1~3)
SPOT H%%T/I(—?Ifg)/]‘;gl" 1 km 1 day Charge 2
(SPOT-5)
Sentinel-2 MSI 10-20 m 5 day Free 7
Sentinel-1 SAR 5-40 m 12 days Free 14
COSMO-SkyMed SAR 3-15m 16 days Charge 1
TerraSAR-X SAR 3-10m 11 days Charge )
ENVISAT ASAR 20-500 m 35 days Free 2
RADARSAT-1 SAR 10-100 m 24 days Charge i |
RADARSAT-2 SAR 3-100 m 24 days Charge 2
ALOS-2 PALSAR-2 25m 14 days Charge 3

(Zhao et al. 2020)



. Research Situation

2.2 Integration Method Data Sources

Ifegrated Daia Sonces Integrated ?patial Integrated.Time Ref.
Resolution Resolution

Landsat ETM+\OLI 30 m 8 days [10]

Landsat 8 OLI MODIS 30 m 16 days [11]

Landsat TM\ETM+\OLI 30 m <16 days [12]
Landsat TM\ETM+ 30 m <16 days [13,14]

Landsat ETM+\OLI 30 m 16 days [15]

Sentinel-2 MODIS 10 m 16 days [16]

(Zhao et al. 2020)
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. Research Situation

2.3 Taxonomy

Integration of Optical and
Microwave Remote Sensing-
Based Mapping Methods

Optical Remote Sensing-Based Microwave Remote Sensing-
Mapping Methods Based Mapping Methods

SN
-~ B U

» Time series similarity method > Empirical model » Complementary method

> Vegetation index feature-based » Machine learning » Comparison class method

method

» Object-based image analysis



Research Situation

2.3.1 Optical Remote Sensing-Based Mapping Methods
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(Dong et al. 2016)



. Research Situation

2.3.1 Optical Remote Sensing-Based Mapping Methods

ISODATA.,

DT. RF,
A

SVM. CNN &3

20
DOY

(Guan etal. 2016)

Vg (HS) < X < Viiean + (I’L‘S).
(Nuarsa et al. 2012)

(Singha et al. 2016)
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2.3.2 Microwave Remote Sensing-Based Mapping Methods

50(dB)

Time(DOY)
* ¢ Triple-cropped rice backscatter — Harmonic fitting function

(Nguyen et al. 2015)



. Research Situation
2.3.2 Microwave Remote Sensing-Based Mapping Methods

» Empirical model

The principle of this method is to establish a

mathematical formula based on the change in the

Backscatter coefficients (dB

backscattering coefficient during the paddy rice nyas | ‘
. . | -7 1 25 49 65 73 8 97 113 121 -

growth cycle, determine the threshold, coefficient Rice age (days) from April 1 to July 30)

and other parameters, and extract and map the paddy (Shao et al. 2011)

rice according to the parameters.



. Research Situation
2.3.2 Microwave Remote Sensing-Based Mapping Methods

» Machine learning

1. Data Acquisition

61 Sentinel-1 Images

. . . . 2. Dat
Classification models mainly include Pre-Processing
traditional machine learning models
(DT, SVM, RF) and deep leaming 3. Classification
models such as CNN and recurrent —
B = ]

neural network (RNN).

4, Statistical Analysis

Accuracy Metrics

(Hugo et al. 2020)



. Research Situation

2.3.3 Integration of Optical and Microwave Remote Sensing-Based \
Mapping Methods

Optical

features

Complementary Comparison
— —
s 5 4b B XL

REL By

features




Discussion &

Conclusion




. Discussion & Conclusion

3.1 Method Evolution Trend

Simple
classification
method

Radar data

Multi-source data
fusion

Cloud computing
GEE

Deep learning,
Machine learning

Cloud computing,
drones, machine
learning...
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(Zhao et al. 2020)
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. Discussion & Conclusion

3.2 Research Challenges

Cloud cover Data verification Versatility of the method
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3.3 Conclusion

e Integrated system

e Different planting systems




Thanks for your listening!
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