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1. Big Data Fusion Challenge: Unmanned Aerial System Based Precision Agriculture
KA : IEEE
KA E]: 2022-08-27
% % . The International Conference of Computational Intelligence 2021 organized multi
Remote Sensing Data Competitions, and a Big Data Fusion Challenge using UAS based
precision Agriculture is coordinated by North Carolina A&T State University and Mississippi
State University. The Big Data Challenge focused on Multi-sensor and Multitemporal
datasets including the hyper spectral imagery with 251 bands. A multi-class problem is given
to classify three different crops and at three yield levels. The challenge received multiple
submissions and the winning approach is based on inference learning using residual neural
networks with 150 layers with a performance of Kappa accuracy as 0.86.
i

http://agri.ckcest.cn/file1/M00/0OF/F9/Csgk0GIzX40AB20HAA3IriUrnq8957.pdf

2. Synergistic Use of TanDEM-X and Landsat-8 Data for Crop-Type Classification and
Monitoring

RATIR: |EEE

RAGISIE]: 2022-08-10

. Classification of crop types using Earth Observation (EO) data is a challenging task.
The challenge increases many folds when we have diverse crops within a resolution cell. In
this regard, optical and Synthetic Aperture Radar (SAR) data provide complementary
information to characterize a target. Therefore, we propose to leverage the synergy

between multispectral and Synthetic Aperture Radar (SAR) data for crop classification. We
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aim to use the newly developed model-free three-component scattering power components
to quantify changes in scattering mechanisms at different phenological stages. By
incorporating interferometric coherence information, we consider the morphological
characteristics of the crops that are not available with only polarimetric information. We
also utilize the reflectance values from Landsat-8 spectral bands as complementary
biochemical information of crops. The classification accuracy is enhanced by using these two
pieces of information combined using a neural network-based architecture with an
attention mechanism. We utilize the time series dual co-polarimetric (i.e., HH-VV)
TanDEM-X SAR data and the multispectral Landsat-8 data acquired over an agricultural area
in Seville, Spain. The use of the proposed attention mechanism for fusing SAR and optical
data shows a significant improvement in classification accuracy by 6.0% to 9.0% as
compared to the sole use of either the optical or SAR data. Besides, we also demonstrate
that the utilization of single-pass interferometric coherence maps in the fusion framework
enhances the overall classification accuracy by &asymp; 3.0%. Therefore, the proposed
synergistic approach will facilitate accurate and robust crop mapping with high-resolution
EO data at larger scales.
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3. A physics-based algorithm to couple CYGNSS surface reflectivity and SMAP brightness
temperature estimates for accurate soil moisture retrieval

KA : IEEE

RAGISIE]: 2022-03-10

i . Remotely sensed soil moisture (SM) with high accuracy and high spatial-temporal
resolution is crucial to meteorological, agricultural, hydrological, and environmental
applications. The Cyclone Global Navigation Satellite System (CYGNSS) is the first
constellation that uses the L band signal transmitted by the GNSS satellites to develop daily
SM data product. In this study, a physics-based algorithm is proposed to couple CYGNSS
surface reflectivity (SR) and Soil Moisture Active and Passive (SMAP) brightness temperature
estimates for accurate SM retrieval. The algorithm is based on the radiative transfer model
and the SMAP data to derive a combined parameter of the vegetation optical depth (&tau;)
and the surface roughness parameter (h). The CYGNSS L1 Version 2.1 data of the year
2017-2018 and 2019-2020 are used for calibration and validation, respectively. The SM
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estimates agree and correlate well with the SMAP SM and in situ SM data on a global scale
(R = 0.781, RMSE = 0.047 m3m-3, and MAE = 0.037 m3m-3 against SMAP SM; R = 0.755
against in situ SM). The proposed algorithm makes contributions from two aspects: 1)
provides a physics-based algorithm using SMAP brightness temperature to calibrate the
attenuation due to vegetation and surface roughness on the CYGNSS-derived SR. Unlike
attenuation models that have been explored previously in the context of CYGNSS, this
algorithm executes the calibration without relying on observations of h or vegetation
biophysical parameters as inputs, but with the SMAP brightness temperature as the only
observations; and 2) provides a new way for the combined usage of CYGNSS and SMAP to
improve the temporal and spatial coverages of global SM, with temporal coverage increased
by 38.2% and spatial coverage increased by 31.6%.
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4. Validation of Soil Moisture Data Products From the NASA SMAP Mission

