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ABSTRACT 

Artificial Intelligence (AI) is indeed an emerging technology in the current scenario of agriculture sector. 

AI-based innovative technological equipment’s and machine have the potential to encourage today's 

agriculture system to a different level. This technology has increased crop production and improved real-

time monitoring, harvesting, processing and marketing and enables more sophisticated applications in 

agriculture. Artificial intelligence has completely changed the agricultural sector, bringing with it a host 

of advantages as well as some special problems and new trends. This study examines the various ways 

that AI is affecting agriculture and how it could revolutionize the industry by improving sustainability, 

production, food safety and decision-making. Farmers now have access to cutting-edge tools for crop 

monitoring, disease diagnosis, and yield prediction by adopting artificial intelligence (AI) technologies 

like machine learning, robotics, computer vision, and predictive analytics. These developments 

maximize yield while reducing environmental effects by enabling precision farming techniques and 

optimizing resource efficiency. These developments could improve agricultural systems' resilience, 

efficiency, and traceability and change the face of food production in the future. Artificial intelligence 

has the capability to revolutionize and optimize the agriculture industry, its effective application will 

necessitate resolving ethical, legal, and technical issues.  

Keywords: Sustainable Agriculture, Precision Framing, Artificial Intelligence, crop monitoring, Food 

security. 
  

 
 

 

Introduction 

Agriculture is the backbone of the Indian 

economy focuson producing food and managing the 

land accounting for about 18% of the GDP and 

employing 50 percent of the country's youth. World 

Bank Organization (2020). Over the past few decades, 

agriculture has expanded beyond just producing crops 

and now includes processing, marketing, and 

distribution. While AI involves complex computer 

systems and problem-solving methods. Despite its 

association with science fiction, AI has many practical 

applications and important areas of research in 

computer science because of its fast hi-tech innovation 

(Yogita Sharma and Shubham Priyadarshi, 2024). The 

world population growing rapidly, now a days 

traditional farming methods may not be enough to 

meet demand. Agriculture plays a significant role in 

socio-economic development which needs hard work, 

insistence, persistence with small returns and sore 

living (Afroz Alam, 2024). Farmers work hard to 

cultivate and produce the crops which takes time and 

hence they are forced to accept to agriculture as their 

main income source but because of poor returns from 

land or due to unusual weather conditions and lack of 

resources, sometimes farmers have to face failure 

which eventually result in suicide due to depression. AI 

can be used to help farmers and to solve these 

challenges by reducing time utilization and hard 
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workin various ways (Jose, A., et al., 2021). Artificial 

Intelligence (AI) has become a disruptive force in 

many fields, and when applied to agriculture, it has the 

potential to completely transform global food 

production systems. The agriculture sector stands to 

gain from increased production, sustainability, and 

decision-making abilities by utilizing AI technologies 

like machine learning, computer vision, and data 

analytics (Zhao, 2020). But in addition to these 

encouraging advantages, implementing AI in 

agriculture also brings particular difficulties that 

should be carefully considered. Additionally, the field 

of artificial intelligence in agriculture is always 

changing due to new developments that could further 

revolutionize farming methods and tackle urgent global 

issues. (Priya et al., 2022). With the potential to 

revolutionize and completely transform conventional 

farming methods, AI technologies such as machine 

learning, advance robotics, computer vision, and data 

analytics are being progressively incorporated into 

agriculture (Katiyar, 2022). 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Implementation of Artificial Intelligence for Sustainable Agriculture 

 

 

Application of Artificial Intelligence in Agriculture 

Precision Farming 

AI-powered precision agriculture transforms 

conventional agricultural methods through the 

integration of cutting-edge technology to achieve 

sustainable environmental goals, maximized resource 

management, and enhanced output. Sensor-based 

monitoring systems and advanced data analytics are the 

foundation of precision agriculture, allowing farmers to 

make well-informed decisions customized to particular 

situations.  

Precision Farming Practices 

Variable Rate Technology (VRT) 

Depending on the geographically variability in the 

field, modifies inputs like herbicides, fertilizers, and 

irrigation to maximize resource efficiency and reduce 

environmental impact. 

Site-Specific Crop Management (SSCM) 

Based on in-depth data analysis, customizes 

farming methods to particular fields, maximizing crop 

production while reducing input requirements. 

