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1. Design and testing of a crop growth sensor aboard a fixed-wing unmanned aerial
vehicle
SCHRYE: ScienceDirect,2022-02-05
5% . The aim of this study is to overcome disturbance of downwash flow field caused by
the low-altitude operation of a multirotor unmanned aerial vehicle (UAV) on crop canopies
and interference in spectral reflection information of canopies. For this purpose, a crop
growth sensor aboard a fixed-wing UAV was developed through flight dynamics simulation
analysis of a fixed-wing UAV. This sensor can collect index data on-line and in real-time
including: the ratio vegetation index (RVI) of crop leaves, leaf area index (LAl), leaf dry
weight (LDW), and leaf nitrogen content (LNC). Flight dynamics simulation analysis of the
fixed-wing UAV was conducted by the automatics dynamic analysis of mechanical system
(ADAMS) software to obtain the deflection angle of the UAV during flight. According to the
flight characteristics and load on the UAV, a ball rolling-type sensor support was designed to
ensure that the crop growth sensor is always aimed vertically downwards in-flight. The field
test results show that the crop growth sensor aboard the fixed-wing UAV has good dynamic
stability and high measurement accuracy. The RVIs measured by the onboard crop growth
sensor in the plots and field were fitted with the results measured by a FieldSpec HandHeld
2 spectroradiometer (ASD, Analytical Spectral Device Co., USA). By analysing the fitted
results, the coefficients of determination (R? ) are 0.763 and 0.833 and the root mean
square errors (RMSEs) are 0.16 and 0.17, respectively. By linearly fitting RVIs measured by
the UAV with rice growth indices including LAI, LDW, and LNC, the coefficients of
determination (R? ) are 0.633, 0.581, and 0.528 and RMSEs are 0.18, 0.18, and 0.21,
respectively.
i
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2. Increasing energy efficiency with a smart farm—An economic evaluation
SCHRYE: ScienceDirect,2022-02-05
i E : Rural farms are typically energy-intensive facilities with relatively low energy

efficiency. In this sector, the introduction of renewable energies and integrated resource
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management technologies has been slower than in the domestic and industrial sector. The
introduction of renewable energy sources was an important step in the past, but they are
currently insufficient, as they do not allow for adequate energy management. The
development of new solutions with integrated energy control is especially attractive for
these installations as they present the least limitations in terms of space and adaptation to
new technologies. This work describes a solution that was developed and implemented in a
farm located in central Portugal. The results show that 83.2% reduction in energy from the
grid can be achieved, with 5527 kg CO, savings, and the return on investment (of C 32,434)
is about 8 years. However, this period can be shortened if evolutionary options are taken,
such as upgrading to electric driven agricultural equipment.
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3. Conceptual framework of a decentral digital farming system for resilient and safe data
management

CHRJR: ScienceDirect,2022-02-05

% B . Digitization in agriculture is rapidly advancing further on. New technologies and
solutions were developed and get invented which ease farmers’ daily life, help them and
their partners to gain knowledge about farming processes and environmental interrelations.
This knowledge leads to better decisions and contributes to increased farm productivity,
resource efficiency, and environmental health. Along with numerous advantages, some
negative aspects and dependencies risk seamless workflow of agricultural production.
Therefore, this study presents the state of the art of digitization in agriculture and points
out vulnerabilities in digitized farming processes. The most important are the lack of
interoperability and the dependency on internet connection. Hence, requirements are
posed to meet these vulnerabilities in future IT (information technology) systems resulting
in successive levels of resilience that cover the individual needs of farms adjusted to their
mobile and landline internet supply. These findings are incorporated in a conceptual
framework for a highly digitized fictive farm. Resilience is ensured by decentralized storage
and computing capacities and internet independent communication networks including
cooperation with machinery rings and contractors.
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4. Sustainable agrifood supply chains: bibliometric, network and content analyses
SCHRJE: ScienceDirect,2022-02-05

%% . Nowadays the agrifood system requires major transformations aimed at promoting
sustainability, reducing waste and stimulating a change toward healthy sustainable diets.
The scientific literature on the transition to sustainable food models continues to develop
rapidly and there is an urgent need to systematize its knowledge structure and thus make
future research more vigorous. Recently, several studies have focused on certain aspects of
supply chain, such as traceability or decisionmaking frameworks, but a systematic review of
the role of sustainability within the agrifood supply has never been carried out. Through a
bibliometric analysis combined with network and content analyses, the present study is
aimed at identifying homogeneous areas in the field of agrifood supply chains, investigating
the role of innovation technology in the transition to sustainability. The bibliometric results
showed that sustainable agrifood supply chains are experiencing an evolving positive trend
and represent a challenging research topic which is capturing the attention of scholars.
From the network and overlay visualization of keyword co-occurrences four different
research clusters were identified and the blockchain emerged as central topic in the field of
food security and safety. The content analysis highlighted greater attention to the
environmental pillar, compared to economic and social pillars of the sustainability paradigm.
Lack of studies was also observed on the post-consumption phase of the agrifood supply
chain, which could represent a research gap to be fulfilled in the light of circular economy.
e
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5. Farming and Earth Observation: Sentinel-2 data to estimate within-field wheat grain
yield

