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1 . Application of LISS Ill and MODIS-derived vegetation indices for assessment of

micro-level agricultural drought

M @ERJE: The Egyptian Journal of Remote Sensing and Space Science,2020-08-20
2 Drought in recent years has crippled the livelihoods of millions of people living in India

and has also been the cause of many deaths. Puruliya district, India with more than
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one-third of its population belonging to the backward community has no proper agricultural
drought management system. In this study, spatial and temporal characteristics of
agricultural drought were examined using indices derived from Indian Remote Sensing (IRS)
Linear Imaging Self Scanning (LISS IIl) sensor and Terra Moderate Resolution Imaging
Spectroradiometer (MODIS) sensor satellite images. MODIS Normalized Difference
Vegetation Index (NDVI) results almost match with the results obtained from LISS IIl NDVI
analysis. Vegetation Condition Index (VCl) was prepared from MODIS for a period of 16
years (20002016) and subsequently blockwise drought severity maps were generated from
MODIS-derived VCI for Kharif and Rabi season. MODIS VCI analysis shows that nearly 34.1%
and 76.5% of the study area for Kharif and Rabi season respectively faces drought
conditions during the recent year 201516. It also shows severe and extreme drought
situations for the years 201011 and 200506 respectively. Blockwise drought severity analysis
reveals that Jaipur, Purulia I, Purulia Il and Para blocks were chronically drought prone areas.
The results indicate significant agreement between NDVI anomaly obtained from MODIS
sensor and foodgrain anomaly obtained from crop vyield statistics. The outcome of the
research may be used for the district’s drought preparedness programme so that proper
crop planning and management can be carried out to help in agricultural production.
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2 . A multi-level context-guided classification method with object-based convolutional
neural network for land cover classification using very high resolution remote sensing
images

M@k International Journal of Applied Earth Observation and Geoinformation,2020-06-20
#ZE: Classification of very high resolution imagery (VHRI) is challenging due to the difficulty
in mining complex spatial and spectral patterns from rich image details. Various
object-based Convolutional Neural Networks (OCNN) for VHRI classification have been
proposed to overcome the drawbacks of the redundant pixel-wise CNNs, owing to their low
computational cost and fine contour-preserving. However, classification performance of
OCNN is still limited by geometric distortions, insufficient feature representation, and lack
of contextual guidance. In this paper, an innovative multi-level context-guided classification
method with the OCNN (MLCG-OCNN) is proposed. A feature-fusing OCNN, including the

object contour-preserving mask strategy with the supplement of object deformation
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coefficient, is developed for accurate object discrimination by learning simultaneously
high-level features from independent spectral patterns, geometric characteristics, and
object-level contextual information. Then pixel-level contextual guidance is used to further
improve the per-object classification results. The MLCG-OCNN method is intentionally
tested on two validated small image datasets with limited training samples, to assess the
performance in applications of land cover classification where a trade-off between
time-consumption of sample training and overall accuracy needs to be found, as it is very
common in the practice. Compared with traditional benchmark methods including the
patch-based per-pixel CNN (PBPP), the patch-based per-object CNN (PBPQO), the pixel-wise
CNN with object segmentation refinement (PO), semantic segmentation U-Net (U-NET), and
DeeplLabV3+(DLV3+), MLCG-OCNN method achieves remarkable classification performance
(> 80 %). Compared with the state-of-the-art architecture DeeplLabV3+, the MLCG-OCNN
method demonstrates high computational efficiency for VHRI classification (45 times faster).
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3 . Assessing factors impacting the spatial discrepancy of remote sensing based cropland
products: A case study in Africa

M @ERJE: International Journal of Applied Earth Observation and Geoinformation,2020-03-20
2. Many African countries are facing increasing risks of food insecurity due to rising
populations. Accurate and timely information on the spatial distribution of cropland is
critical for the effective management of crop production and yield forecast. Most recent
cropland products (2015 and 2016) derived from multi-source remote sensing data are
available for public use. However, discrepancies exist among these cropland products, and
the level of discrepancy is particularly high in several Africa regions. The overall goal of this
study was to identify and assess the driving factors contributing to the spatial discrepancies
among four cropland products derived from remotely sensed data. A novel approach was
proposed to evaluate the spatial agreement of these cropland products and assess the
impact of environmental factors such as elevation dispersion, field size, land-cover richness
and frequency of cloud cover on these spatial differences. Results from this study show that
the overall accuracies of the four cropland products are below 65%. In particular, large
disagreements are seen on datasets covering Sahel zone and along the West African coasts.