RATVR: |EEE

RAGESIA]: 2021-12-31

% # . The National Aeronautics and Space Administration Soil Moisture Active Passive
(SMAP) mission has been validating its soil moisture (SM) products since the start of data
production on March 31, 2015. Prior to launch, the mission defined a set of criteria for core
validation sites (CVS) that enable the testing of the key mission SM accuracy requirement
(unbiased root-mean-square error <0.04 m 3 /m 3 ). The validation approach also includes
other (“sparse network”) in situ SM measurements, satellite SM products, model-based SM
products, and field experiments. Over the past six years, the SMAP SM products have been
analyzed with respect to these reference data, and the analysis approaches themselves
have been scrutinized in an effort to best understand the products’ performance. Validation
of the most recent SMAP Level 2 and 3 SM retrieval products (R17000) shows that the L
-band (1.4 GHz) radiometer-based SM record continues to meet mission requirements. The
products are generally consistent with SM retrievals from the European Space Agency Soil
Moisture Ocean Salinity mission, although there are differences in some regions. The
high-resolution (3-km) SM retrieval product, generated by combining Copernicus Sentinel-1
data with SMAP observations, performs within expectations. Currently, however, there is

limited availability of 3-km CVS data to support extensive validation at this spatial scale. The
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most recent (version 5) SMAP Level 4 SM data assimilation product providing surface and
root-zone SM with complete spatiotemporal coverage at 9-km resolution also meets
performance requirements. The SMAP SM validation program will continue throughout the
mission life; future plans include expanding it to forested and high-latitude regions.
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5. Monitoring Barley Growth Condition with Multi-scale Remote Sensing Images

RATYR: |EEE

RAGESIA]: 2021-09-08

% % . Crop growth condition monitoring at regional scale with remote sensing data has
been widely implemented. The normal method is extracting biophysical and biochemical
parameters, and then setting thresholds for these parameters to grade different levels of
crop growth. In which, as the parameters inversion has scale effects based on different
remote sensing observations with different spatial scales, it is difficult to setting the
threshold at multi-spatial scales. To achieve space consistency for multi-scale crop growth
monitoring results, we constructed two new vegetation indexes for crop growth monitoring,
and then proposed a new crop growth grading system. We constructed two new crop
growth indicators, i.e., Crop Growth Monitoring Index 1 (CGMI1), and Crop Growth
Monitoring Index 2 (CGMI2), based on Leaf Area Index (LAI) and Canopy Chlorophyll Density
(CCD). Compared with the existed crop growth indicators, these two new growth indicators
could provide a much more comprehensive description of the characteristics of crop growth
status from the aspects of crop structure and biochemical conditions. To achieve the space
consistency of crop growth monitoring, we constructed a new crop growth grading system
based on multiple spatial resolution satellite images. Firstly, we proposed a spatial adaptive
threshold selection method by integrating with data histogram and Gaussian distribution
theory for thresholds selection based on the statistical analysis of CGMI1 and CGMI2, then
to strengthen robustness of threshold selecting on multi-scale. Moreover, we carried out
research on crop growth monitoring and ranking based on the selected thresholds of CGMI1
and CGMI2 from the aspects of crop canopy morphology structure (large, medium, and
small) and crop canopy biological activity (strong, middle, and weak). Taking barley as our
research object, three multi-source and multi-scale remote sensing images are obtained

during the jointing-booting stage of barley, which include Advanced Land Observing
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Satellite-Advanced Visible and Near Infrared Radiometer type 2 (ALOS-AVNIR2) image, Small
Remote Sensing Satellite Constellations A StarCCD2 (HJ 1A-CCD2) image, and the 8-day
composite MODIS Surface Reflectance Product (MODO9A1). Experimental numerical results
showed better space consistency for crop growth monitoring based on multiple spatial scale
dataset (ALOS, HJ, and MODIS). The new proposed crop growth indicators CGMI1 and
CGMI2 based on LAl and CCD to both consider the crop morphology structure and biological
activity. And the new growth grading rules provide a spatial adaptive threshold selection
algorithm to keep the space consistency when mapping different crop growth grading.
Theoretical analysis and numerical experiments fully confirmed the new system, not only
effectively enhance the crop growth evaluation, but also revealing better results on the
space consistency with multi-scale data.
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6. Data Refinement Method of Sampling Sites for Remote Sensing Data