Autonomous Machinery 

Tractors, harvesters, and other agricultural 

equipment with AI capabilities that are outfitted with 

sensors and GPS technology can carry out planting, 

spraying, and harvesting tasks with accuracy and 

efficiency. 

Integrated Pest Management (IPM) 

IPM reduces the use of chemicals and crop 

damage by using AI algorithms to monitor pest 

populations, locate environments that are conducive to 

pest growth, and implement tailored treatments like 

pheromone traps or biocontrol agents. 

Crop Rotation and Cover Cropping 

To maximize crop selection and planting 

sequences for better soil fertility and pest control, AI-

driven analytics evaluate soil health and crop rotation 

patterns. 

Crop Monitoring and Management: Enhancing 

Agricultural Efficiency 

Crop monitoring and management have a critical 

role in the different areas of agriculture sector, such as 

weather patterns, soil quality, and insect infestations 

continuously affect crop productivity. This all-

encompassing strategy combines data analysis, 

technology, and conventional farming methods to 

maximize yield, reduce losses, and guarantee 

sustainable farming practices. Real-time data on a 

range of agricultural factors, including as growth stage, 

moisture levels, and nutritional status, may be obtained 

by remote sensing technology, which includes 

satellites, drones, and sensors (Drone, Wikipedia, 

2020). At large scale crop monitoring across huge 
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areas is made possible by satellite imaging, while high-

resolution photos obtained by drones allow for in-depth 

analysis. Soil moisture, temperature, and nutrient levels 

may be measured via sensors buried in the ground, 

giving important information on crop health. Artificial 

intelligence (AI) and sophisticated analytics are used to 

examine the data gathered by remote sensing 

technologies (Rajan, 2016). These algorithms are able 

to recognize trends, forecast crop growth, and spot 

irregularities like nutrient shortages or insect 

infestations. Farmers may improve irrigation 

schedules, modify fertilizer application rates, and apply 

tailored pest management measures by using machine 

learning algorithms to make data-driven decisions. 

Precision agriculture is the application of agricultural 

methods that are tailored to particular field 

circumstances, made possible by crop monitoring and 

management (Talaviya et al., 2020). Farmers may 

minimize waste and their impact on the environment 

while increasing crop output by carefully regulating 

inputs like water, fertilizer, and pesticides (Marinoudi 

et al., 2019). Precise planting, spraying, and harvesting 

are made possible by GPS-guided equipment, which 

maximizes resource efficiency and lowers operating 

expenses. Early pest and disease identification is one of 

the main benefits of crop monitoring and management. 

Farmers who regularly monitor crop health indices can 

spot early indicators of stress or infection before they 

spread widely. Crop management and monitoring are 

essential to fostering resilience in agriculture, as the 

effects of climate change provide substantial obstacles.  

Autonomous Farming 

The deployment of AI-driven agricultural robots 

and autonomous vehicles for planting, weeding, and 

harvesting has been increasing in recent years that 

revolutionizing the agriculture industry. Autonomous 

cars and agricultural robots powered by AI can boost 

farming productivity. They can work nonstop without 

being tired or without pauses, which allows them to 

finish things more quickly. By accurately sowing 

seeds, dousing regions with fertilizer, and focusing 

pesticide or weed spraying efforts, these technologies 

allow precision agriculture methods. Higher 

agricultural yields and optimal resource use are the 

outcomes of this. Many regions are experiencing a 

scarcity of agricultural workers, which has raised 

interest in automation technology. These labor 

shortages are mitigated by AI-driven robots and 

autonomous cars, which carry out activities that would 

typically need human labor. These devices have 

advance sensors and cameras in built to collect 

information in relation to crop monitoring, 

environmental variables, and soil conditions. Real-time 

data analysis allows for the intelligent decision-making 

of planting, watering, and pest management. AI-driven 

agricultural robots and autonomous vehicles can save 

money in the long run by eliminating the need for 

manual labour and maximizing the use of available 

resources, even though the initial investment may be 

substantial (Subeesh and Mehta, 2021). There are 

several advantages to autonomous farming, such as 

lower costs, increased productivity, and environmental 

sustainability (Eli-Chukwu, 2019). Through the 

utilization of cutting-edge technology and insights 

derived from data, autonomous systems enable farmers 

to maximize productivity while reducing their 

environmental impact. 

