B3BEIIMBAHUSA, Ha KOTOPYIO OKa3biBajia Obl BO3JEHCTBHE BEIUYMHA TATOBOI'O
yeunust. JIONMOMHMTENLHEIA JaTYMK KOMIIEHCUPYET HAKIOH MAIIWHBEL Ha
ckionax. TeM caMbIM, BCE VCIOBUS i1 BBICOKOYACTOTHOIO OHJIAMH-
B3BEUIMBaHMs BHIMONHAIOTCA, Tak 4to ZG-TS ProfisPro — sto mnepssIit
TIPUIICITHOMN pacpeeNIuTeNb ¢ (QYHKIMEH OHIaifH-B3BEIITMBAHUS.

Cur"an OHIAiH-B3BEIINBAHMS WCIOIL3YETCS /IS HECKOIbKUX ()YHKIUI.
Tak, OH CIYKUT HE TOJLKO ISl IOCTOSHHON OHJIAHH-KaJIHOPOBKH HOPMBI
BHECEHHS, HO U IS UHTEUIEKTYaILHON0 MEHEIKMEHTA 3al0JHEHUS, a TaKKe
JUTSL HaJISKHOW PEryIIMPOBKH TOPMO3HOT'O YCHIIUS TP OBICTPOM JIBHXKCHUU IO
00ILECTBEHHLIM J0POTaM.

Jlnst 6e30macHOro JBIKEHUS C BHEICOKOH CKOPOCTBIO U PA3IMYHON HATPY3KOM
JIOJKHA OCYILECTBIIATLCS aBTOMATHUECKAsT PErYIMPOBKA TOPMO3HOIO YCHIIMS B
3aBrcuMocT oT Harpy3ku. Ha moBeix ZG-TS 01 AMAZONE wucnons3yer mist
9TOr0 TOPMO3HYIO CHCTEMY C OJJIEKTpOHHBIM peryiaropoM (EBS). s
OIpeEeHns TOPMO3HOIO YCUJIMS B 3aBUCHMOCTH OT HArpy3KH 3Ta TOPMO3Has
CUCTEMA IOJTYYAET TAKXKe CUI'HAJI OT HOBOI'O OHJIAHH-B3BEIIMBAIOIIETO YCTPOUCTBA.
Tak Kak cucTeMa B3BEIIMBAHUS HEIIPEPLIBHO OIPE/EIIIET OCTABIIEECS KOIUIECTBO
B OYHKepe, aBTOMATUUECKU aallITUPYETCs TOPMO3HOE ycuaue. Takum o0pa3om, Ha
BCEX Y4aCTKaxX Harpy3KH BO3MOXKHO IDIABHOE TOPMOKEHHUE. MTak, pacrpeenTesb
ZG-TS 01 orBeuaet BceM TpeboBaHUsIM HOBOro ofoopenust Tuna EU.
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Ts.html/ — Date of access: 14.03.2019.
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Abstract. The article deals with the reasons for agricultural automation.
The technologes to make farms more efficient and automate are presented. A
lot of attention is paid to automation examples used in agriculture.
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Agriculture in the modern age is changing rapidly. Rising global population
and shifting trade policies affect the pricing, supply chain, and delivery of food
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products. Meanwhile, consumer preferences, especially in western countries,
are shifting toward organic and sustainably-produced products and produce that
require more attention, data, and labor. These growing and changing demands
need to be met by an agriculture industry.

Many farmers are facing a dilemma between wanting to produce more,
higher-quality crops and finding the workers to plant, maintain, and harvest
those crops. This tension isn’t new in agriculture. Modern agriculture is no dif-
ferent. In the face of labor shortages, farmers are turning to technology to make
farms more efficient and automate the crop production cycle.

The growing interest in technology and automation is apparent in venture
capital investments for ag tech startups. These startups are addressing every as-
pect of the agriculture value chain. Some place remote sensors in the field to
collect hyper-local data about growing conditions. Others create software to
manage seed, soil, fertilizer, and irrigation, and make predictions about timing
and yield. Some startups use drones to monitor conditions remotely and even
apply fertilizers, pesticides and other treatments from above. A growing
number of companies are working on agricultural robotics to build autonomous
tractors, combines, and even fruit and vegetable picking robots.

For example, CropX is a company that installs soil sensors, which are con-
nected across a farm using Bluetooth, a cellular network, or some other type of
connection, throughout the field to alert growers when soil conditions are out-
side the ordinary. A farmer might receive a notification that there are lower
moisture levels in a certain part of the field. Giving that information in real
time, the farmer has an opportunity to correct the issue (in irrigation systems),
to produce higher-quality and larger yields. Similar Internet of Things (IoT)
sensor technology has applications in storage safety as well. OPI Systems’ sen-
sors for silos and elevators, for instance, track conditions and send alerts when
heat or moisture might damage grain, or when a fire is possible.