SCHRYE:  ScienceDirect ,2022-02-05

%% . Wheat grain yield (GY) is a crop feature of central importance affecting agricultural,
environmental, and socioeconomic sustainability worldwide. Hence, the estimation of
within-field variability of GY is pivotal for the agricultural management, especially in the
current global change context. In this sense, Earth Observation Systems (EOS) are key
technologies that use satellite data to monitor crop yield, which can guide the application of

precision farming. Yet, novel research is required to improve the multiplatform integration



of data, including data processing, and the application of this discipline in agricultural
management. This article provides a novel methodological analysis and assessment of its
applications in precision farming. It presents an integration of wheat GY, Global Positioning
Systems (GPS), combine harvester data, and EOS Sentinel-2 multispectral bands. Moreover,
it compares several indices and machine learning (ML) approaches to map within-field
wheat GY. It also analyses the importance of multi-date remote sensing imagery and
explores its potential applications in precision agriculture. The study was conducted in Spain,
a major European wheat producer. Within-field GY data was obtained from a GPS combine
harvester machine for 8 fields over three seasons (20172019) and consecutively processed
to match Sentinel-2 10 m pixel size. Seven vegetation indices (NDVI, GNDVI, EVI, RVI, TGI,
CVI and NGRDI) as well as the biophysical parameter LAl (leaf area index) retrieved with
radiative transfer models (RTM) were calculated from Sentinel-2 bands. Sentinel-2 10 m
resolution bands alone were also used as variables. Random forest, support vector machine
and boosted regressions were used as modelling approaches, and multilinear regression
was calculated as baseline. Different combinations of dates of measurement were tested to
find the most suitable model feeding data. LAl retrieved from RTM had a slightly improved
performance in estimating within-field GY in comparison with vegetation indices or
Sentinel-2 bands alone. At validation, the use of multi-date Sentinel-2 data was found to be
the most suitable in comparison with single date images. Thus, the model developed with
random forest regression (e.g. R? = 0.89, and RSME = 0.74 t/ha when using LAl)
outperformed support vector machine (R = 0.84 and RSME = 0.92 t/ha), boosting regression
(R? = 0.85 and RSME = 0.88 t/ha) and multilinear regression (R? = 0.69 and RSME = 1.29 t/ha).
However, single date images at specific phenological stages (e.g. R? = 0.84, and RSME = 0.88
t/ha using random forest at stem elongation) also posed relatively high R? and low RMSE,
with potential for precision farming management before harvest.
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1. An MLP network based on residual learning for rice hyperspectral data classification
KA 1EEE
A ] 2022-02-04
% % . In order to classify several kinds of rice (including the rice grown by plasma seed
treatment), the datasets of the hyperspectral images of rice were constructed. Due to
multilayer perceptron (MLP) does not have the problems of translation invariance and local
connectivity, and residual learning can improve the feature extraction ability of MLP
network (because of its retaining the original information, preventing the model from
degenerating, and facilitating the rapid convergence of the model), therefore, a rice
hyperspectral image classification model based on MLP network and residual learning is
proposed. The results show that the proposed model has a higher classification accuracy
(98.48%), higher than the other common classification models. In addition, the model has
been verified on two public datasets with the accuracy values higher than 99.95%.
B
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2. Joint Plant and Leaf Instance Segmentation on Field-Scale UAV Imagery

RATVR: |EEE

RATETIA]: 2022-02-01

5 B . Monitoring of fields and breeding plots is critical for farmers, plant scientists, and

breeders. In this process, a key objective is to assess and monitor the growth stages
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together with the number of individual plants on the field. Traditionally, this in-field
assessment is performed manually and thus is limited in temporal and spatial throughput. In
contrast, vision-based systems offer the potential to assess these traits frequently in an
automated fashion on a large scale. The primary target of these systems is to detect and
segment each plant and its leaves since this information directly correlates to the growth
stage and allows for detailed monitoring. In this paper, we address the problem of
automated, instance-level plant monitoring in agricultural fields and breeding plots. We
propose a vision-based approach to perform a joint instance segmentation of crop plants
and leaves in breeding plots. We develop a convolutional neural network to determine the
position of specific plant keypoints and group pixels to detect individual leaf and plant
instances. Finally, we provide a pixel-wise instance segmentation of each crop and its
associated leaves based on orthorectified RGB images captured by UAVs. The experimental
evaluation shows that our method outperforms state-of-the-art instance segmentation
approaches such as Mask-RCNN on this task.
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3. Remote Sensing and Machine Learning Modeling to Support the Identification of
Sugarcane Crops