Soil Health and Management 

To effectively and reliably measure soil health 

indices and nutrient levels, artificial intelligence (AI) 

solutions for soil analysis and mapping are essential. 

AI systems are capable of integrating data from a wide 

range of sources, including historical records, soil 

samples, satellite pictures, and meteorological data. To 

find patterns and relationships between soil qualities, 

nutrient levels, and environmental conditions, these 

algorithms evaluate the data. Artificial intelligence 

(AI) has enabled remote sensing technology, such as 

satellite and drone imaging, to gather comprehensive 

data on vegetation health, soil composition, and 

moisture levels. This imagery is processed by machine 

learning algorithms, which produce high-resolution 

soil maps and highlight regions of interest for more 

investigation. Large databases of soil sample data and 

related attributes are used to customize AI models, 

such as machine learning and deep learning algorithms 

for addressing the challenges facing the global food 

system and ensuring food security for future 

generations. Based on input factors including soil type, 

moisture content, and crop rotation history, these 

models may forecast parameters related to soil health, 

nutrient levels, and possible yield results. By 

examining important indicators including organic 

matter content, pH levels, and nutrient availability, and 

microbial activity, artificial intelligence programs can 

evaluate the health of the soil. AI algorithms offer 

insights about soil fertility and possible management 

techniques by establishing a correlation between these 

indicators and data on crop performance and yield 

(Manas et al., 2023). Customized suggestions for 

precision farming techniques, such as the best times to 

plant seeds, apply fertilizer, and schedule irrigation, are 

produced using AI-driven soil analysis tools. Farmers 

may enhance output while minimizing input costs and 

environmental effects by customizing these guidelines 

to individual soil conditions and crop requirements. 
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AI-powered soil monitoring devices gather data on 

environmental factors and soil properties continually. 

These technologies assist farmers in making prompt 

decisions about irrigation, fertilizer management, and 

pest control by offering real-time warnings and 

actionable insights. AI-based soil analysis tools are 

flexible and scalable, suitable for a range of 

agricultural settings, including big commercial farms 

and small-scale family farms. These tools are available 

to farmers globally through cloud-based platforms and 

mobile applications, facilitating their widespread 

adoption and effect. Farmers may make data-driven 

decisions to maximize soil health, increase crop output, 

and advance sustainable agricultural practices by 

utilizing AI apps for soil analysis and mapping. These 

technologies provide long-term agricultural 

sustainability, enhanced environmental stewardship, 

and more effective resource management. Machine 

learning algorithms are used by recommendation 

systems for crop rotation plans and soil amendments 

based on AI-driven analysis to give farmers 

customized advice. These systems have the following 

features and functions: Overall, AI-driven 

recommendation systems for soil amendments and 

crop rotation strategies empower farmers to make 

informed decisions that optimize soil health, crop 

productivity, and sustainability (Wongchai et al., 

2022). By leveraging advanced data analytics and 

machine learning techniques, these systems contribute 

to more efficient resource management and improved 

agricultural outcomes. 

Agricultural Robotics  

In the present scenario Agricultural system has 

been adopting different techniques and machinery to 

enhance the food productivity and security. Now a 

days many organizations working on AI are 

manufacturing robots which could carry out many 

tasks in the area of farming sector with ease. Robotics 

in agriculture involves the use of autonomous or semi-

autonomous robots and machines to perform various 

tasks related to farming and crop management. AI 

based design, conception, manufacturing, automated 

and customized robots in agriculture enhancing the 

farming system as well as production yield. This 

robotics are capable to manage weed, identifying plant 

disease and harvesting crops faster than human labour 

(Robotics - Wikipedia, 2020). AI robots have been 

customized to work for crop growth monitoring, to 

analysis problems related to soil, yield prediction and 

ecological sustainability (Balasubramanian, 2024). AI 

based design technologies have the potential 

application to tackle the problems occurring in farming 

sector from root level efficiently (Martinelli et al., 

2015). Robotics plays a crucial role in modern 

agriculture by automating labor-intensive tasks, 

increasing efficiency, which can improve crop 

productivity, irrigation efficiency by using less water, 

crop management and monitoring quality of the crop. 

