
 
 
 

10324 
 

Ann. For. Res. 65(1): 10324-10335, 2022 
ISSN: 18448135, 20652445 

ANNALS OF FOREST RESEARCH 
https://www.e-afr.org/ 

© ICAS 2022 

CRITICAL ANALYSIS OF ARTIFICIAL INTELLIGENCE IN AUGMENTING 
AGRICULTURE PRODUCE IN INDIA 

 
Dr. Shubhangi Potdar 

Associate Professor, MCA Department, DVVPF's IBMRD, Ahmednagar, SPPU, Pune, India 
shubhangipotdar@rediffmail.com 

 
Dr. Mahesh Potdar 

Associate Professor, MCA Department, IMSCD&R, Ahmednagar, SPPU Pune, India 
maheshpotdar@rediffmail.com 

 
Mokshada Potdar 

International Institute of Information Technology, SPPU Pune, India 
mokshadapotdar@gmail.com 

Abstract  
In our proposed approach, we used a larger database that covered every state, while the former 
scheme only considered a particular region. Such concepts might be used to increase awareness 
among agriculturalists.  A visual representation of the products to be grown may help the farmer 
comprehend them effectively. Machine learning approaches use information to develop a well-
defined pattern that assists us in forecasting. Crop forecasting, rotations, water requirements, 
fertiliser requirements, and farming techniques are all potential issues. Because of the atmosphere's 
changeable meteorological parameters, an effective approach to aid crop cultivation and assist 
farmers in their yield and governance is required. This might help aspiring farmers improve their 
farming practises. With the use of data analysis, a farmer may be presented with a platform of 
suggestions to assist themselves in crop production. Crops are suggested for implementation, 
depending on meteorological factors and volume. Data analytics lays the path for the development 
of valuable extractions from farming databases. The crop data set has been examined, and crop 
recommendations are made depending on yield and period. Machine learning, agricultural 
approaches, and crop projections are some of the terms used in this paper. 

Temperature and climatic variations have always had an impact on agricultural production, 
agriculture, and livestock breeding. The precautions taken may not always work. Communication 
and intellectual systems are novel approaches that may be used to address these shifts via accuracy 
farming. This study discusses the prospects of precision farming, which has been shown to 
function in other nations via the use of machine learning and AI. The application area is aimed at 
medium- and large-scale farmers, with the goal of highlighting the benefits and drawbacks of the 
approaches. Earlier, there was limited development in this area, but since 2015, several start-ups 
have emerged, offering excellent financial returns. These intellectual techniques have been used 
in industrialised nations, resulting in greater output, GDP expansion, lower mortality and higher 
standards of living. The same might be done privately to enhance crop yields. 
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INTRODUCTION 
Farming uncertainty, caused by fluctuating weather and soil characteristics, is one of the reasons 
limiting production. A higher population and territory must result in further output, yet this is 
difficult to attain. Producers used to depend on word of mouth, but they can no longer do so 
because of the changing climate. Farming features and traits are used to provide data for learning 
more about agri-based facts. Farming Technologies covers major developments in the IT sector to 
provide producers with useful farm inputs. In the present circumstances, the ability to adapt 
innovative technological techniques to the agricultural industry is essential. Information is used in 
M/C leaning approaches. to build an explicit pattern that can be used to anticipate outcomes. 
Harvest forecasting, cycle management, aquifer recharge, fertiliser demands, and weed control are 
all possible solutions. Every type of information has a place in the artificial intelligence system. 
Humans and machines both learn in the same manner. People learn from their circumstances. The 
more knowledge we have, the simpler it is to anticipate the future. By contrast, the chances of 
succeeding in an unpredictable scenario are smaller than in a recognised one. Machines are trained 
in a similar manner as humans. In order to create a precise estimate, the system analyses a sample. 
If we provide the system with a similar situation, it can anticipate what will occur. Furthermore, 
similar to a human, if the programme is given an instance it has never encountered before, it has 
difficulty anticipating what will occur subsequently. The two primary goals of artificial 
intelligence are predicting and training. The system first gains knowledge by recognising designs. 
Device educational interventions fall within a certain existence sequence that may be summed up 
as adhere to: 

1) Develop a question; 2) Collecting data; 3) Imagine information; 4) Prepare the process; 5) Run 
the program; 6) Collect responses; 7) Adjust the algorithm; and 8) Repeat steps four through seven 
until the outcomes are acceptable. 9) Use the system to make a prediction. After mastering the 
generation of techniques to assess, the algorithm uses its learned skills to fresh information sets. 
"Block chain, IoT, machine learning, deep learning, cloud computing, and edge computing" may 
all be utilised to gather and handle data. Machine vision, machine learning, and IoT applications 
can help producers and other associated sectors boost productivity, reliability, and eventually 
revenue. 

