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IlepcnieKTUBBI NPUMEHEHUS] HCKYCCTBEHHOI'0 HHTE/VIEKTA U HAYKH 0 JAHHBIX B CeJIbCKOM
X035HCTBE €O CTOPOHBI MUHHUCTEPCTBA dKOHOMUKH PA

Cmoaman I'eeopz M.

Cryarcoa eocyoapcmeenno2o Haozopa Pecnybauxu Apmenus - I nasnviii konmporep,

Couckamens kageopul ynpasnenus Axademuu cocyoapcmeennozo ynpaenenus (Epesan, PA)

AnHotanusi. Hayunas crathsi uccienyer, Kak MUHHCTEPCTBO SKOHOMUKHM PecnyOnuku ApMeHHsT MOXET IPUMEHSThH
nckyccrBeHHbI nHTeInekT (MW) n HayKy o JaHHBIX B cepe CeNbCKOro X031icTBa. BHeApeHne TeXHOI0THil, OCHOBaH-
HeIX Ha MV 1 DaHHBIX, IPEAOCTaBIISIET MUHUCTEPCTBY BO3MOXKHOCTH ITIOBBICHTH IPON3BOIUTEIBEHOCTD CEIBCKOTO XO-
3SIUCTBA, YJNYYIIUTH NPOLECCH MPUHATUS PEHICHUH M ONTHMHU3HPOBATh YIIPABIECHHE pecypcaMu. B crarbe akneHTH-
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pyeTcst BHUMaHHE Ha Pa3IMYHBIX 00JIaCTAX IPUMEHEHNUS, TAKUX KaK MOHUTOPHHT YPOJKasi, aHAJIN3 TIOYBHI U yIIPABICHUE
BPEAUTEISIMH, IOKa3bIBasg, KaK 3T TEXHOJOTHH CIOCOOCTBYIOT 0ojiee TOYHBIM M S((EKTHBHBIM CEIbCKOXO3SHCT-
BEHHBIM IpakTHKaM. Takke 00CyKIatoTCsl MPEUMYILECTBA, BKIIIOYas MOBbIIEHNE 3()()EKTHBHOCTH U CHUIKEHHE 3aTpar,
a TaK)Ke BBI30BBI, TAKHE KaK HEOOXOAMMOCTh B TEXHUYECKON SKCIIEPTHU3E H COOTBETCTBYIOIIEH HHPPACTPYKTYpE.
[IpuMeps! UCTIONIB30BaHMSI MCKYCCTBEHHOTO MHTEIIEKTa, TaKHe KaK MPOrHO3UPOBAHME ypPOKAaHHOCTH, aBTOMAaTH3UPO-
BAaHHBIE CHUCTEMbl MOHMTOPUHIA COCTOSIHUSI MOYBBI U TEXHOJOTHM TOYHOTO 3€MJIEAENHS, BBIIEISIOTCS KaK Ba)KHBIE
HWHCTPYMEHTBI, CIIOCOOHBIE N3MEHNUTH TPAAUIMOHHBIE METOABI BEAECHHSI CEITLCKOT0 X035HCTBA.

HccnenoBanue momuepkuBaeT npeodpasyromuii moteHman MM u Hayku O JaHHBIX B arpapHOM CEKTope ApMEHUH,
AKIEHTHPYS UX POJIb B MOJ/IEPXKKE yCTOHYNBOTO Pa3BUTHS U 3KOHOMHIECKOTO POCTa.

Hay4Has HOBM3HA 3aKIIIOYAETCs B CTPATETHYECKOH MHTETPAIMX MPOTHO3HOTO aHAJIHM3d, TEXHOJOTHH TOYHOTO 3eMile-
JEeNnrs ¥ aBTOMATH3MPOBAHHBIX CHCTEM MOHHWTOPHHIA, YTO CIIOCOOCTBYET YIIy4YIICHHIO NPHHATHS pEIICHHH W

YIIPABIICHUIO PECYPCAMHU.