Robotics offers several benefits to farmers in 

agriculture, helping to streamline operations, increase 

efficiency, reduce costs, and improve overall 

productivity. While the initial investment in robotics 

may be significant, the long-term cost savings can be 

substantial. By reducing labor costs, minimizing input 

wastage, and optimizing resource usage, robotics can 

improve the overall profitability of farming operations. 

The robot can address plant’s requirements and then 

applies precisely amount of nutrients and water within 

the plants (Syed, 2015). 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 faced by the rural 

workforce. 

Weather Prediction and Risk Management 

There is a lot of promise for more precise and 

detailed weather patterns and climate-related risk 

prediction when AI algorithms are integrated with 

weather forecasting data. Large volumes of 

meteorological data are fed into AI models from a 

variety of sources, such as radar systems, satellites, 

weather stations, and numerical weather prediction 

(NWP) models. Neural networks, decision trees, and 

ensemble techniques are a few examples of machine 

learning algorithms that are taught with historical 

meteorological data and related climatic variables. To 

extract useful characteristics from the raw 

meteorological data, such as seasonal trends, 

geographical patterns, and atmospheric dynamics, AI 

models employ feature engineering approaches. 

Several AI models and forecasting approaches are used 

in ensemble techniques to provide probabilistic 

forecasts and evaluate uncertainty. Artificial 

intelligence (AI) models can adjust to shifting 

atmospheric conditions and increase prediction 

accuracy since they are updated in real-time with fresh 

weather observations and forecast data. To detect 

possible dangers and hazards including strong storms, 

heat waves, droughts, and floods, artificial intelligence 

(AI) algorithms examine meteorological predictions 

and climatic data. Artificial intelligence (AI) models 

use variables including greenhouse gas emissions, 

changes in land use, and interactions between the 

ocean and atmosphere to simulate and estimate long-
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term climate trends and changes. Stakeholders may 

more correctly and effectively anticipate weather 

patterns and climate-related hazards by combining AI 

models with weather forecasting data. This allows for 

the implementation of pre-emptive interventions aimed 

at mitigating unfavourable consequences and 

enhancing resilience to climate change. 

Supply Chain Optimization 

AI algorithms are rapidly being used in a variety 

of businesses for supply chain optimization, which 

includes logistics, inventory control, and market 

forecasting. The application of AI in each of these 

fields to improve inventory replenishment plans, and 

artificial intelligence (AI) algorithms examine previous 

sales data, current inventory levels, and demand 

projections systems reduce transportation costs and 

increase delivery efficiency by optimizing fleet 

management, vehicle scheduling, and transportation 

routes. Artificial intelligence (AI)-driven logistics 

technologies automatically modify delivery schedules 

and reroute cars as necessary by incorporating real-

time data on weather, road closures, and traffic 

congestion. To predict demand and pricing dynamics, 

artificial intelligence (AI) algorithms examine 

economic data, competitor activities, market trends, 

and customer behaviour. Forklifts, packing machines, 

conveyor belts, and other supply chain equipment are 

among the items that AI algorithms forecast will break 

down and require maintenance. To maximize supplier 

selection and relationship management, AI algorithms 

evaluate supplier performance, reliability, and risk 

factors. Robotics systems equipped with sensors and 

AI algorithms may increase operational effectiveness, 

save costs, improve customer service, and gain a 

competitive edge in today's complex and changing 

business environment by utilizing AI algorithms for 

supply chain optimization. 

Decision Support Systems 

The creation of AI-driven agricultural decision 

support systems has enormous potential to raise 

agricultural profitability, sustainability, and production. 

Now a days, Agriculture system use artificial 

intelligence (AI) algorithms to collect and evaluate 

data from different sources and provide the farmers 

appropriate advice and insights for decision making. 

The main functions and characteristics of such systems 

have Numerous sources, such as satellite imaging, soil 

sensors, weather predictions, crop models, and old 

farm records, are gathered by decision support systems. 

AI based decision support systems enables efficiently 

customized measures based on the investigations of 

data related to particular farmer's farm as well as their 

preferences. These recommendations are made in light 

of each farmer's scenario. Precision agricultural 

techniques are supported by decision support systems, 

which give farmers useful information to maximize 

resource use and reduce waste. Decision support 

systems evaluate and reduce a range of risks that 

farmers encounter, such as insect outbreaks, market 

instability, and weather-related hazards (Zha, 2020). 

