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Abstract-This study aims at bringing the innovative application of Artificial Intelligence. Specifically, this 

research will study that why there is a need of Artificial Intelligence in Agriculture, what are the challenges faced 
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2. ARTIFICIAL INTELLIGENCE 

Artificial intelligence refers to the machines that are able 

to perform complex tasks which requires human 

intelligence or the machines having the ability to think 

like humans. Use of Artificial Intelligence can make our 

life easier and smoother with the help of virtual assistants 

like Siri, Alexa Cortana, and Google Assistant. Hate 

speech recognition by social media platforms, face unlock 

in mobile phone, image recognition, weather forecasting, 

navigation process optimization by sensors, marketing 

(recommendations on Netflix, Amazon based on our 

searches), gaming, banking, healthcare, etc. are the some 

of the common examples of AI[1]. Hardware devices 

which have AI capabilities like autopilot cars, drones, 

robots, IoT (smart home automation) and chess-playing 

computers which predict n number of moves to play with 

opponent, etc are the areas where AI is used[2]. 

AI was discovered by John McCarthy in 1956. AI has 

become important part of our life. AI machine have the 

ability to perform task automatically without being bored 

or having lack of concentration. AI has the ability to 

analyses larger datasets and find patterns at a faster rate 

than humans. Artificial Intelligence understand the 

environment and makes decision based on signals within 

a second. Therefore, AI has become inevitable part of our 

life. Let's discuss some of its application [3-5]. 

2.1. FILTERATION SPAM EMAILS 

Various algorithms like Naive Bayes, Support vector 

machines, K- nearest neighbors and random forest are 

designed to sort out the spam emails or spam messages. 

Companies like Google uses advance spam detection 

techniques like neural networks to separate out the spam 

emails in Gmail [6]. 

 

2.2. AUTOCOMPLETE 

It’s is a word-completion process in which rest of the 

word us predicted with the help of Artificial 

Intelligence that a user is trying to search[7]. These 

applications usually work on concepts such as 

natural language processing. 

 

2.3. FACE RECOGNITION 

Face recognition, recognition of a human face along 

with the authorized face of the user in the database. 

Face detection is a method of differentiating the face 

of a human from the rest of the parts of body. Like 

Facebook, matches the identity of the people with the 

digitally stored information in the database [8-10]. 

Face recognition application can be used in security 

systems, surveillance, attendance systems, and in 

many more[11]. 

 

2.4. VIRTUAL ASSISTANT 

AI based assistant, a program that converts human 

voice commands and finishes job for the user. Virtual 

Assistant like Google Assistant, Cortana, Siri, Alexa 

uses the speech recognition technology to interpret 

what the user is trying to say like sending messages, 

internet browsing, finding location, making calls. We 

also can have a conversation with these digital 

assistants and therefore act as a chatbot [12]. The 

power of Virtual Assistants is not up to the smart 

phones or computers; they are being used in IOT 

devices like home automation, to control your entire 

house with voice command [13-16]. It’s a very useful 

device that uses list of languages using which it can 

connect the internet. The combination of AI with IoT 

has the capability of developing something profitable 

to society. 

 

2.5. CHATBOTS 

Chatbots are universally used in many websites to meet 

the customer’s queries. One of the effective applications 

of Chabot is that it has no time foundation, a user can ask 

a question to chatbot anytime rather than contacting to the 

company’s specific team. It gives you detailed instruction 

and guide with spontaneous replies [17]. Chabot saves 

time and reduces human labor and expenditure. To build 

the chatbot, the good approach is to look at the target 

audience, companies or any other specific area so that you 

can improve on the specific area [18]. 

 

2.6. FINANCE 

With reference to time-series analysis, forecasting, 

quality results are obtained to solve real-time financial or 

economic problems like stock market predictions. 

Algorithmic Trading helps in making trading decisions at 

speeds and make millions of trades in a day without any 

human interference [19]. AI is helpful in predicting loan 

or financial risks especially for the company who are in 

view of increasing their value in the market, also, frauds 

can easily be detected using AI [20]. 

 

2.7. MEDICAL 

With the help of AI and Data Science in medical, a 
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patient’s disease can easily be identified. On the basis of 

some set of inputs and various factors, prediction can be 

made to detect one’s disease. Deep learning and neural 

networks are used in scanning and in other medical 

applications [21-23]. 

 

 

2.8. HATE SPEECH RECOGNITION 

With the help of AI, hate speeches and offensive 

statements can easily be identified in social media. Social 

media companies use machine learning algorithm to filter 

out these [24]. It analyses the patterns of the reactions and 

comments by the people in the post which are in the form 

of text.  

COMPOSITION OF MUSIC 

Artificial Intelligence has shifted from manual 

composition to digital tune making process. Companies 

like Open AI have released their powerful models called 

Musenet and Jukebox that are capable of generating 

music. Earlier too much time was required to compose the 

melody of a song from the instruments but today [24-27]. 

