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Abstract— In this paper, we will discuss how AI can change 

the agriculture landscape, the application of drone-based 

image processing techniques, precision farming landscape, 

the future of agriculture and the challenges ahead The domain 

of agriculture faces many challenges such as disease and pest 

infestation, improper soil treatment, inadequate drainage and 

irrigation, and many more. These leads to severe crop loss 

along with environmental hazards due to excessive use of 

chemicals. The field of artificial intelligence with its rigorous 

learning capabilities have become a key technique for solving 

different agriculture related problems. Systems are being 

developed to assist the agricultural experts for better solutions 

throughout the world. 
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I. INTRODUCTION 

Artificial Intelligence (AI) is one of the key areas of research 

in computer science. With rapid technological advancement 

and area of application, AI is becoming pervasive very 

rapidly because of its robust applicability in the problems 

particularly that cannot be solved well by humans as well as 

traditional computing structures. Such an area of extreme 

importance is agriculture where about 30.7% of the world 

population is directly engaged on 2781 million hectares of 

agricultural land. Agriculture plays a vital role in India’s 

economy. Over 58 percent of the rural households depend on 

agriculture as their principal means of livelihood, according 

to an IBEF report. Agricultural exports constitute 10 percent 

of the country’s exports and is the fourth-largest exported 

principal commodity category in India. According to the 

Department of Industrial Policy and Promotion (DIPP), the 

Indian agricultural services and agricultural machinery 

sectors have cumulatively attracted Foreign Direct 

Investment (FDI) equity inflow of about $2.45 billion and the 

food processing sector has attracted around $7.81 billion 

during April 2000 to June 2017.AI-powered solutions will not 

only enable farmers to do more with less, it will also improve 

quality and ensure faster go-to-market for crops. 

 Based on research, the most popular applications of 

AI in Indian agriculture appear to fall into three major 

categories: 

A. Crop & Soil Monitoring 

Companies are leveraging sensors and various IoT-based 

technologies to monitor crop and soil health.  

B. Predictive Agricultural Analytics 

Various AI and machine learning tools are being used to 

predict the optimal time to sow seeds, get alerts on risks from 

pest attacks, and more.  

C. Supply Chain Efficiencies 

Companies are using real-time data analytics on data-streams 

coming from multiple sources to build an efficient and smart 

supply chain. 

 

II. AGRICULTURAL ROBOTICS 

The ability to control weeds is a top priority for farmers and 

an ongoing challenge, herbicide resistance becomes more 

commonplace. Today, an estimated 250 species of weeds 

have become resistance to herbicides. In a research study 

conducted by the Weed Science Society of America on the 

impact of uncontrolled weeds on corn and soybean crops, 

annual losses to farmers are estimated at $43 billion. 

Companies are using automation and robotics to help farmers 

find more efficient ways to protect their crops from weeds. 

Blue River Technology has developed a robot called See & 

Spray which reportedly leverages computer vision to monitor 

and precisely spray weeds on cotton plants. Precision 

spraying can help prevent herbicide resistance. Automation is 

also emerging in an effort to help address challenges in the 

labor force. Harvest CROO Robotics has developed a robot 

to help strawberry farmers pick and pack their crops. Lack of 

laborers has reportedly led to millions of dollars of revenue 

losses in key farming regions such as California and Arizona. 

In the Hills borough County, Florida region which has been 

described as the “nation’s winter strawberry capital,” 

between 10,000 and 11,000 acres of strawberries are typically 

harvested in a season. 

III. CROP & SOIL HEALTH MONITORING 

Deforestation and degradation of soil quality remain 

significant threats to food security and have a negative impact 

on the the economy. Domestically, the USDA has estimated 

that the annual cost of soil erosion is approximately $44 

billion dollars. Berlin-based agricultural tech startup PEAT, 

has developed a deep learning application called Plantix that 

reportedly identifies potential defects and nutrient 

deficiencies in soil. Analysis is conducted by software 

algorithms which correlate particular foliage patterns with 

certain soil defects, plant pests and diseases. The image 

recognition application identifies possible defects through 

images captured by the user’s smart phone camera. Users are 

then provided with soil restoration techniques, tips and other 

possible solutions. Trace Genomics – Machine Learning for 

Diagnosing Soil Defects Similar to the Plantix app, 

California-based Trace Genomics, provides soil analysis 

services to farmers. Lead investor Illumina helped develop 

the system which uses machine learning to provide clients 

with a sense of their soil’s strengths and weaknesses. The 

emphasis is on preventing defective crops and optimizing the 

potential for healthy crop production. SkySquirrel 

Technologies Inc. uses Drones and Computer Vision for Crop 

Analysis. The presence of drones in agriculture reportedly 

dates back to the 1980s for crop dusting in Japan. The market 

for drones in agriculture is projected to reach $480 million by 

2027. Today, companies are leveraging AI and aerial 

technology to monitor crop health. SkySquirrel Technologies 

Inc. is one of the companies bringing drone technology to 

vineyards. The company aims to help users improve their 

crop yield and to reduce costs. Users pre-program the drone’s 
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route and once deployed the device will leverage computer 

vision to record images which will be used for analysis. Once 

the drone completes its route, users can transfer a USB drive 

from the drone to a computer and upload the captured data to 

a cloud drive. SkySquirrel uses algorithms to integrate and 

analyze the captured images and data to provide a detailed 

report on the health of the vineyard, specifically the condition 

of grapevine leaves. Since grapevine leaves are often telltales 

for grapevine diseases (such as molds and bacteria), reading 

the “health” of the leaves is often a good proxy for 

understanding the health of the plants and their fruit as a 

whole. 

