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1 . Smart farming to push agricultural exports

[Businessnews] Agriculture has the potential to become an export-oriented sector once
automated systems and new technologies are adopted by local farmers, according to the
2020 Agriculture Factbook recently published by the Investment Development Authority in
Lebanon (IDAL). Increasing the production of high-value crops while focusing on reaching
countries that are investing in importing these types of produce is key for Lebanese farmers.
Strawberries tomatoes, avocados, and almonds are among such crops as well as livestock.
The price of some of these crops reaches $2,000 per ton. The report also identified a list of
agricultural products with untapped potential, along with their respective unexploited
markets. Top prospective export-oriented products include apples, wheat and meslin flour,
cabbage, lettuce, peaches, nectarines, pears, and quinces.
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3 . Government intensifies smart agriculture

[The Herald] The Government has said it will intensify climate smart agriculture, a farming
technique that helps farmers to be more productive on a warming planet, than adopting
“harmful” genetically modified crops. This comes against the backdrop of growing calls by
Genetically Modified Organisms (GMOs) advocates pushing for the Government to adopt a
policy that embrace the GM technology in light of successive failed harvests due to droughts
linked to climate change. Those actively campaigning for the GMOs are also arguing that the
country is already consuming imported GMOs while maintaining the GM non-use policy was
making the country’s agricultural produce uncompetitive.
P
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8 . Sony collaborates with four ag tech firms to create expanded farming solutions
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[Sony Electronics Inc.] SAN DIEGO, Calif. — Sony Electronics has announced an expanded
ecosystem for its newly enhanced Smart Agriculture Solution with ag tech providers. The
system is being integrated with farming solutions from Drones Made Easy, BirdsEyeView
Aerobotics, Rantizo and Progeny Drone Inc. Sony’s Smart Agriculture Solution supports
day-to-day crop management by collecting and analyzing data on growth and health status.
Version 2.0, shown recently at the 2020 Commaodity Classic, combines high-resolution drone
imagery with Al for a more accurate and efficient approach to plant counting and analysis.
“Our team thoroughly researched the various needs for a drone-based remote sensing
solution with some of the top agriculture companies, researchers and universities,” said
Theresa Alesso, pro division president at Sony Electronics. “That feedback was incorporated
into the recent upgrade of Sony’s Smart Agriculture Solution and is the basis for the
providers selected thus far for this expanded ecosystem. These integrations provide
comprehensive, new ways of working for today’s growers that will increase yield with far
greater efficiency.” Version 2.0 adds Sony’s imaging and Al-based technology for stand
counting. Stand counting allows growers to assess the plant establishment, enabling
replanting decisions to be made earlier and with greater accuracy. The enhanced solution
consists of a drone-mounted multi-spectral sensing unit and Fast Field Analyzer image
analytics software for in-the-field crop management, monitoring and insights. The Version
2.0 update is designed to allow growers to precisely and easily analyze large areas.
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9 . Chinese agriculture drone makers see demand rise amid coronavirus outbreak

[CNBC] While the coronavirus outbreak in China has hit many industries hard, some
technology start-ups in agriculture are seeing demand rise. “In the first two months of 2020,
we delivered 4,000 units of our newly released agricultural drones,” Justin Gong, co-founder
of XAG, a major agricultural drone maker based in the southern city of Guangzhou, said in
Mandarin, according to a CNBC translation. XAG is not alone. In the north, Beijing Yifei
Technology’s Chief Marketing Officer Liu Zhuo said he expects the company’s revenue to at
least quadruple this year to over 30 million yuan ($4.31 million).
i
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1 . A review of remote sensing applications in agriculture for food security: Crop growth
and yield, irrigation, and crop losses
M@ERJE: Journal of Hydrology,2020
2 The global population is expected to reach 9.8 billion by 2050. There is an exponential
growth of food production to meet the needs of the growing population. However, the
limited land and water resources, climate change, and an increase in extreme events likely
to pose a significant threat for achieving the sustainable agriculture goal. Given these
challenges, food security is included in the United Nations’ Sustainable Development Goals
(SDGs). Since the advent of Sputnik, followed by the Explorer missions, satellite remote
sensing is assisting us in collecting the data at global scales. In this work, we review how
satellite remote sensing information is utilized to assess and manage agriculture, an
important component of ecohydrology. Overall, three critical aspects of agriculture are
considered: (a) crop growth and yield through empirical models, physics-based models, and
data assimilation in crop models, (b) applications pertaining to irrigation, which include
mapping irrigation areas and quantification of irrigation, and (c) crop losses due to pests,
diseases, crop lodging, and weeds. The emphasis is on satellite sensors in optical, thermal,
microwave, and fluorescence frequencies. We conclude the review with an outlook of
challenges and recommendations. This paper is the first of a two-part review series. The
second part reviews the role of satellite remote sensing in water security, wherein we
discuss the aspects of water quality and quantity along with extremes (floods and droughts).
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2 . An automatic method for weed mapping in oat fields based on UAV imagery