The three main types of farming activities are pre-yield, yield, and post-yield. Machine learning 
advances have contributed to increasing crop production. Machine learning is a new tool that helps 
farmers reduce yield loss by providing specific crop advice and observations. Machine learning 
has proven to be the most advantageous and inventive technology for crop monitoring. A producer 
may get an exact assessment of yield-generating area vs. non-yield-generating acres on a given 
day by entering into a personalised interface powered by machine learning techniques on a tablet 
or laptop. Extractable crop size and maturation may also be predicted. Furthermore, utilising a 
variety of techniques, particularly image recognition, crops may be assessed both prior to and after 
harvesting for the existence of appealing features, the extent of damage (if relevant), nutritious 
content, and other aspects that may impact the eventual sustainable yield and product price. 
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Techniques based on ML are employed in a selection of industries, as of estimate clients mobile 
utilize gathering and analysing data in groceries [1]. For many years, machine learning has been 
used in farming. Crop yield forecasting represents the most difficult tasks in accurate farming as 
well several methods have been presented and validated so far. While crop yield is controlled by 
a variety of variables, including temperature, precipitation, earth, fertiliser application methods, as 
well as seedling type, this activity necessitates the use of several text files [2]. This suggests that 
calculating crop yields requires a series of complicated steps rather than a straight forward method. 
Crop forecasting systems can now calculate real yields with excellent precision; however, 
improved crop forecasting implementation is still desired. Scientists have contributed to the 
solution of the issue of temperature change's impact on farming productivity in a number of ways. 
In this part, we present a rapid evaluation of partners' contributions and strive to critically examine 
them in order to establish the field for continued study. As part of our study, we will resume our 
inquiry. Its activities are classified into four broad clusters: 
Farm maintenance, livestock breeding, irrigation, and fertiliser application are all examples of crop 
cultivation. 

Farming provides a living for about 2/3 of India's people, with the balance working in the service 
and commercial sectors. Farmland accounts for around 44% of India's total land area. Previously, 
India was heavily reliant on imported food, but through research, the country has developed a 
distinct identity in cereal and kernel creation. Coordinated initiatives include achieving food 
independence, which has resulted in the establishment of the Green Movement. The green 
movement has contributed to the following accomplishments: Obtaining the most cultivated land 
advancement of irrigation facilities acceptance of innovative and efficient seeds. implementation 
of better watershed management methods. Crop protection operations are conducted through the 
prudent use of fertilisers, synthetic chemicals, and crop software. The aforementioned 
accomplishments have resulted in an extraordinary increase in wheat and rice output. Given the 
magnitude of the increase, a nationwide Pulse Project covering almost 12 states was established in 
1987 with the goal of introducing new technology to producers. Following the accomplishment of 
the National Pulse Training Scheme, a countrywide technology task force was formed in 1987 to 
strengthen India's oilseed industry. This software also included pulses. This pattern has persisted 
until the present day, with continuous advancements. Accurate farming, also known as precision 
farming, pertains to doing the proper thing at the correct time and in the correct place. Smart 
farming aims to adapt farming production to agro-climatic variables in order to maximise treatment 
efficiency. Agricultural acreage has dropped little during the previous 45 years, but the number of 
farmers has more than doubled. According to the 2011–12 Farming Census, the maximum number 
of holdings (independent producers) was projected to be 137.35 million, with a total automated 
production of 158.59 million hectares. The inventory retention size was calculated as 01.18 
hectares. Merely supposed a cultivator had 1.12 hectares of ground on which to cultivate staples. 
This indicates that there is a significant opportunity to find a compromise among accessible 
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resources and the area under production. Accuracy farming provides a chance to delve into this 
sort of production because of its durability. 