IV. PREDICTIVE ANALYTICS 

aWhere, a Colorado based company uses machine learning 

algorithms in connection with satellites to predict weather, 

analyze crop sustainability and evaluate farms for the 

presence of diseases and pests. For example, daily weather 

predictions, are customized based on the needs of each client 

and and range from hyper local to global. Types of clients 

mentioned on the company’s website include farmers, crop 

consultants and researchers. FarmShots is Satellites for 

Monitoring Crop Health and Sustainability. Based in Raleigh, 

North Carolina, FarmShots is another startup focused on 

analyzing agricultural data derived from images captured by 

satellites and drones. Specifically, the company aims to 

“detect diseases, pests, and poor plant nutrition on farms.” 

For example, the company claims that its software can inform 

users exactly where fertilizer is needed and can reduce the 

amount of fertilizer used by nearly 40 percent. The software 

is marketed for use across mobile devices. 

V. AGRI SUPPLY CHAIN 

Based in the North Indian state of Uttar Pradesh, Gobasco 

employ real-time data analytics on data-streams coming from 

multiple sources across the country aided with AI-optimized 

automated pipelines to dramatically increase the efficiency of 

the current agri supply chain. Data-driven on line agree-

marketplace affords the best prices for both the producers and 

buyers at their fingertips. Through carefully engineered tech-

driven pipeline, designed for the Indian agri supply-chain, It 

operate at a higher profit margin than the traditional 

companies. AI and related technologies in the various stages 

of the agri supply chain to ensure it is efficient and fast. Some 

of them are listed below:  

A. Transition Discovery 

Real-time data analysis on multiple data-streams along with 

crowd-sourced data from producer/buyer marketplaces and 

transporters feeds their automatic transaction discovery 

algorithm to obtain high-margin transactions.  

B. Quality Maintenance 

Computer vision and AI-based automatic grading and sorting 

is done for vegetables and fruits for creating an international 

commodity standard for reliable trading across country 

boundaries.  

C. Credit Risk Management 

Crowd-sourced data, algorithms and analytics overcome the 

credit default problem, the most challenging problem of 

current supply-chain, to ensure a very low risk operation.  

D. Agri-Mapping 

Deep-learning based satellite image analysis and crowd-

sourced information fusion obtains a real-time agri map of 

commodities at a resolution of 1 sq-km.  

VI. FUTURE WORK 

The future of farming depends largely on adoption of 

cognitive solutions. While large scale research is still in 

progress and some applications are already available in the 

market, the industry is still highly undeserved. When it comes 

to handling realistic challenges faced by farmers and using 

autonomous decision making and predictive solutions to 

solve them, farming is still at a nascent stage. In order to 

explore the enormous scope of AI in agriculture, applications 

need to be more robust. Only then will it be able to handle 

frequent changes in external conditions, facilitate real-time 

decision making and make use of appropriate 

framework/platform for collecting contextual data in an 

efficient manner. 

 Another important aspect is the exorbitant cost of 

different cognitive solutions available in the market for 

farming. The solutions need to become more affordable to 

ensure the technology reaches the masses. An open source 

platform would make the solutions more affordable, resulting 

in rapid adoption and higher penetration among the farmers 

VII. CONCLUSION 

AI-driven technologies are emerging to help improve 

efficiency and to address challenges facing the industry 

including, crop yield, soil health and herbicide-resistance. 

Agricultural robots are poised to become a highly valued 

application of AI in this sector. Evidence of wide adoption is 

apparent in the dairy farming where thousands of milking 

robots are already operating. This segment is anticipated to 

increase from a $1.9 billion to $8 billion industry by 2023.It 

is feasible that agricultural robots will be developed to 

complete an increasing diverse array of tasks in the next three 

to five years. Crop and soil monitoring technologies will also 

be important applications going forward as climate change 

continues to be researched and evaluated. One research study 

reported that climate change evaluated from 1980 to 2008 

resulted in a 3.8 percent global reduction of maize and a 5.5 

percent reduction of wheat. The amount of data that can 

potentially be captured by technologies such as drones, and 

satellites on a daily basis will give agricultural business a new 

ability to predict changes and identify opportunities. Satellite 

machine vision applications (for weather, crop health, 

predicting crop yield, etc.) will become more and more 

commonplace for large industrial farms in the coming 5-10 

years. It will be important that farmers are equipped with 

training that is up-to-date to ensure the technologies are used 

and continue to improve. This will help to prove the value of 

these tools over the long haul. Additionally, extensive testing 

and validation of emerging AI applications in this sector will 

be critical as agriculture is impacted by environmental factors 
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that cannot be controlled unlike other industries where risk is 

easier to model and predict. We anticipate that the 

agricultural industry will continue to see steady adoption of 

AI and will continue to monitor this trend. 
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