B menom, cTates mpeayiaraeT BCECTOPOHHHN 0030p TEKYIIETO COCTOSHUS M OyAyIIuX mepcrnekTHB npuMeHerns VU u
HayKH O JaHHBIX B CEJIbCKOM XO035HCTBE ApMEHHUH, IOJUYEPKHUBAst UX 3HAUMMOCTD JJIs1 pPA3BUTHSI OTPACIIH.

KiroueBbie cioBa u cioBocoveTanusi: VICKyCCTBEHHBIN HHTEIIEKT, KOMIBIOTEpHbIE HAyKH, CEIBCKOE XO3SHCTBO,
ApmeHnusi, MUHHCTEPCTBO SKOHOMHKH, YMHOE CEJIbCKOE X03SIMCTBO, aHATIHN3 TaHHBIX

Introduction

The agricultural sector is a vital part of
Armenia's economy, significantly impacting the
livelihoods of many people and contributing to the
country's GDP. With global challenges like climate
change, population growth, and resource scarcity, it
has become essential to improve agricultural
productivity and sustainability. In this light, the
Ministry of Economy of the Republic of Armenia
should look into innovative methods for
modernizing agriculture, particularly focusing on
the use of artificial intelligence and computer
science.

Al and computer science have the potential to
revolutionize agriculture by promoting more
precise, efficient, and data-driven farming practices.
They can enhance decision-making through
predictive analytics, optimize resource use with
precision agriculture technologies, and improve
overall farm management with automated
monitoring  systems. By integrating these
technologies, we can achieve higher crop yields,
minimize environmental impact, and strengthen
resilience against pests and diseases.

This article explores the efforts and plans of
Armenia’s Ministry of Economy to incorporate
artificial intelligence and computer science into
agriculture. It emphasizes the possible advantages,
like enhanced productivity and sustainability, while
also tackling current challenges such as the
necessity for investments in technological
infrastructure, educating farmers, and creating
supportive regulatory frameworks. By utilizing
advanced technologies, Armenia has the opportunity
to become a leader in smart agriculture, promoting
food security and driving economic growth in a
complex global landscape.

Theoretical Foundations

This article explores the efforts and plans of
Armenia’s Ministry of Economy to incorporate
artificial intelligence and computer science into
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agriculture. It emphasizes the possible advantages,
like enhanced productivity and sustainability, while

also tackling current challenges such as the
necessity for investments in technological
infrastructure, educating farmers, and creating

supportive regulatory frameworks [9, pp. 55-80]. By
utilizing advanced technologies, Armenia has the
opportunity to become a leader in smart agriculture,
promoting food security and driving economic
growth in a complex global landscape [5].

The Ministry of Economy of the Republic of
Armenia has the potential to launch several projects
focused on integrating Al and data science into
agriculture. These efforts are in line with global
trends, as demonstrated by successful Al
implementations in countries like the United States,
Singapore, and the United Kingdom [8]. However,
Armenia encounters specific challenges in this area,
such as inadequate technological infrastructure and
the necessity for regulatory frameworks that foster
innovation.

In summary, although the incorporation of Al

and data science presents significant opportunities
for Armenia's agricultural sector, it is essential to
address infrastructural and educational obstacles to
guarantee the effective adoption and lasting benefits
of these technologies.

Results
The 2023 Government Al Readiness Index [13]
highlights the significant potential for Al

transformation, as governments around the globe
acknowledge its substantial impact. They are not
only focused on promoting Al innovation and
creating regulatory frameworks but are also working
to incorporate these technologies into the delivery of
public services. The main goal of the Government
Al Readiness Index is to evaluate how ready a
government is to use Al in providing services to its
citizens.

The study examined 10 dimensions (vision,
governance and ethics, digital capacity, adaptability,



maturity, innovation capabilities, human capital,
infrastructure,
representativeness), which are organized into three

data

availability,

and

data

key pillars: government, the technology sector, and
the data and infrastructure sector. The research
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included 193 countries.