AI-driven decision support systems make it possible to 

continuously monitor crop production and farm 

operations and give farmers real-time feedback (Mor et 

al., 2021). Systems for making decisions are flexible 

and scalable, suitable for farms of all shapes and sizes, 

from little family-run businesses to massive 

commercial ventures. Decision support systems 

facilitate data interchange and interoperability by 

integrating smoothly with the farm management 

software and hardware already in place (Robert et al., 

2016). In general, farmers enables to make appropriate 

decisions to improve farm operations, enhance crop 

yields and minimizing input wastage while reducing 

input costs and environmental effects. These systems 

are a major development in agricultural technology that 

is fostering creativity and sustainability in 

contemporary farming methods (Vijayakumar and 

Balakrishnan, 2021). To facilitate well-informed 

decision-making across a range of industries, including 

infrastructure management, environmental monitoring, 

and agriculture, it is imperative to gather data from 

different sources, such as sensors, satellites, high 

quality cameras and historical records. The accomplish 

proper benefits of the integration of data from many 

sources, stakeholders may accomplish sustainable 

development goals and address urgent concerns by 

gaining a thorough knowledge of complex systems, 

recognizing trends and patterns, and making well-

informed decisions. 

Data Analytics and AI Algorithms 

Machine Learning Models 

Utilize massive volumes of sensor data analysis to 

produce forecasts and insights. Using past data, 

algorithms may be trained to generate suggestions for 

the best agricultural techniques. 

Predictive Analytics 

Using historical data and in the-moment 

observations, forecast agricultural yields, disease 

outbreaks, insect infestations, and ideal planting and 

harvesting seasons. 
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Decision Support Systems 

Use AI-driven analytics to help farmers make 

data-driven choices about resource allocation, crop 

management, pesticide use, and irrigation timing. 

Pattern Recognition 

Recognize patterns and patterns in weather, soil, 

and crop growth to detect problems early and take 

quick corrective action. 

Optimization Algorithms 

Determine the best use of resources by allocating 

water, fertilizers, and pesticides according to crop 

needs, soil characteristics, and environmental 

considerations. 

Data Integration and Connectivity 

Cloud-Based Platforms: To enable smooth 

integration of data from many sources and to promote 

cooperation between farmers, agronomists, and 

researchers, centralize data processing and storage 

(Ramirez-Asis et al., 2022). 

Interoperability: To facilitate comprehensive farm 

management and decision-making, make sure that 

various sensors, equipment, and software platforms are 

compatible and that data is exchanged between them. 

Mobile Applications: Give farmers immediate access 

to vital information, warnings, and suggestions so they 

can oversee and control their operations from a 

distance. Precision agriculture not only boosts 

profitability and production but also encourages 

sustainable agricultural practices, reduces 

environmental impact, and guarantees food security for 

future generations by utilizing AI-driven sensor 

technology and data analytics. 

Impact of AI in the Agricultural Sector  

Potential Benefits 

 Artificial intelligence (AI) has a lot to offer the 

agriculture industry. Some of these benefits include 

increased productivity, resource optimization, and 

better decision-making, all of which can eventually 

result in higher crop yields and profitability. 

Sustainability 

AI-powered precision farming methods make it 

possible to use resources like water, fertilizer, and 

pesticides more effectively, which promotes 

sustainable agricultural practices and lessens their 

negative effects on the environment. 

Difficulties 

Although AI adoption in agriculture has promise, 

there are still obstacles to overcome, including the 

digital divide, interoperability problems, and data 

protection difficulties. These issues must be resolved to 

guarantee fair access and responsible use. 

Ethical Considerations 

The implementation of AI based techniques in 

agriculture raise ethical questions about algorithmic 

biases, accountability, and transparency. This 

emphasizes the need for ethical frameworks and legal 

rules in this area. 

New technologies 

With the potential to improve farming operations 

and traceability even further, new technologies like 

robotics, block chain technology, and integration of 

(IoT) are being utilize to reshape the field of artificial 

intelligence in agriculture (Waleed et al., 2020). 

Future Outlook 

Despite obstacles, the trajectory of AI in 

agriculture is still positive, with continuing 

breakthroughs and innovations positioned to 

revolutionize the sector, solve issues with global food 

security, and provide a sustainable future for 

agriculture. 