RATVR: |EEE

RAGESIA]: 2021-09-08

%% . To solve the spatial optimization of sampling sites in the process of remote sensing
image classification, a data refinement method of sampling sites for remote sensing data
was proposed in this study. Firstly, uniformity factor and uniformity curve were constructed
to detect the uniformity of sampling sites in geographical space. According to the uniformity
degree, the sampling sites were divided into uniform samples, aggregate samples and
sparse samples. Secondly, the aggregate samples were deleted, and the sparse samples
were matched in adjacent mode and separated mode. The sparse regions were
supplemented, and the sampling layout was optimized by iterative sampling space
optimization process. Finally, the sampling space optimization effects were evaluated based
on the uniformity curve of sampling sites. The results showed that there were two
aggregate samples and three sparse samples, and the uniformity factor was -1.70, -1.63,
0.99, 1.03, 1.15, respectively, and there were no aggregate samples and sparse samples
after data refinement. The method developed in this study can realize the uniform and
unbiased samples in geographical space and feature space, and provide theoretical support

for the selection of sampling sites for remote sensing data.
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7. Forecasting Wheat Yield Using Remote Sensing: The ARYA Forecasting System

RATVR: |EEE

RAGESIA]: 2021-08-12

5%+ In this study we present a model to forecast wheat yield based on the evolution of the
Difference Vegetation Index (DVI) and the Growing Degree Days (GDD), presented in Franch
et al. (2015), but adapted to Franch et al. (2019) model. Additionally, we explore how the
Land Surface Temperature (LST) can be included into the model and if this parameter adds
any value to the model when combined with the optical information. This study is applied to
MODIS data at 1km resolution to monitor the national and state level yield of winter wheat
in the United States and Ukraine from 2001 to 2019.

B

http://agri.ckcest.cn/filel/M00/03/27/Csgk0YaKDWWAUMBbAAnekul rjA527.pdf

8. Application of Internet of Things and Remote Sensing Development in Smart Rural
Construction

RATVR: |EEE

KA ] 2021-08-02

2. In a broad sense, the construction of smart villages includes the infrastructure layer
and the smart application layer. The infrastructure layer should be the construction of
power grid, followed by the construction of the Internet of Things and communication
network, and finally the construction of the corresponding data platform. The construction
of the smart application layer consists of five smart application layers: ecology, industry,
governance, local customs and people's livelihood. In this paper, feature points are
extracted and matched, and then the image of the test area is obtained by iterative Mosaic
of the overall optimization. Experimental results show that the average detection accuracy
of Faster R-CNN on UAV remote sensing images reaches 90.29%, which can meet the
detection requirements.
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http://agri.ckcest.cn/filel/M00/03/27/Csgk0YaKF22 ACF5bAAf5nYj-Nvi134.pdf

9. Establishment of a Comprehensive Drought Monitoring Index Based on Multisource


http://agri.ckcest.cn/file1/M00/0F/F9/Csgk0GIzWoSAbDt_AAdldETy_IU107.pdf
http://agri.ckcest.cn/file1/M00/03/27/Csgk0YaKDwWAUMBbAAneku1_rjA527.pdf
http://agri.ckcest.cn/file1/M00/03/27/Csgk0YaKF22ACF5bAAf5nYj-NvI134.pdf