It’s not hard to see the value of small, connected devices throughout the
farm for increasing efficiency and safety. It’s no wonder growers have taken to
10T so strongly. According to Business Insider, IoT device installations in agri-
cultural settings are expected to increase at a 20 % annual compound rate over
the next few years. With more accurate and timely data, growers can spend less
time out in the field assessing and diagnosing conditions, and more time work-
ing on solutions.

The data from these IoT sensors, combined with information about seed,
fertilizer, pesticide, rainfall and other factors, presents a compelling use case
for software to optimize and predict growing conditions. Running a farm is a
complex operation, with dozens of factors affecting every decision. Software
can also automate the frustrating task of resource tracking and management.
For instance, some software and apps enable growers to record all field applica-
tions and then track these resources from the field to multiple storage locations
and then to the elevator.
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Software can also automate the frustrating task of resource tracking and
management. For instance, some software and apps enable growers to record all
field applications and then track these resources from the field to multiple stor-
age locations and then to the elevator.

There have been significant advancements in automating tasks on the farm
by smaller innovative companies. DOT Technology Corp’s autonomous, die-
sel-powered seeder follows predefined paths to sow an entire field without any
human intervention. Rowboat is another company that has developed autono-
mous vehicles that can apply nitrogen between rows of corn and even sow
cover crops under mature corn late in the season, before harvest.

IoT and farm management software are currently available and growing in
popularity and sophistication. The next big frontier in agricultural automation is
machines and robots that can do the work for humans. While most of these applica-
tions aren’t fully commercially available or are too expensive currently for wide-
spread use, many companies are racing to develop autonomous machines that are
cost effective and reliably complete farm tasks throughout the growing cycle.

Perhaps the most iconic image of farm automation is the self-driving tractor.
Since 1991, John Deere has been working on autonomy for its tractors. While
many of its newer models have autonomous features, like line keeping and depth
adjustments, all of Deere’s models still require that a human sit inside. However,
all major tractor manufacturers have plans and concepts in the works, for future
full autonomy. Such a tractor that could be controlled remotely or even pre-
programmed would provide significant savings in labor and input costs.

In the UK, under human supervision, fully autonomous machinery planted,
maintained and harvested a hectare of barley as part of the Hands Free Hectare
project without a single human stepping in the field. While there were chal-
lenges with working in wet conditions and sacrificing some vyield, the proof of
concept project shows that it’s theoretically possible to grow and harvest many
commodities without human intervention.

Automation doesn’t have to stop with tractors, and it isn’t limited to grains.
Drones are gaining ground as autonomous vehicles that can provide informa-
tion about the health of crops from above. They can quickly and cost effec-
tively identify problem zones via imagery and infrared analysis and help farm-
ers diagnose issues early on. Drones can also do some of the work typically left
to airplanes or helicopters, dusting fields or even blowing water off ripe cherry
trees after a heavy rainfall when the fruits are likely to burst.

Yamaha Precision Agriculture, for example, is testing a small, remote-
piloted helicopter in Napa Valley that can spray fungicide. Vineyards in Napa
often have tight row spacing and sometimes grow on steep hillsides. Until now,
the only way to apply fungicide was for a farm worker to carry a backpack
sprayer down the rows. Yamaha’s helicopter can apply the fungicide from
above, simplifying, improving, and speeding the application process.

Harvesting fruits and vegetables also proves to be a difficult problem to auto-
mate, but several companies are up to the challenge. Harvesting robots must be gen-
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tle with the produce to avoid bruising and with the plant to avoid damage. Abun-
dant Robotics has developed an early version apple picking robot that is gentle and
precise. Another company, Energid, has a similar solution for picking oranges. Nei-
ther of these solutions is ready for primetime and the complexity of a real orchard.
Time will tell if they turn into a viable, cost effective solution to a difficult problem.

Every year, automation technology gets more sophisticated. What was cut-
ting edge just a few years ago (guidance, drive-by-wire, continuously variable
transmissions, remote sensors) has now become relatively commonplace and
cost effective. Technological development toward full automation will only
continue to accelerate as sensing, weather performance, terrain responsiveness
and proactive autonomous decision making become more sophisticated.

It’s not outside the realm of possibility that the coming decades could see
farms managed from afar, with less need for human manual labor and more
emphasis on human intuition, management and decision making. However, it’s
still clear that the human element of managing a farm is critical for the foresee-
able future. Automation will enable farmers to scale their operations and be
more efficient, but with all the complexities of weather and growing, it still
takes human instincts and decision-making to run a modern farm.
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Abstract. The article tells us about the newest approach to combine heat

and power and on-site electric generation that also utilizes the byproduct heat
for climate control in the greenhouse.
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