We are able to use number of different beats in a song 

within seconds. 

 

2.9. AGRICULTURE 

AI based machines has enhanced agriculture crop 

production. Farmers can do real time monitoring, 

harvesting, processing and marketing in a better way. 

Artificial Intelligence helps farmer to understand the data 

such as temperature, precipitation, wind speed and solar 

radiation and take preventive measures for their crop from 

these weather conditions[28-30].While using the machine 

learning algorithm in connection with the images captured 

by the satellite and drones, AI enabled technologies 

predict the weather conditions, analyses the crop 

sustainability[31]. 

 

 

3. LITERATURE REVIEW 

 

3.1. Bharat K, stated that “Artificial Intelligence is the 

rising technology in the modern world. According to 

fortune, the statistics say that the hirings for AI specialists 

have grown by 74% over the last four years.” 

 

3.2. According to Grand View Research, the global 

intelligent virtual assistant market size was valued at USD 

3.7 billion in 2019, growing at a Compound Annual 

Growth Rate (CAGR) of 34.0% over the forecastperiod. 

 

3.3. Paul Turner, said that “Agriculture is one such 

industry that has the potential for massive disruption 

fueled bydata.” 

 

 

4. NEED OF AI INAGRICULTURE 

Agriculture has always been a field which requires a 

lot of hard work and human supervision to complete 

even a smallest of tasks. It also requires skilled eyes to 

be able to recognize when the crop is ready to pick or 

recognizing diseases in crops or even detecting insects 

in them which can cause harm to the crops [32]. 

Therefore, lots of human labor is needed in order to 

increase the productivity in the field. Also, by 2050 

world's population will increaseto9.7billion people 

[33] . On the planet that means food production needs 

to be increased by 70% and this is where AI comes in 

[34]. 

 

5. ROLE OF AI IN 

AGRICULTURE 

 

5.1. IN FIELD MONITORING 

 

Using computer vision, AI helps in monitoring the health 

and progress of crops in the agricultural field. Pests are 

the major issue in agriculture. Being one of the major 

sources of reduction in crops, pests are the major source 

of transmitting fungal or bacterial infections to a crop 

which spreads rapidly among the other crops of the same 

field resulting in major losses [35]. Pests and diseases lead 

to 40% yield losses per year. And this is where AI comes 

in. With the use of drones, images are clicked to identify 

insects and pests in the crops, once identified, the drone 

will proceed with the spraying of pesticides. Not only this, 

with the help of computer vision farmers will get notified 

when the disease is spreading and can take immediate and 

appropriate step to control it and ensure better quality 

production [36]. Soil diagnosis has become possible with 

the help of Computer Vision, Algorithm are designed 

which can identify the health of soil with the aim to 

reduces the possibility of underdeveloped crops and 

producing healthy crop production [37]. 

Plantix is a mobile based application in which farmers are 

given the guidance that how to look after their crops, 

what measures are to be taken to produce better 

production of the crop [38]. It was developed by 

Germany based AI-start-up. This application has the 

capability to detect crop illness caused by pests and 

nutrient deficiencies affecting crops and also provides 

preventive measures against it. Farmers can even 

participate in the online community where they find 

scientists, farmers and plant experts to discuss about 

plant health risks [39-40]. Farmers can also access the 

weather reports, get good crop advice throughout the 

season and receive disease alerts once a disease spreads 

in the crop surrounding [41]. 

 

 

5.2. PREDICTIVEANALYTICS 

Current state of agriculture requires lot of guess work. 

Farmers distribute pesticides and water uniformly to the 

crops. But problem is that there  are some plants which 

are in need of additional amount of water and pesticides 

and the plants which gets additional water and pesticides 

is of no use causes massive wastage of water and 

pesticides. Therefore, precision farming which helps in 

identifying the crops that requires water or pesticides or 

gives it to the plants which are in need of it[42]. 

 

 

5.3. AUTONOMOUS ROBOTS 

Harvesting and picking of crops is one of the most prominent 

use of robots in agriculture. They can determine that what is the 

best time to collect the crop from the field. With the great 

accuracy and speed, robots can increase the production and 

https://fortune.com/2019/12/10/artificial-intelligence-hottest-job/
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yield of crops thus reduces the wastage of crops being left in 

the field[43]. With the use of autonomous robots, computer 

vision machine can identify the ripeness of thecrops. 

Water is the scanty resource especially for the farmers whose 

livelihood depends solely on farming for their survival. 

Conventional system of irrigation demands extensive piping 

which is costly to install and difficult to repair. Pipes have the 

chances of water leakage. Plant Irrigation Water Sprinkler 

Agriculture Robot, this automatic irrigation robot precisely 

irrigates the crops in desired area due to which there is no water 

wastage [44-46]. Traditional methods of hand sowing were 

extremely about intensive, demanding a lot of human efforts. 