Related-Work 
Lismail et al. (2018) [5] developed a technique for estimating a nation's preparation for a disaster. 
Robotics reality accustomed to learn environmental issues. The examination focuses on Southeast 
Asia. Information gathering, information training, information validation, and directory 
computation are all steps in computing the predicting indices. An indicator can be used for a variety 
of purposes, including forecasting, verification, and representation. The investigation is reality 
directed as a protective precaution. The impacted regions would be informed, plus the vulnerable 
index will be examined using deep learning. 

Work-Proposed 
Estimating crop production is a critical responsibility for judgement makers across all industries, 
particularly those by state and local (e.g., EU) tiers. An agricultural production forecasting system 
could be used by producers to help them decide what to grow and when to plant it. Estimating 
harvest outputs is a tough problem on behalf of judgement makers in every sector, especially at 
the general and local (e.g., EU) grade. A forecasting model for agriculture product cultivation can 
help farmers decide what to cultivate and when to sow it. Agricultural forecasting can be done in 
a number of different methods. Here research study examines the research on the application of 
machine learning in farm yield estimation. 

Fig 1: M/c Learning Schematic diagram 
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Python packages are needed for installation. 1) Stupid 2) Pandas 4) Matplotlib 3) Sci kit Learn 

Processing of Data before use 
This approach of information gathering appears to be impacted by the type of project that is 
intended might be created. As an example, if we desire to build an ML programme so as to use 
live information, we might combine information as of several detectors to build an IoT network. 
This information may come as of a number of origin, such as document, registry, sensory system, 
plus numerous some more, other than which is not analysed straight away as it could include a 
large quantity of incomplete information, exceptionally large values, unstructured textual 
information, or inconsistent data. As a consequence, data pre-processing was carried out in order 
to remedy which problem. One of the mainly vital procedures in device education is information 
processing before. It's the mainly vital movement in getting better the exactness of device learning 
algorithms. The 80/20 guideline applies to machine learning. Each information analyst must 
devote 80% of their effort to gathering facts and 20% to conducting real analysis. 
 
Fig 2: Cataloguing Methods 
 
 
 
 
 
 

 

 

 

 
 
Algorithms for Classification 
K-Neighbor B. Bayesian Inference Randomized Forests / Logistic Regression Decision Trees 
Support Vector Machine (SVM) 
 
We divided a network into three parts to train it: "training sets," "verification data," and "test 
samples." A "trained model," "validate set," and "fresh, unseen set of data" are used to build 
allocation, change variables, and evaluate the efficacy of the classifier, respectively. It's crucial to 
remember that during training, the predictor only interacts with the training and/or verification set. 
The test data collection should not be used for the classifier's training. The testing set will be 
accessible only when the predictor is being assessed. 
Fig 3: Segment Mock-ups 
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Fig 4: Algorithms for cataloguing 

 

 
 

The dynamic content for the programme is to utilise a decision tree classification algorithm to 
recommend products to producers. This program's primary technique is to pre-process the 
information provided for us, next use it to develop the replica for the backend as well as connect 
to UI interfaces with Flask to show the whole plus ending result. The earlier technique only 
encompassed one state, but the new methodology employed a big collection of data to include all 
of our country states. These ideas might be taken and utilised to raise awareness. A visual 
representation of the products to be grown may help the farmer comprehend them better. The 
dataset includes 820 distinct data points. The database has 13 columns, which are detailed further 
below. 
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1) States: The total count of Indian states. 2) Underground Aquifers: The total amount of water 
table 3) Rainfall: the amount of rain in mm. 4) Air temperature: temperatures are expressed Celsius 
degrees. 5) Type of soil: Here exist several types of soil.  Period: When should crops be planted? 
7) Crops: There are several types of crops. 8) Need for fertilisers: Fertilizer types that are necessary 
9) Agricultural expense: total growth expense 10) Budget projections: Overall revenue projections 
11) Number of seeds per hectare: number of seeds per hectare 12) Culture period: the number of 
days required for culture. 13) Crop demands (ninth) 14) Crops suitable for intercropping: which 
crops may be grown together? 