R(; llfkbﬁlg Country Overall Score | Government Tegggi’éﬁgy Ianr):st‘?rj(rzlt(lllre
1 United States 84.80 86.04 81.02 87.32
2 Singapore 81.97 90.40 66.19 89.32
3 United 78.57 82.50 68.80 84.42
Kingdom
47 Turkey 60.51 75.08 42.32 64.13
73 Azerbaijan 48.15 55.86 30.77 57.82
85 Armenia 45.22 43.50 33.58 58.57
94 Iran 42.07 31.56 38.77 55.88
99 Georgia 41.27 41.96 30.33 51.50

Table 1. Government Al Readiness Index, 2023 [3]

As shown in Table 1, the United States,
Singapore, and the United Kingdom occupy the top
three spots, each achieving impressively high
overall scores. Looking at the rankings of Armenia

and its neighboring countries, Turkey is in 47th
place, Azerbaijan is 73rd, Armenia is 85th, Iran is
94th, and Georgia is 99th.

Armenia  Azerbaijan  Turkey
Vision
Data Representativeness Governance and Ethics
50
Data Availability Digital Capacity
| 0
Infrastructure Adaptability
Human Capital Maturity

Innovation Capabilities

Figure 1. Indicators of the 2023 Study Across 10 Dimensions for Armenia, Azerbaijan, and Turkey [13]

17}
2 @ 2
= =] 5]
= > = |
@ i 5 2z z E g :T 2
S = | £ g | 2 = 2 | & g E g
72} ) < [~ = = < &) = = =
= - o @) 8 B o £ s 2
o 2 31 — 2 = £ 5 Z Z -
g = s < = g g & )
o= = = = = L= 8 5]
_ £ o0 < > = = s &
o a 2 a g
> = <
S =] a
&)
Armenia 0 50.37 66.48 57.13 23.72 36.75 40.27 52.37 54.46 68.88
Turkey 100 74.82 73.43 52.05 29.87 47.49 49.59 51.15 67.23 74.02
Azerbaijan 50 51.7 66.55 55.2 14.27 42.82 35.23 55.04 49.37 69.05

Table 2. Indicators of the 2023 Study Across 10 Dimensions for Armenia, Azerbaijan, and Turkey [13]
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Figure 1 and Table 2 show the results of the
2023 study across 10 dimensions for the Al
readiness index of the governments of Armenia,
Azerbaijan, and Turkey. It is evident that Armenia
ranks lower than Turkey in 9 out of 10 indicators
and lower than Azerbaijan in 6 out of 10 indicators.
Specifically, the scores for the Al implementation
vision indicator [12] are 0 for Armenia, 50 for
Azerbaijan, and 100 for Turkey. This -clearly
indicates that Armenia does not prioritize Al
sufficiently.

Now, let's discuss the importance
implementing Al in various sectors of agriculture.

Autonomous Machinery for Agriculture in
Armenia

The use of autonomous agricultural machinery
has the potential to greatly improve the efficiency of
farming in Armenia. Tractors, harvesters, and other
equipment that utilize Al and machine learning can
carry out tasks like planting, weeding, and
harvesting with little need for human involvement.
This is particularly beneficial in Armenia, where
labor shortages can be a significant issue, making
these machines a game changer [11]. Autonomous
tractors can maneuver through the rugged
landscapes of areas like Tavush, ensuring accurate
planting and harvesting. Al-driven harvesters can
tell the difference between ripe and unripe crops,
ensuring that only the best quality produce is
collected. This technology lowers labor costs,
reduces the chances of human error, and enhances
overall productivity.

If Armenia concentrates on high-value crops
like pomegranates and apricots, using autonomous
machinery can help ensure that these crops are
handled and harvested with care, which is crucial for
meeting the quality standards required in export
markets.