But with the introduction of Automatic Seed Sowing Robot, the 

problem has solved to some extent. This low-cost seed showing 

robot helps to reduce the human effort involved by automating 

the process of sowing [47-50]. It’s simple design makes it extra 

user friendly and easy to service and repair. Along with being 

lightweight, this robot’s compact size makes it easy to move 

around [51]. 

 

5.4. ANALYSING MARKET DEMAND 

With the help of crop selection, AI can help farmers identify 

what crop is more profitable in the market by analyzing the 

market demand. Various algorithms such as decision trees, 

support vector machines, neural networks, deep learning, etc 

can be used for prediction of crop price and its demand in the 

market [52-55]. This allows farmers to reduce their problem 

and increase theirincome. 

 

5.5. MONITORING LIVE STOCK 

Using a IoT device with inbuilt sensor, worn around the neck 

of the livestock animals which inspects the live location, 

temperature, blood pressure and pulse rate of livestock and 

sends data to the farmer's mobile application. This IoT device 

provides all the data about livestock health to the farmers. This 

device is the combination of tracker and sensor which checks 

the movement of the livestock every time[56]. Since the device 

is connected to the mobile application, farmers can set the 

boundaries to where their animals can move freely. If they walk 

out of the location, farmers get a warning on their mobile. Also, 

if animals eat something toxic, an alert is sent to farmer's 

mobile application. By these farmers keep on checking the 

health risk to their livestock [57-60]. 

 

5.6. WEATHER FORECASTING 

With the climatic change it is difficult for the farmers to 

determine the right time to sow the seeds for crops but 

with the help of Artificial Intelligence it is possible to 

determine the weather conditions. Farmers can use the 

data from weather forecasting and with the help of AI; 

predictable analysis can be done in order to avoid crop 

failure which will help farmers in their businesses [61-

70]. 

 

5.7. AUTOMATED FARM SECURITY Animals 

such as rodents, goats, birds, wild pigs pose a serious 

threat to quality and quantity of yield. Manually 

monitoring the field round the clock isn't feasible. But this 

AI system, on detecting any signs of movement will 

immediately send out an alert to the user's phone [71-73]. 

Therefore, eliminating the need to continuousvigilance 

 

5.8. PORTABLE ELECTRIC POWER 

TILLERMACHINE 

Farm tilling, most labor required task in agriculture. 

Manual tilling of agricultural fields is immensely hard, 

also, tractors are not affordable by all farmers as it 

requires large amount of fuel for its working [74]. But this 

machine is cost-effective, portable, and runs from charged 

battery. It is the modern method to enhance the traditional 

agricultural methods. With the introduction of this 

machine, human labor, time and cost has reduced, 

therefore results in better productivity of the agricultural 

produce [75-79]. 

 

5.9. AUTOMATED IRRIGATION 

MACHINE Timely and controlled irrigation is crucial 

to ensure good health of the crops. The amount of 

water required for irrigation varies depending on the 

rate of evaporation of water from the soil but with the 

help of AI, using a capacitive moisture sensor, the 

Automatic irrigation system levels the moisture in the 

soil [80-81]. If the moisture level drops below the 

predefine limit, this system triggers the water pump 

and supplies water to the crops. With the use of this 

machine, human efforts are saved [82]. 

 

5.10. SOLAR GRASSCUTTER 

Before cultivation begins, it is essential to clear all the 

weeds and unwanted plants from the field as they can 

absorb the essential nutrients from the soil and affects 

the crop production [83]. But this solar glass cutter trim 

down the weeds. It has large wheels for off road 

operations and do auto lawn coverage using AI 

algorithms. Also, it runs on solar energy and it has 

sharp blade cutter which instantly cut down the weeds 

[84-85]. 

AI has improved crop production by collecting data like 

moisture, nutrients level and fertilizers from sensors and 

visuals or real-time video streaming captured from drones. 

And with the help of these data sets, it has become easier 

for agricultural experts to use that data for analysis [86-

89]. Yield monitoring is a process of using data collected 

from GPS and sensors and using it to analyses crop yield, 

moisture  content in a given agricultural field. Various 

researchers are now using the data assembled from drones 

and sensors in order to check the health level of plants, 

regulating pest management, and which portion of the 

plants is most infected [90-94]. 

 

 

CONCLUSION 

The aim of this paper is to give the detailed analysis of

 the innovative application of

 Artificial Intelligence in Agriculture. As we all 

know that the population is increasing day after day, in 

order to feed the increasing population, the food 

production also needs to increase. Since, agriculture 

requires lots of human labor and continuous eye-keeping 

on the crops, therefore it’s necessary to overcome these 

problems and this is where AI comes in. AI is the 

emerging technology in the field of agriculture and this 

paper and this paper also touches the part i.e., technologies 

used in AI machines in agriculture like robots, computer 

vision, Deep learning algorithm, predictive analysis to 

observe the data taken from drones and other AI machines. 
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Therefore, Artificial Intelligence is helping to improve the 

overall harvest quality and accuracy of the crops for the 

futuregenerations. 
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