N @kJE: Computers and Electronics in Agriculture,2020

2. The accurate detection and treatment of weeds in agricultural fields is a necessary
procedure for managing crop yield and avoiding herbicide pollution. With the emergence of
unmanned aerial vehicles (UAV), the ability to acquire spatial data at the desired spatial and
temporal resolution became available, and the resulting input data met high standards for
weed management. In this paper, we tested four independent classification algorithms for
the creation of weed maps, combining automatic and manual methods, as well as
object-based and pixel-based classification approaches, which were used separately on two

subsets. Input UAV data were collected using a low-cost RGB camera due to its affordability
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compared to multispectral cameras. Classification algorithms were based on the random
forest machine learning algorithm for weed and bare soil extraction, following an
unsupervised classification with the K-means algorithm for further estimation of weeds and
bare soil presence in non-weed and non-soil areas. Of the four classification algorithms
tested, the automatic object-based classification method achieved the highest classification
accuracy, resulting in an overall accuracy of 89.0% for subset A and 87.1% for subset B.
Automatic classification methods were robustly developed, using at least 0.25% of the scene
size as the training data set in all circumstances anticipated for the random forest
classification algorithm to operate. The use of the algorithm resulted in weed maps
consisting of zoned classes and covering areas with similar biological properties, making
them ready for use as inputs in weed treatments that use agricultural machinery.
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3 .Collaboration of human pickers and crop-transporting robots during harvesting — Part Il:
Simulator evaluation and robot-scheduling case-study

kR : Computers and Electronics in Agriculture,2020

2. Harvest-aid robots that transport empty and full trays during manual harvesting of
specialty crops such as strawberries or table grapes can increase harvest efficiency, by
reducing pickers' non-productive walking times. In Part | of this work, a modeling framework,
and a stochastic simulator were presented for all-manual and robot-aided harvesting. This
paper reports Part Il of our work, which utilized data gathered in two strawberry fields
during harvesting, to estimate the stochastic parameters involved in modeling pickers, and
evaluate the prediction accuracy of the simulator for all-manual picking. Then, as a case
study, non-productive time and harvest efficiency were estimated for robot-aided
harvesting, for various picker-robot ratios and three priority-based reactive dispatching
strategies for the robots. The simulator predicted the pickers' non-productive time during
all-manual harvesting, with 6.4%, 3%, and 1.2% errors for the morning, afternoon, and
“all-day” harvesting shifts, respectively. Statistical testing verified that predicted
non-productive times followed the same distributions as the measured non-productive
times (5% significance level). Simulations robustness was assessed by using morning data to
simulate afternoon harvesting and vice-versa: non-productive times distributions were

predicted accurately (10% significance level). Robot-aided simulation results using the
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calibrated simulator for a 25-picker crew showed that all-manual harvest efficiencies of
81.8% and 78.2% for morning and afternoon shifts increased to 92% and 86.5%, respectively,
when five robots were deployed. Different scheduling policies did not affect efficiency when
more than five robots were used, because there were always enough robots to serve
pickers' requests immediately. Also, harvest efficiency plateaued when more than five
robots were used, as a consequence of the time needed for a robot to travel to a picker.
P
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4 . In-field automatic detection of maize tassels using computer vision

N @EkJE: Information Processing in Agriculture,2020

E . The heading stage of maize is an important period during its growth and development
and indicates the beginning of its pollination. In this regard, an automated method for maize
tassel detection is highly important to monitor maize growth. However, the recognition of
maize heading stage mainly relies on visual evaluation. This method presents some
limitations, such as expensive and subjective. This work proposed a novel method for
automatic tassel detection. In the proposed algorithm, a color attenuation prior model was
used to model the scene depth of saturation graph to remove image saturation. An Itti
visual attention detection algorithm was used to detect the area of interest. Texture
features and vegetation indices were used to develop a classification model to eliminate
false positives. Pictures were captured using a commercial camera for two years to verify
the stability of the proposed algorithm. Three indices were calculated to quantitatively
assess and rate the algorithms. Experimental results show that the proposed method
outperforms other existing methods, and its recall, precision, and F1 measure values are
86.30%, 91.44%, and 88.36%, respectively. Results indicate that the proposed method can
effectively detect maize tassels in field images and remain stable with time.

fEiE:
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6 . Using a cross-scale simulation tool to assess future maize production under multiple
climate change scenarios: An application to the Northeast Farming Region of China
SC#RJE: Climate Services,2020