Crop Yield Predictive Analytics in Armenia

Predictive analytics driven by artificial
intelligence and data science can accurately forecast
crop yields, offering Armenian farmers essential
insights. By examining historical data, weather
trends, soil conditions, and crop management
techniques, Al models can estimate crop
productivity, enabling farmers to plan their planting
schedules and optimize resource use.

For example, Al systems can evaluate weather
information and yield data to foresee potential
droughts in the Ararat Valley, suggesting drought-
resistant crop varieties or modified irrigation plans.
These predictive insights empower farmers to
reduce risks and boost productivity.

In Armenia, where weather conditions can be
unpredictable, having access to reliable yield
predictions can greatly lessen uncertainties and help
farmers make well-informed choices. This

of
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ultimately leads to better crop management and
increased profitability.

Smart Irrigation Systems
Agriculture

Water management is a vital concern in
Armenia, especially in areas that face water
shortages. Smart irrigation systems that leverage Al
and data science can enhance water efficiency by
tracking soil moisture, weather patterns, and the
water needs of crops. These systems rely on data
from sensors placed in the soil to accurately assess
the water requirements for various sections of a
field.

For instance, in the Ararat Valley, where water
is scarce, Al-driven irrigation systems can pinpoint
regions that receive less rainfall and automatically
modify irrigation schedules to make up for the
deficit. This approach ensures that crops get the
right amount of water without excessive irrigation,
helping to conserve water resources while boosting
crop health and yield [2].

Incorporating smart irrigation systems into the
agricultural lands of Armenia can lead to substantial
water conservation, improved crop yields, and the
encouragement of sustainable farming practices, all
of which are vital for the long-term resilience of the
country's agriculture.

Disease and Pest Detection for Armenian
Crops

Artificial intelligence and data science are
essential for the early detection and management of
crop diseases and pests. By using machine learning
algorithms, we can analyze images of crops taken by
drones or ground-based cameras to spot signs of
disease or pest problems. These systems can
distinguish between different diseases and pests,
offering farmers accurate diagnoses and treatment
suggestions [7].

In the Lori region, drones equipped with Al
technology can monitor wheat fields and identify
early signs of fungal infections. The system can
recommend targeted fungicides and application
techniques, allowing farmers to tackle the problem
quickly and avoid extensive damage.

This innovation has the potential to greatly
minimize crop losses while improving the overall
health and productivity of Armenian agriculture,
thereby supporting the country's food security and
agricultural economy.

Supply Chain Optimization

Artificial intelligence and data science have the
potential to improve agricultural supply chains in
Armenia, minimizing inefficiencies and boosting
profitability. By examining data related to crop
yields, market demand, transportation logistics, and
storage conditions, Al systems can enhance the
entire supply chain from farm to market.

in Armenian



For example, an Al-driven platform might
forecast an increase in demand for Armenian
apricots and suggest that farmers modify their
harvest schedules in response [4]. It can also
improve transportation routes to make sure that
products arrive at markets swiftly and in the best
condition, minimizing spoilage and boosting profits.

Supply chain optimization is especially
important for Armenia, where agriculture is a key
part of the economy. By enhancing supply chain
efficiency, artificial intelligence and data science
can assist Armenian farmers in maximizing their
profits and strengthening their competitiveness in
both domestic and international markets.

Precision Livestock Farming in Armenia

Precision livestock farming utilizes artificial
intelligence and data science to oversee and enhance
animal health and productivity. Sensors and
wearable devices gather data on animal behavior,
health, and environmental conditions, which Al
algorithms then analyze to offer insights and
recommendations. For example, Al systems can
track the body temperature, movement, and feeding
habits of cattle in the Syunik region to identify early
signs of illness. This allows farmers to take timely
action, minimizing the spread of diseases and
promoting better animal welfare [10].

Al-based systems can optimize feeding
schedules and nutrition plans, which can enhance
livestock productivity and profitability.
Implementing precision livestock farming in
Armenia can lead to healthier animals, greater
productivity, and more efficient use of resources,

ultimately benefiting both farmers and the
agricultural economy [1].