RATIR: |EEE

AR E]: 2022-02-01

%% . One of the main concerns of agricultural financing institutions is to make sure the
loans they grant are used for the stated objective when the loan was requested. Specifically,
when Banco Agrario de Colombia grants loans for crop farmers, it schedules verification
visits to the cultivation sites to check if the crop stipulated in the loan agreement exists and
assess its health. These visits are challenging to make due to the number of visits over vast
areas that they need to schedule, lack of trained personnel, and difficulty of access. This
article proposes a software tool, based on a machine learning model for processing free
satellite imagery, to support the bank’s identification of non-compliant crops with the
investment plan before making field visits, minimizing the loss of investment by focusing on
those areas to prioritize the visits. Sugarcane along the department of Boyac&aacute;,
Colombia was chosen as the case of study. Free access satellite imagery through the

Colombian Data Cube (CDCol) was used and machine learning models were applied on them
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to classify the land and predict the presence of the crop, a Random Forest model achieved
an overall Fl-score of 91% using Landsat-8 imagery and a K-nearest Neighbors model
achieved an overall F1-score of 98% using Sentinel-2 imagery.
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4. Mapping Irrigated Area at Field Scale Based on the OPtical TRApezoid Model (OPTRAM)
Using Landsat Images and Google Earth Engine

RATYR: |EEE

RAGESIA]: 2022-01-31

%% . Irrigation is critical to agricultural production in arid and semi-arid regions, and it is
imperative to map highresolution irrigated area to improve water productivity. This study
proposes a field-scale (30 m resolution) irrigated area mapping method based on soil
moisture change detection using remote sensing data only. First, normalized soil moisture is
obtained using the optical trapezoid method (OPTRAM) and then converted to soil water
content. Next, individual irrigation events are identified in the time series of soil water
content using threshold detection. Finally, irrigation events are accumulated over the time
series, and then the irrigated area map can be obtained. This method was tested using
Google Earth Engine (GEE) to analyze remote sensing images and map irrigated areas in a
typical arid and semi-arid region called Hexi Corridor in northwestern China in the past 30
years. In situ validation shows that this method has an accuracy close to 100%. The
shortcoming of low recall is also overcome by long-term observations. Application of the
proposed method shows that the irrigated cropland of Hexi Corridor has increased by 4,840
km? (42.2%) over a 31-year time period (1990-2020). This field-scale irrigated area mapping
method can improve the management of water resources.
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5. Equity-Ecological Food System Based on Hierarchical Clustering

RATIR: |EEE

RATRA]: 2022-01-28

i B . The modernization of life has witnessed profound changes triggered by human

intervention, and currently, the current food system seems to act extraordinarily well.
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However, with the technology of agriculture’s evolution and the establishment of the world
market of the modern economic system, the gap between the rich and the poor still exists,
and the nutritional structure between regions is also very different because of the gap
between the rich and the poor.the hunger rate still maintains at a high level. Moreover, the
ecology of environment is over concerned by experts since the area of cultivated land
continue to rise, which substantially increases carbon dioxide emissions. An Equity
-Ecological Food System is required extremely, considering the environmental protection
and equity. What we urge to do is turn this gorgeous assumption to truth. In order to meet
the most basic food needs of our human beings, we should try our best to meet the needs
of people's lives and vigorously maintain the current level of enjoyment, reduce the hunger
rate and improve the nutritional structure as far as possible. In this paper, apply available
information to convert the food system optimization into a new mathematical model and
compare it to the old one. Some representative countries are selected by data
preprocessing based on hierarchical clustering, which greatly reduces the complexity of the
model algorithm. Then we abandon the idea of efficiency and income first in the existing
food system, and use (0.8, 0.2) ranking vector to weight the satiety rate and income, and
carry out multi-objective programming under the constraints of cultivated land area, per
capita daily intake of calories and protein. An improved program is developed through goal
planning to optimize the food system in the region to achieve the goals of reducing hunger,
improving nutrition and increasing overall efficiency.
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