Fig 5: Algorithms for cataloguing 

 

Obtain information and get it ready for instruction. Clean-up everything that may need it (remove 
duplicates, correct errors, deal with missing values, normalization, data type conversions, etc.). 
Probability sampling data to eliminate the effects of the order in which we collected and/or 
appropriately processed our input. Conduct additional exploratory studies, such as data 
visualisation, to help find significant relationships among variables or category inequalities (bias 
alert). Development and training sets have been developed. 

Fig 6: Sequence of Operations 
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The study approach concentrates on contemporary technology that may be exploited to give a 
reasonable option to present agricultural practises. The research is broken into three components.  
Cognitive technology with machine learning 
Machine learning is a discipline of AI and computer engineering concerned with the development 
of self-learning systems. To address day-to-day chores, machine learning is used to create precise 
and effective systems that can evaluate a far broader collection of activities. Experts may use 
computational tools to undertake early crop experiments to see how a specific type would function 
in various sub temperatures, soil compositions, rainfall patterns, and other variables. Although 
electronic testing does not substitute actual field trials, it does help crop developers more 
accurately forecast crop productivity. 
Knowledge about the crop under consideration is fed into a controlled or untested machine learning 
method, such as an input, a deep convolution neural network (CNN), a Bayesian network, a support 
vector machine, and so on. The method searches the source for specific characteristics and data 
about the problem topic. The computation method produces an analysis of the data and delivers a 
possible result that is classified as either categorical or regression based on the parameters and 
functions defined. 

Accurate Farming Impact The use of intellectual technology in farming might aid in deciding the 
optimum plant choice for diverse weather circumstances and best suited to producers' demands. 
This may be accomplished by studying and making comparisons on seed kinds, climate, soil 
characteristics, infections in a specific location, illness likelihood, and information on what worked 
in the past, year-by-year results, recent market trends, pricing, and customer wants. Producers may 
then make judgments on how to optimise crop returns. The rate at which machine learning 
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technology is evolving suggests that the agricultural business is on the verge of a tech revolution 
powered by AI. 

Fig:2 Potato and Yam productivity comparison using accuracy and inaccuracy agriculture 

 
Accuracy farming using machine learning technology: Producers' chatbots 
Chatbots are interactive, advanced technologies that manage user engagement. Chatbots are 
employed in farming to communicate with producers about responsibilities relating to producers 
and consumers. Chatbots were initially used primarily by retail, leisure, entertainment, and 
insurance companies. Farming might potentially benefit from this increasing technological 
advancement by answering producers' inquiries and providing advice and solutions on particular 
agricultural difficulties [8]. The novel feature will allow for real-time and participatory yield 
prediction. 
 
Unmanned aerial systems and drones: 
Unmanned aerial vehicles (UAVs): UAVs take photographs and information about a key moment. 
The use of UAVs results in reduced operating costs and significant environmental surveillance. 
Offering innovative methods of raising crop output via in-depth research, lengthy crop treatment, 
and high performance would boost production. Producers are increasingly developing faith in 
robot technology. Because practical uses for unmanned drones are continually evolving, it is 
probable that drone-powered solutions will be on the rise in the next few years. 
Tractors without drivers: 
Robotic agriculture is a future that is expected to be completely realised over the next 10–15 years. 
All agricultural tasks are completed automatically by driverless tractors. They are outfitted with 
sensors that can do the necessary operations, detect barriers, and determine where to apply 
agricultural inputs [9]. Driverless vehicle technology has been used by a broad range of technical 
businesses. Agriculture is already mixing off-the-shelf technology like GPS, radars, and sensors. 
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This complexity in software and gear is opening up new opportunities for innovative farmers and 
farmers, reducing constraints on an already overworked labour force, and allowing for more land 
to be operated on for longer periods of time. 
 
Automated Water Harvesting: 
Producers are well aware that surface irrigation maintenance is a difficult endeavour. Using 
mechanised irrigation methods in conjunction with a large dependence on previous weather 
conditions will enable estimating resource requirements. Fortunately, irrigation control systems 
are intended to use real-time machine learning to improve ground conditions and boost acceptable 
results. Not only does this save labour dramatically, but it also has the possibility of reducing 
manufacturing costs. Considering that farming consumes over 70% of the globe's groundwater, 
being cognizant of how it is handled would have a significant influence on protecting pumping 
stations and dams. 
 