2. The Northeast Farming Region (NFR) is a major maize cropping region in China, which
accounts for about 30% of national maize production. Although the regional maize
production has an increasing trend in the last decades, it has greater inter-annual
fluctuation. The fluctuation is caused by the increased variations of the local temperature
and precipitation given the dominance of rainfed maize in the region. To secure high and
stable level of maize production in the NFR under the warmer and drier future climate
conditions, we employed a cross-scale model-coupling approach to identify the suitable
maize cultivars and planting adaptation measures. Our simulation results show that, with
proper adaptations of maize cultivars and adjustments of planting/harvest dates, both
maize planting area and yield per unit of land will increase in most regions of NFR. This
finding indicates that proactive adaptation can help local farmers to reap the benefits of
increasing heat resource brought in by global warming, thus avoiding maize production
losses as reported in other studies. This research can potentially contribute to the
development of agricultural climate services to support climate-smart decisions for
agricultural adaptations at the plot, farm and regional scales, in terms of planning the

planting structure of multiple crops, breeding suitable maize varieties, and optimizing
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planting and field management schedules.
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7 . Irrigated pinto bean crop stress and yield assessment using ground based low altitude
remote sensing technology

N @kJE: Information Processing in Agriculture,2020

E: The pinto bean is one of widely consumed legume crop that constitutes over 42% of
the U.S dry bean production. However, limited studies have been conducted in past to
assess its quantitative and qualitative vyield potentials. Emerging remote sensing
technologies can help in such assessment. Therefore, this study evaluates the role of
ground-based multi-spectral imagery derived vegetation indices (VIs) for irrigated the pinto
bean stress and yield assessments. Studied were eight cultivars of the pinto bean grown
under conventional and strip tillage treatments and irrigated at 52% and 100% of required
evapotranspiration. Imagery data was acquired using a five-band multispectral imager at
early, mid and late growth stages. Commonly used 25 broadband VIs were derived to
capture crop stress traits and yield potential. Principal component analysis and Spearman’s
rank correlation tests were conducted to identify key VIs and their correlation (rs) with
abiotic stress at each growth stage. Transformed difference vegetation index, nonlinear
vegetation index (NLI), modified NLI and infrared percentage vegetation index (IPVI) were
consistent in accounting the stress response and crop yield at all growth stages (rs > 0.60,
coefficient of determination (R?): 0.500.56, P < 0.05). Ten other VIs significantly accounted
for crop stress at early and late stages. Overall, identified key VIs may be helpful to growers
for precise crop management decision making and breeders for crop stress response and
yield assessments.
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8 . A protocol of field-based phenotyping procedure for no-till wheat root system

architecture based on data-driven model-assist
NERJE: Artificial Intelligence in Agriculture, 2020
2 Field-based phenotyping (FBP) of crop root system architecture (RSA) provides a way

to quantify the root growth and distribution in field with a smaller scale. Studies on a better
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understanding of the interrelations between field crop root physiological traits, root
developmental phases and environmental changes are hindered due to deficiency of in situ
root system architecture testing and quantitative methods for field crop. The present study
aimed to propose a protocol for field-based wheat root system architecture with technical
details of key operational procedures. Phenotyping of RSA traits from root spatial
coordinate data acquisition and visualization software presented scaled illustrations of
wheat RSA dynamics and root developmental phases which also revealed the root
topological heterogeneities, either within a plant or among individuals. Percentage of
horizontal and vertical soil coverage by root showed that root foraging capability along soil
depth was better than within the horizontal dimension. In brief, our data indicated that FBP
of wheat RSA could be achieved using the protocol of data-driven model-assisted
phenotyping procedure. The proposed protocol was demonstrated useful for FBP of RSAs. It
was proved effective to illustrate the topological structures of the wheat root system and to
quantify RSA-derived parameters, this could be a useful tool for characterizing and analyzing
the structural distortion, heterogeneous distribution and the soil space exploration
characteristics of wheat root.
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1 . Remote Sensing of Vegetation

KR Springer

RFRS{a): 2019-07-17

2. How is the vegetation distribution influencing the erosion and surface formation in
the different eco zones of Chile? To answer this question, it is mandatory to possess
fundamental knowledge about plant species habitats, occurrence and their dynamics. In his
study Christian Bodinger utilizes satellite imagery in combination with machine learning to
derive maps of land use and land cover (LULC) in four study sites along a climatic gradient
and to monitor vegetation using monthly Normalized Difference Vegetation Index (NDVI)
time series. The findings contribute to a better understanding of climate impacts on Chilean
vegetation and serve as a basis of landscape evolution models.
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