Conclusion

The use of artificial intelligence (Al) and data
science in agriculture offers a significant
opportunity for transformation in the sector,

aligning with the strategic goals of the Ministry of
Economy. By integrating these advanced
technologies, we can boost productivity, optimize
resource use, and promote sustainable agricultural
practices. This academic article has examined the
various benefits and potential challenges that come
with adopting Al and data science in Armenia's
agricultural landscape.

One of the main benefits of Al in agriculture is
its capacity to deliver precise, data-driven insights
that enhance decision-making. From predictive
analytics that estimate crop yields and weather
conditions to automated monitoring systems that
maintain optimal soil and plant health, Al
technologies are set to change traditional farming
methods. The Ministry of Economy's focus on these
innovations underscores a strong dedication to
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modernizing agriculture, ensuring food security, and
fostering economic development.

Additionally, data science in agriculture
supports the effective management of resources like
water, fertilizers, and pesticides. Precision farming
techniques driven by Al allow farmers to apply
inputs more accurately, which helps reduce waste
and lessen environmental impact [6]. This method
not only boosts crop yields but also encourages
sustainable farming practices, which are crucial for
the long-term health of agriculture.

The successful implementation of Al and data
science in agriculture does come with its challenges.
Major hurdles include the need for significant
investments in  technological infrastructure,
fostering data literacy among farmers, and creating
supportive regulatory frameworks. To tackle these
issues, a collaborative effort is essential among the
government, private sector, and educational
institutions to provide the necessary resources,
training, and policy support.

In conclusion, the potential for applying Al and
data science in Armenia’s agriculture through the
Ministry of Economy's initiatives is encouraging,
with the ability to greatly enhance the sector. The
Ministry’s proactive stance on exploring and
integrating these technologies demonstrates a
forward-thinking vision that aligns with global
trends in agricultural innovation. By addressing
existing challenges and harnessing the advantages of
Al and data science, Armenia can establish itself as
a leader in smart agriculture, ensuring a resilient and
prosperous future for its agricultural community.

Reference

. Aakash Chawade, Erik Alexandersson, Therese
Bengtsson, Erik Andreasson and Fredrik
Levander, “Targeted Proteomics Approach for
Precision Plant Breeding”, 2016.

David Vallejo-Gémez , Marisol Osorio and Carlos
A. Hincapié, “Smart Irrigation Systems in
Agriculture: A Systematic Review”, 2023.
Government Al Readiness Index 2023.

Javier Arturo Orjuela-Castro, Miguel Angel
Cardona-Rojas, Laura Vanessa Castafieda-Lopez,
“Agricultural supply chain mango inventory model”,
2017.

Kamilaris and Prenafeta-Boldu, “A review of the
use of convolutional neural networks in agriculture”
(2018).

Madhuri Malode, Manisha Thombare, Dipika
Tidke, Reena More, 2021, “Survey on Smart
Agriculture using Data Science”.

Mauro Francisco, Fernando Ribeiro, José
Metrolho and Rogério Dionisio, “Algorithms and
Models for Automatic Detection and Classification of
Diseases and Pests in Agricultural Crops: A
Systematic Review”, 2023.

w



8. Ravi et al.,, 2020 , “The value proposition of the
Global Health Security Index”, pp. 18-24.

9. Research by Liakos et al. (2018), pp. 55-80.

10. Romesh K. Salgotra and C. Neal Stewart, Jr.,
“Functional Markers for Precision Plant Breeding”,
2020.

11. Sivanathan Kandhasamy, “Control Strategies for
Autonomous Vehicles”, 2021.

12. The OECD Attificial Intelligence Policy Observatory
- OECD.ALI https://oecd.ai/en/

192

13. Government Al Readiness Index - Oxford Insights
https://oxfordinsights.com/ai-readiness/ai-readiness-
index/

Coana/<whalnfly F 03.12.2024
Peyensuposana/Quuifunuifly ' 10.12.2024
Hpunsma/Chnpnilnfly F17.12.2024