Crop health surveillance: 
Conventional crop health monitoring procedures necessitate a lengthy process and are primarily 
categorized. Firms competing in imaging systems and 3D scanning technology are enhancing their 
quality and precision with the amount of data they acquire. According to [10] crop security can be 
improved by using an alert-based solution that employs the deep learning method of machine 
learning.  
 
Farming in India and the Potential for AI Technology 
The only impetus and development of AI and its intellectual consequences across sectors has been 
to not only reduce manual intervention dramatically but also to gradually and correctly forecast 
future events. Farming has been hampered in the past few years by the infiltration of innovation 
businesses; yet, the advent of AI has provided a chance to address problems such as climate change 
and rising temperatures. This landmark has aided in dealing with the highly contemporary methods 
of agribusiness. Agricultural intelligence, powered by neural networks' brain abilities to analyse 
huge databases, has emerged as one of the most efficient and effective solutions. While developing 
algorithms in an agro ecosystem might be difficult, the introduction of big data and area-specific 
machine learning techniques can boost crops produced. The prospect of artificial intelligence 
farmland especially critical on behalf of nation as in India, wherever there is 66% regular populace 
relies on traditional farming and over 76% rely on the industry for a living. In contrast to the West, 
India's farming problems cannot be addressed only by modern agribusiness solutions such as plant 
genetics and crop amplification since agriculture is still mostly dispersed and unstructured. 
 
AI Challenges in India's Farming Industry 
Even though the application of AI in agriculture is intriguing, developing AI algorithms in an 
agricultural field may be difficult. To effectively instruct the algorithms among a substantial 
quantity of geographic agricultural information, the first and basic block needs large amounts of 
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clean data. A larger quantity of appropriate data is often accessible during the planting season, 
which occurs just once, limiting study cycles. Non-availability of data from distant locations and 
farm fields that do not fulfil minimal hectare standards throughout assessments is often left out in 
India, and considering that the bulk of our farm fields are still scattered, unifying dissertation or 
comprehensive information gathering rather unrealistic. The soil texture is subject to unpredictable 
weather circumstances due to the constantly shifting climate patterns. Even with adequate security 
precautions in place, the unusual entrance of insects and illnesses is currently unexplained. 
Producers and cultivators may be confident in their yield and anticipate a large crop, but humanity's 
greatest threats remain constant. What happens in the United States using the same seed and 
fertiliser may not happen in our country. The amount of rain measured per product sowed, the 
makeup of the soil, and other factors might all affect the variation, trends of oxidation, sunshine 
hours, heat, and so on. To tackle farmers' worries, the challenge is that no two environments will 
be precisely comparable, making the development, verification, and effective implementation of 
such technology much more difficult than in other sectors. 
 
Conclusion 
The significance of farming techniques was thoroughly discussed in this study. Producers need 
contemporary technology to assist them in growing their harvests. Agriculturists may be advised 
about correct crop estimates in real time. To evaluate the farming elements, a range of artificial 
intelligence techniques were employed. The characteristics used are decided by the accessibility 
of the information and the purpose of the study. Systems with many more features, according to 
research, may not necessarily provide the best yield forecasting accuracy. To identify the best-
functioning version, versions with both more and fewer attributes must be assessed. Various 
algorithms have been used in different studies. Although no conclusive conclusion can be drawn 
regarding which method is the greatest, the data do demonstrate that certain models of machine 
learning are used more often than others. We discovered an accuracy rate of 95% using the 
integrative approach. The afore mentioned research was carried out, and good findings were 
achieved. The Indian state provided a statistical report. It was discovered that more than half of 
the terrain remains unorganised. Human labour and technological tools are commonly employed 
to assist farming. The accompanying tolerances were found while comparing the growth rates of 
potatoes and yams, both of which are widely grown in this area. Thus, the preceding findings 
suggest that there is a lot of potential when crop rotation is extended to other vegetables and 
commodities. 
Accurate farming is still a pipe dream in many emerging economies. The aforementioned objective 
is achievable in India in direct to get better peasants' food safety and for each capita revenue. The 
difficulties and possible solutions outlined above foretell the future topography of Indian 
agriculture. New technologies and government decisions to encourage and promote smart farming 
via assistance, alleviation, tax deductions, and other producer benefits will considerably encourage 
business. This step will aid intentional efforts to safeguard populations' growth and well-being. 
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