This study has identified land-cover richness as the driving factor with the largest
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contribution to the spatial disagreement among cropland products over Africa, followed by
the high frequency of cloud cover, small and fragmented field size, and elevation complexity.
To improve the accuracy of future cropland products for African regions, the data producers
are encouraged to take a multi-classification approach and incorporate multi-sensors into
their cropland mapping processes.
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1 . Estimation Model of Winter Wheat Yield Based on Uav Hyperspectral Data

& *E)8: IGARSS 2019 - 2019 IEEE International Geoscience and Remote Sensing Symposium
& faRT[E): 2019-11-14

2. Winter wheat is one of the main food crops in China, accurately forecasting the yield
of winter wheat is of great significance for agricultural management and decision. UAV
remote sensing has the advantages of high spatial-time resolution, low cost, flexibility and
repeatability. In this paper the growth condition remote sensing and yield estimation of
winter wheat were carried out using UAV hyperspectral sensor in Xiaotangshan Town,
Changping District, Beijing. Based on the DSD (directional second differential) method and
AIVI (Angular Insensitivity Vegetation Index), LAl (leaf area index) and LNC (leaf nitrogen
content) of winter wheat at heading and filling periods were retrieved, and according to the
result of DSSAT simulation, the forecasting model between LAI, LNC at heading and filling
periods and yield of winter wheat was established by random forest algorithm. The R? of
yield estimation model is 0.787 and RMSE is 727.87 kg/ha, which shows the yield estimation

model can accurately and effectively estimate winter wheat yield.
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2 . Integration And Importance Of Soil Mapping Results In The Precision Agriculture
KR : 2019 8th International Conference on Agro-Geoinformatics (Agro-Geoinformatics)
& fRYiE: 2019-09-02

# Z . Agricultural productivity and vyield quantity are depended on climate, soil
characteristics, and use of the factors of production. Agricultural inputs such as fertilizers,
irrigation, seeds, pesticides, and farmers' skills also influence farm productivity. Precision
agriculture is a new farming management approach, where farmers capture and analyze
data in order to optimize inputs and practices for best outcomes. This data then guides
decisions on which crop to plant or when and where to apply fertilizer, agrochemicals, or
water. As a result, farmers can optimize the use of inputs, making maximum use of the little
resources they have. Improving the production capacity of agriculture in Turkey through
productivity increases is an important policy goal where agriculture represents an essential
sector in the economy. In recent years, projects and research is focused on the precision
agriculture sectors in order to increase farmer's income. Research supported by GAP
regional development administration is conducting at the South Eastern Anatolia Region for
extensification of precision agricultural applications. In the research, spatial and remote
sensing data were integrated in order to analysis field. Spatial variation of soil properties is
most important in precision agriculture that affecting the crop yields. In the project, detailed
soil mapping, at 1:10.000 scale, was completed containing all soil characteristics and
productivity map in GIS.
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3 .Fine mapping of key soil nutrient content using high resolution remote sensing image to

support precision agriculture in Northwest China

& 7R: 2019 8th International Conference on Agro-Geoinformatics (Agro-Geoinformatics)
RFEtiE: 2019-09-02

2 The rapid development of industrialized agriculture has leads to the problems of soil
pollution and water pollution. In order to solve these problems, precision agriculture (PA)
has been applied to achieve precise management of agricultural water and fertilizer. In PA

process, fine mapping of soil nutrient is an effective technology to acquire accurate water
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and fertilizer distribution information and make agricultural decision. A significant progress
has been made in digital soil mapping (DSM) of soil nutrient content over the past 20 years.
However, the accuracy of grid-based DSM cannot meet the practical application needs of PA.
This paper proposed a fine DSM method of soil nutrient content using high resolution
remote sensing images and multi-scale auxiliary data for PA application. Three key
technologies were studied for the implementation of this method. The automatic extraction
of fine mapping units was the basis of this method. We designed different automatic
extraction methods based on high resolution remote sensing images for agricultural
production units in plains and mountainous areas. The auxiliary variables in different scales
were chosen and converted to construct fine-scale soil nutrient-environment relationship
model. Finally, machine learning methods were used to map the spatial distribution of soil
nutrients. We chose Zhongning County, Ningxia Province as the study area, which includes
typical plain and mountainous agriculture. The proposed method and technologies were
applied for typical soil nutrients mapping. A common grid-based spatial interpolation
method was implemented with the same soil sample dataset to evaluate the effect of the
proposed method. The result showed that this method could reduce the number of
prediction units and effectively improve the prediction efficiency in both plain and
mountainous areas for fine soil mapping and precision agriculture application. This study
was an attempt to realize fine soil mapping based on PA application unit in different
environments. The high-resolution remote sensing images provide basic data for the
realization of this idea, and the conversion technology of multi-scale data provides better
support for the spatial inference of fine soil attribute information. In the future, we will
carry out experiments in larger areas to further improve the efficiency of application, and
plan to expand this study to consider three-dimensional soil property prediction.
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4 . Mechatronic and IT systems used in modern agriculture

K48 2019 Applications of Electromagnetics in Modern Engineering and Medicine (PTZE)
& #hgia): 2019-08-01

2 This electronic the article presents solutions that are used in modern enterprises and
farms supporting the management of technological processes. Complex solutions that can

be used to collect data on production conditions, using both contact and contactless sensors.
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These sensors take into account the positioning of the measurement site based on satellite
navigation systems. Also presented are software enabling the collection of data from these
sensors in a remote way using remote sensing and packet data transmission.
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