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1. Machine learning to categorise lettuce crops in fields (Hl 28 1E
HH 23 KB EAEYD)

f#4: A new machine learning platform uses deep learning to categorise lettuce crops in
fields. Researchers at the British Earlham Institute have developed a machine learning
platform, AirSurf-Lettuce, which works with computer vision and ultra-scale images taken
from the air to help categorise lettuce crops in fields.

Harvest with precision

The advanced software includes measuring quantity, size and pinpointing location to
help farmers harvest with precision and getting the crop to market in the most efficient
possible way. Importantly, this technology can be applied to other crops, widening the scope
for positive impact across the food chain, reports Science Daily.

Deep learning

The AirSurf technology — developed by members of the so-called Zhou Group at the
Earlham Institute (EI), — uses ‘deep learning’ (a deep structured machine learning technique)
combined with sophisticated, ultra-wide-scale imaging analysis to measure iceberg lettuce in
a high-throughput mode. This is able to identify the precise quantity and location of lettuce
plants, with the additional advantage of recognising crop quality, i.e. small, medium or large
lettuce heads.

Combining this system with GPS allows farmers to precisely track size distribution of
lettuce in fields, which can only help in increasing the precision and effectiveness of farming
practice, including harvest time.

Alan Bauer at EI, said: ” This cross-disciplinary collaboration integrates computer
vision and machine learning with the lettuce growing business to demonstrate how we can
improve crop yields using machine learning.”

‘Precision is essential’

Industry partner at G’s Growers, Innovation Manager Jacob Kirwan, added: “Farming at
a large scale means that precision is essential when ensuring that we are producing crops in
an environmentally and economically sustainable way. Using technology like AirSurf means
that growers are able to understand the variability in their fields and crops at a much higher
level of detail that was previously possible.”

“The decisions that can then be taken from this information, such as varying
applications of inputs and irrigation; changing harvest strategies and planning the optimum
time to sell crop, will all contribute towards increasing on farm yields and improving farm
productivity.”

Sk¥E: Future Farming

RATHBH:2019-06-14
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2. EU smart farming project to deliver real-time soil data (¥k 88 &
RNVIR E AT R AL ST IR HE)
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1. Applying Al Technology to the Operation of Smart Farm
Robot (R A T e 5 AR N T8 fe Rl A HIZAT)

%42 The purpose of this research is to apply an artificial intelligence (Al) technology to
manage the operation of a farm robot. Al technology can also help farmers analyze
environmental conditions, such as weather, and diseases in rice. The researchers have
designed a robot for the farming of rice and its control system based on Al. The robot can
move automatically in accordance with the data collected. The organization of the robot with
Al consists of the following: (1) a subsystem to control movement, (2) a sensor control
subsystem, and (3) an analysis subsystem. The sensors monitor environmental and weather
conditions, including temperature, humidity, and water level, and transmit images. The Al
robot is designed to operate at four positions as required. When the Al robot operates at
position 1, the sensors store data after a successful operation, then the robot changes to
positions 2, 3, and 4, in sequence progressively. Accordingly, the robot analyzes the collected
data and judges the priorities from the data in order to move to the corresponding position.
While the robot moves to the correct location, the installed camera scans rice fields to
compare images and analyzes the surfaces of rice plants for diseases. When the images
captured by the camera indicate a disease, the robot automatically sprays a chemical and a
message is sent to inform the farmers. To complete the above operation, power consumption
is an important issue, which is discussed in depth in this article.

S¥E: SENSORS AND MATERIALS
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2. Sensing, smart and sustainable technologies for Agri-Food 4.0 (&

Feahd. ORIARIRR. B REAA]RREEEIR)

f4r: Currently, the agri-food sector takes advantage of modern machinery, tools and
emerging information and communication technologies (ICTs) that consider the Internet of
Things (10T) capabilities. These implementations have given way to a new era of agri-food
production called 'Agri-Food 4.0', where automation, connectivity, digitalisation, the use of
renewable energies and the efficient use of resources are predominant in this sector. In this
article, the 'sensing, smart and sustainable (S®)' concept is applied to develop new
technologies that can respond to current challenges of agri-food industries. Therefore, this
work focuses on describing how S-3 technologies for the agri-food sector can be developed
using a systematic process for new product development (NPD). The main objective of this
work is to fill the gap vis-avis the current lack of design roadmaps that permit the
development of this new generation of products in the context of agri-food 4.0. Finally, this
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work presents case studies of S® technologies applied to the agri-food sector: an intelligent
greenhouse, a sun tracker trajectory, an hexapod robot for field monitoring and an
agricultural drone.

Ki¥E: COMPUTERS IN INDUSTRY
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3. The road towards plant phenotyping via WSNs: An overview (il
I WSNs SEFUE MR B AR : 4738)

féj4-: The recent advances of wireless sensor networks have enabled the integration and
application of this technology in vital environmental applications. Among these
environmental applications, Plant Phenotyping (PP) arises as one of the state-of-the-art
technologies that can introduce a significant increase to the crops, poultry and livestock
productivity by effectively managing the available resources and providing the appropriate
guantities in terms of water, food, temperature, humidity, fertilizers, etc. It can lead to
increased productivity by more than a 100% in some agriculture applications such as the
poultry industry. However, the application of the PP to various sectors of agriculture is still
facing some serious limitations. The recent widespread of wireless networks and their
applications has created a substantial demand for bandwidth and power resources, which is
also the case for the PP scenario. To be able to collect precise data about a certain sector, it is
usually required to deploy a massive number of low cost and low power wireless sensors.
Therefore, such sensors are not expected to have high transmission power. Moreover, having
a massive number of sensors communicating over wireless channels triggers the channel
access organization and interference problems. Particularly a network is created in an ad hock
manner. The aim of this survey paper is to provide a comprehensive understanding of the
efficient techniques that can be utilized in increasing the capacity of Wireless ad hock Sensor
Networks (WSNSs) in PP. Although it can be applied for various precision agriculture
applications, the reviewed techniques are mainly focused, analyzed and optimized for PP
applications. We believe this promises significant new breakthroughs in plant science.

KJK: COMPUTERS AND ELECTRONICS IN AGRICULTURE
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