Remote Sensing Data and Agricultural Drought Monitoring

KA : |EEE

RAGESIA]: 2021-01-15

%% . The occurrence of drought is a complex process and is caused by the interaction of
multiple drought-causing factors. The construction of traditional drought models and
indexes seldom considers multiple drought-causing factors. This study integrated the
precipitation, soil water and heat balance, and crop growth during drought. From the
beginning of the process of agricultural drought, the atmosphere, soil, and crops that
characterize drought are considered, through the principal component analysis method to
construct a comprehensive drought monitoring index (CDMI). This index was verified by
using the areas covered by drought, areas affected by drought, relative soil moisture, and
crop yield. The annual average CDMI had negative correlations with areas covered and
affected by drought. The correlation coefficients were 0.68 and 0.73. Moreover, the CDMI
value had positive correlations with relative soil moisture and crop yield. The maximum
correlation coefficient between CDMI and relative soil moisture was 0.91, and the
correlation coefficient with maize yield was 0.52. Subsequently, the CDMI was applied to
long-term drought monitoring in agricultural areas during the summer maize growing
season (June to September) in Henan Province. Results showed that the most severe years
of agricultural drought in Henan Province were 2000, 2001, 2004, 2006, 2008, and 2014. The
most severe agricultural drought occurred in July and August 2014. Statistics found that
Henan Province had high frequencies of severe drought. This study proved that CDMI
calculated by multisource remote sensing data is a reliable and effective indicator for
monitoring and assessing agricultural drought.
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http://agri.ckcest.cn/file1/M00/03/27/Csgk0YaKEfuAPOpdAFA2wEmMudiY838.pdf

[&W&iX]
1. The 2nd International Conference on Computer, Remote Sensing and Aerospace (CRSA
2022)
RAGER: AEIC
RAGESIA]: 2022-03-16
f# 2 . The 2nd International Conference on Computers, Remote Sensing and Aerospace
(CRSA 2022) will be held in Nagoya, Japan, from August 26-28, 2022. This conference mainly

focuses on the latest research on "information science" and "artificial intelligence", and


http://agri.ckcest.cn/file1/M00/03/27/Csgk0YaKEfuAP0pdAFA2wEmudiY838.pdf

aims to gather experts, scholars, researchers and related practitioners in this field from all
over the world to share research results, explore hot issues, and exchange new ideas,
experience and technology. We warmly welcome experts and scholars in related fields to
submit their new research or technical contributions to CRSA 2022, and share valuable
experiences with scientists and scholars from all over the world.
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http://agri.ckcest.cn/file1/M00/03/27/Csgk0YalmzuAXcqOABI3A1xXmhk097.pdf

2. 2022 IEEE 3rd International Conference on Geology, Mapping and Remote Sensing
(IEEE-ICGMRS 2022)

RATVR: |EEE

RAGESIA]: 2022-03-16

%%, Climate change is an issue that needs to be faced by all humankind globally, and the
resulting extreme weather events are becoming more and more frequent, with increasingly
serious impacts. The Government's report in 2021 clearly states that "we will do a good job
in achieving carbon peaks and carbon neutrality". 2022 3rd International Conference on
Geology, Mapping and Remote Sensing ( ICGMRS 2022 ) will be held in Zhoushan, Zhejiang
Province, on April 22 - 24, 2022 to exchange the latest progress in theory, technology and
application in the fields of geology, mapping and remote sensing, and to showcase the latest
achievements and promote the medium-term goals and visions of addressing climate
change. The theme of ICGMRS 2022 conference is "Application of New Technologies in
Geology, Mapping, Remote Sensing and Marine Communication under Carbon Neutral
Goals". The International Conference on Geology, Mapping and Remote Sensing has been
successfully held twice since 2020, both of which were initiated and held by the AEIC
Academic Exchange Information Center. As the third session will be held in 2022, ICGMRS
2022 is to bring together innovative academics and industrial experts in the field of geology,
mapping and remote sensing to a common conference. The primary goal of the conference
is to promote research and developmental activities in geology, mapping and remote
sensing and another goal is to promote scientific information interchange between
researchers, developers, engineers, students, and practitioners working all around the world.
Welcome to contribute papers and attend the online conference!
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http://agri.ckcest.cn/file1/M00/0F/F9/Csgk0GIx4t2AXVPbABPRCVR-YuM719.pdf
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