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Abstract

Agriculture is the backbone of the Indian economy. The FAO noted that the world population
would increase by another two billion in 2050 while more land under crop production will
only report to four per cent at that time. During such conditions, sustainable agricultural
systems and practices can be done by adopting the advanced as well as modified technologies
to solve the present barriers of agriculture and allied sectors. Automation in agriculture is an
emerging subject across the world. Inrecent, Artificial Intelligence (Al) has been seeing a lot
of direct applications in agriculture. Using Al for the precision farming we canintroduce new
farm technologies to reduce profit loss of farming community. The Indian farming faces
numerous obstacles for the growing of crops and marketing of produce i.e. manage ment of
disease and pest infestation, soil analysis, irrigation, drainage, transportation, marketing etc.
Such type problems lead to unnecessary environmental conditions and more farmer’s loss as
a result of using excess chemicals. This paper emphasizes applications of Artificial
Intelligence in different domains of agricultural practices and the problems to adopting Al in

agriculture.
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1. Introduction

Artificial Intelligence is combined by two words Artificial and Intelligence, where Artificial
means "man-made,” and intelligence means "thinking power", therefore Al defines "a man-

made thinking power."

“Al is a branch of computer science by which we can intelligent machines which can behave

like a human, think lke humans, and able to make decisions.”
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India comes under agrarian economy with ~54.6 % of population directly depend on
agriculture and allied sector for their prime source of employment. Recently, we have started
the adoption of new techniques to get better our farming practices to achieve maximum
return. “T see a big role for Al in empowering agriculture, healthcare, education, creating
next-generation urban infrastructure and addressing urban issues,”PM OF India Narendraji
Modisaid in inauguration of Responsible Al for Social Empowerment Summit, RAISE
2020. Artificial intelligence in agriculture is known as precision farming. The techniques are
used for field practices, crop health monitoring, control of weed and pest, finding of nutrient
deficiencies in soil, and other farm duties. Business interest for explore and develop Al
solutions for farming application is reflected in the latest market. Generally Al contribution in
the agriculture and allied market is projected to grow from $1 billion (2020) to $4 billion
(2026). Al is important areas of research in computer science because of its fast hi-tech
innovation and enormous area of applications. Agriculture is a main work which takes a more
hard work, insistence, persistence with small returns and sore living. Farming community
works hard to cultivate the crops which takes a more time and hence they are forced to accept
to agriculture as their main income source but because of poor returns from land due to
unusual weather conditions and lack of resources, farmers have to face failure which
eventually result in suicide due to depression. Al will help to solve these challenges by
reducing time utilization and hard work. Appropriate application of Al in agriculture will
absolutely result in good returns from crops resulting in better standard of living for farmers

and assist them to encourage their moral avoiding depressions and suicides.

2. Scope of Artificial Intelligence in agriculture

Agriculture plays a main task in the socio-economic division for every nation. World
population is increasing at a faster rate which is directly linked to the increase in food
demand. The FAO noted that the world population would increase by another two billion in
2050 while more land under crop production will only report to four per cent at that time. The
conventional practices that are applied by the farming community in agriculture are not
satisfactory and enough to accomplish the demand for food at the present condition.
Therefore, a few new advanced practices and technigues are evolved to assure these needs for
food and to give employment to many people in farming area. Al resolves different issues
such as global warming, population growth, unemployment, lack of labour, food security,

etc. Today's agriculture growth has rapidly increasing due to the application of Al. Al has
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better crop production and concurrent monitoring of factors of production, harvesting,
processing and marketing. Various advanced computer-based systems are evolved to find out
different factors in farming such as weed detection, irrigation, pest and disease diagnosis,
nutrient deficiency and availability, crop stress, yield detection, post harvest technologies and

many more.

3. Artificial Intelligence technologies in agriculture
The different methods in which Artificial Intelligence has concerned in the agriculture field

are as follows:

3.1. Image detection and observation

Last few years, Convolutional Neural Networks (CNNs) have emerged as a powerful class of
models for recognizing image content, and are broadly accepted in the computer sector to be
the de facto standard approach for most of the challenges. Though, object recognition based
on CNNs is very computationally demanding, typically requiring high-end Graphics
Processing Units (GPUs) that need too much power and weight, particularly for a light
weight and low-cost drone (Lee et al.,2017). Techniques of remote sensing along with hyper
spectral imaging and 3D laser scanning are essential to construct crop metrics over thousands
acres of cultivable land. It has the potential to initiate a revolutionary shift in how farm
lands are monitored by farmers from the perspectives of both time and effort.  This skill
will also be working in monitoring crops during their ontogeny including genesis of report in

case of abnormalities.