Challenges and Considerations 

The Adoption of AI-driven agricultural systems  

faces some difficulties, including algorithmic biases, 

interoperability problems, and data privacy concerns. 

Sensitive information regarding farmers, land, crops, 

and production methods is frequently included in 

agricultural statistics. Therefore, preserving data 

privacy is essential to safeguarding the interests of 

stakeholders. Interoperability is a major difficulty since 

agricultural data is frequently gathered and stored in 

various systems, formats, and standards. The whole 

promise of AI technology in agriculture must be 

realized by overcoming interoperability obstacles and 

implementing open data initiatives, standards, and 

interoperability frameworks. Due to skewed training 

data, incorrect assumptions or hidden biases 

incorporated in the algorithms themselves, AI systems 

employed in agriculture may display prejudices. In 

domains like agricultural yield prediction, insect 

detection, and farm management advice, biases in AI 

models can result in unfair results, discriminatory 

behaviour’s, and misunderstanding of data. A multi-

stakeholder strategy encompassing farmers, 

researchers, legislators, technology suppliers, and civil 

society organizations is necessary to address these 

issues. To fully utilize AI technology, provide 

inclusive and sustainable solutions, protect privacy, 

advance interoperability, and lessen algorithmic biases 

in agriculture, collaborative efforts are required. 
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Future Trends and Opportunities 

Cutting-edge technologies like edge computing, 

block chain, and swarm robots are being used by 

emerging trends in AI applications for agriculture to 

transform farming operations. Instead of processing 

data on centralized cloud servers, edge computing 

includes processing data closer to the source of data 

generation, such as IoT sensors, drones, and 

agricultural equipment. AI-driven agriculture systems 

may be made more scalable, reliable, and efficient 

through the use of edge computing, which lowers 

latency, bandwidth consumption, and reliance on cloud 

connectivity (Bu, F and Wang, X. 2019). A safe, open, 

and unchangeable ledger for tracking agricultural 

transactions and data transfers is made possible by 

block chain technology. Block chain-powered smart 

contracts streamline payment procedures and minimize 

conflicts by automating agreements and transactions 

between farmers, suppliers, distributors, and 

customers. In swarm robotics, several independent 

robots are coordinated to work together to complete 

tasks, simulating the actions of real-world swarms or 

colonies. By utilizing decentralized algorithms for 

communication and cooperation, swarm robots 

effectively cover agricultural fields while reducing 

redundancy and overlap. These latest developments in 

AI applications in agriculture sector shows how these 

tools and technology can completely transform the 

agricultural industry by addressing major issues and 

creating new possibilities for sustainably increase food 

production to meet the demands of a growing global 

population. 

Farmers may boost sustainability in contemporary 

agricultural operations, maximize resource use, and 

make better decisions by utilizing edge computing, 

block chain technology, and swarm robots. 

Conclusion 

AI is having a significant and wide-ranging 

revolutionary effect on agriculture systems, from 

supply chain efficiency to precision farming. AI-driven 

systems use drones, IoT sensors, and remote sensing to 

track crop health, growth, and stress levels. Work-

intensive operations like planting, weeding, and 

harvesting are automated by robots and automation 

technology powered by artificial intelligence. AI 

analyses data on market demand, price dynamics, 

logistics, inventory levels, and other factors to enhance 

supply chain management in agriculture. To ensure 

food safety, authenticity, and fair-trade practices, 

blockchain technology improves transparency, 

traceability, and confidence in the agricultural supply 

chain. Decision support systems driven by AI 

empowers farmers to access timely and accurate data 

to facilitating well-informed choices at every point in 

the agricultural value chain with valuable insights into 

crop performance, yield predictions, and areas 

requiring attention. Artificial intelligence (AI) 

algorithms promote farming systems' resilience and 

profitability by optimizing resource allocation, 

boosting sustainability, and streamlining operations. 

Precision, efficiency, and sustainability throughout the 

whole agricultural lifecycle have been made possible 

by AI, which has completely changed agricultural 

systems. Artificial intelligence (AI) technologies 

provide revolutionary solutions to address major issues 

and open up new opportunities in agriculture, from 

monitoring crops and optimizing inputs to automating 

labour and improving supply chain management. 
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