3.2.Skills and workforce

Al helps to farmers for collecting bigger data from government and public websites, examine
it and provide to growers with solutions of many uncertain issues as well as it provides us
with a better way of agricultural practices which outcome in better yield to the farmers.
Application of Al in agriculture, farming practices will be found to be technological as well
as biological skills in the near upcoming days which will not only provide as a better income
in the quantity and quality for the farming community but also reduce loss and workload
(Panpatte, 2018).

3.3. Autonomous machinery (tractor)
Driverless tractors are known as autonomous tractors which used advanced techniques to

supply high effectiveness and diminish human being involvement. Doing more efficient

10.17697/ibmrd/2023/v12i1/172867 32 www.ibmrdjournal.com



IBMRD's Journal of Management and Research, Print ISSN: 2277-7830, Online ISSN: 2348-5922

work in very less time and fuel is the object of driverless tractor. Autonomous tractors are
modern and important big thing in the farm machinery production. Autonomous tractors
have numerous merits such as security, fuel efficiency, sharing, time saving, work efficiency
and many others. The autonomous tractor is intended to modernize the agricultural industry.
The most beneficial feature of the autonomous tractor would be enhanced productivity of the
machines. It minimize the need on man power by doing the works automatically and also

enables the ladies and some disabled persons to do farming (Pintu kumar et al., 2016).
3.4. Robots

Robotics technology is the plan, structure, operation, structural depositions, manufacture and
application of robots. Robots that are autonomously monitored and gather information
empower growers with real-time full information about their cultivation of crops and farming
activity, revealing upstream images for making data-driven decisions. Syed Mutahir
Mohiuddin (2015) states that the robot reads a plant’s requirements and then applies
precisely the amount of nutrients and water to the plants. Awasthi (2020) states that the robots
are equipped to control weeds and collect the yields at a lot faster pace with high volume
contrast with humans. These robots are all around arranged to help for examination the nature
of harvest and recognize unwanted plants or weeds with picking and pressing of harvests
simultaneously fit to battle with various difficulties looked by the rural workforce. Robotics
in agriculture is a promising answer for digital farming and for managing the troubles of
workforce shortage and declining profit. Robotic is practices to a new phase by becoming
smarter, detecting sources of variability in the field, consuming less energy, and adapting

their performances for more flexible works (Redmond et al., 2018).

3.5. Pest Infestation Control

Artificial intelligence is the latest technique in which farmers can implement advanced
technique to meet the worldwide food demands by managing insect pests with computer
based techniques. Artificial intelligence (Al), machine learning and computer applications
give correctness in identifying insect and in classifying them. Awasthi (2020) stated that
computer base intelligence and information organizations are helping growers to get alert on
his android phones about the grasshoppers liable to slip towards a specific homestead or

developed harvest field.
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3.6. Yield mapping and monitoring

Potential crop yield prediction can be predicted by using machine learning techniques. Searcy
et al., (1989) stated that yield mapping has been demonstrated on farms by incrementing
harvesting machines, particularly grain combines to measure the mass or volume of the
harvested crop just after it has been harvested. Machine vision techniques have also been

used to produce maps of estimated yield before the harvesting operations (Gan et al., 2018).
4. Challenges of artificial intelligence in agriculture

Considering the benefits of artificial intelligence for smart farming, implementing this
technology may look like a logical step for every farmer. However, there are some proble ms

or constraints.
4.1.Skill Requirement

For the application of artificial intelligence in farming requires different techniques. Al
technology is depending on hardware, computer, sensors and various tools which require a

skillful preparation to function appropriately.
4.2.Data collection

The different crop data could be collected only once in a year when the crops are grown. As
the database takes time to mature, it involves a substantial amount of time to make a robust
model. This is a main reason for the use of Al in agronomic products like seeds, fertilizer and

pesticides than that of on field precision solutions.
4.3. Initial Costing

Most of the farmers are unable to adopt Al in agriculture because of the purchase and

installation of costly machineries.
4.4. Maintenance Cost

There is a big issue in Al for the maintenance of specialized hardware, softwares and

machineries. Small farmers cannot maintain such types of machineries.

10.17697/ibmrd/2023/v12i1/172867 34 www.ibmrdjournal.com



IBMRD's Journal of Management and Research, Print ISSN: 2277-7830, Online ISSN: 2348-5922

5. Conclusion

Artificial intelligence in farming not only helping growers to automate their activities but also
changes to precise farming for improved crop production output and quality even using less
resources. The Artificial intelligence techniques can assist the farming communities to

increase their production and ultimately nourish food needs of growing population.
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