International Journal of Engineering Trends and Applications (IJETA) — Volume 13 Issue 2, Mar-Apr 2026

RESFARCH ARTICI F OPEN ACCESS

Al-Driven Smart Agriculture Systems for Efficient and

Sustainable Farming

Dr. Sangeeta Soni
Associate Professor, Department of CSE, Global Institute of Technology, Jaipur
sangeeta.soni@gitjaipur.com

Abstract:

Agriculture plays a vital role in supporting the global population by providing food, raw materials,
and economic stability. However, modern agriculture faces several challenges such as climate
change, limited natural resources, pest infestations, and increasing demand for food production.
Artificial Intelligence (Al) has emerged as a powerful technology that can transform traditional
agricultural practices into smart and efficient farming systems. Al technologies such as machine
learning, computer vision, and data analytics help farmers analyze environmental data, monitor crop
health, and optimize farming operations. Smart agriculture systems use sensors, drones, and satellite
imagery to collect real-time information about soil conditions, weather patterns, and crop growth. By
analyzing this data, Al-based systems assist farmers in making better decisions regarding irrigation,
fertilization, and pest control. This paper explores the role of artificial intelligence in smart
agriculture, discusses key technologies used in modern farming systems, and highlights the potential
of Al to improve agricultural productivity and sustainability.

Keywords: Artificial Intelligence, Smart Agriculture, Precision Farming, Machine Learning,
Agricultural Technology, Crop Monitoring.

Researchers have explored various Al-based
technologies for improving agricultural
productivity and sustainability. Machine
learning algorithms have been used to analyze
environmental data and predict crop yields
based on soil conditions, weather patterns, and
historical farming records. Studies have shown
that Al-powered computer vision systems can
detect plant diseases and pest infestations by
analyzing images of crops captured by drones
or cameras. These technologies allow farmers
to identify problems at an early stage and take

1. Introduction

The Agriculture is one of the most important
sectors of the global economy, providing food
and employment to billions of people
worldwide. With the growing global
population, the demand for food production is
increasing rapidly. At the same time, farmers
face several challenges such as climate
change, water scarcity, soil degradation, and
unpredictable weather patterns.

Traditional farming methods often rely on
manual observation and experience-based
decision making. However, these approaches
may not always provide accurate or timely
information for managing complex
agricultural systems.

Artificial Intelligence offers advanced tools
that can help farmers analyze large volumes of
environmental data and make informed
decisions about crop management. Al-driven
agricultural technologies enable more efficient
use of resources and improve overall farming
productivity.

corrective action. Some researchers have also
developed intelligent irrigation systems that
use Al algorithms to optimize water usage
based on soil moisture levels and weather
conditions. These systems help reduce water
wastage and improve crop growth. Despite
these advancements, researchers continue to
explore new methods for integrating artificial
intelligence with agricultural technologies to
support sustainable farming practices.
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2. Key Technologies in Smart Agriculture

Artificial  Intelligence  supports  several

technologies that improve the efficiency of

agricultural systems. The key technologies in
smart agriculture are shown in the figure 1.

KEY TECHNOLOGIES IN SMART AGRICULTURE

Machine Learning Models

Computer Vision

Figure 1: Key Technologies in Smart Agriculture

Machine Learning Models

Machine  learning  algorithms  analyze
agricultural data to predict crop Vyields,
identify plant diseases, and optimize farming
operations.

Computer Vision

Computer vision systems analyze images
captured by cameras or drones to monitor crop
health and detect pests or diseases.

Agricultural Drones

Drones equipped with sensors and cameras
collect aerial images of farmland and provide
valuable information about crop conditions.

Internet of Things (IoT) Sensors

loT Sensors measure environmental
parameters such as soil moisture, temperature,

humidity, and nutrient levels to support data-
driven farming decisions.

3. Applications of Al in Agriculture

Artificial Intelligence is used in several
applications  that improve agricultural
productivity and efficiency. In Figure 2,
shown the some applications of Al in
agriculture.

Crop Monitoring

Al systems analyze satellite images and drone
data to monitor crop health and detect
potential problems in farmland.

Precision Irrigation

Smart irrigation systems use Al algorithms to
determine the optimal amount of water
required for crops.
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Pest and Disease Detection

Computer vision systems help farmers detect
plant diseases and pest infestations at early
stages.

Yield Prediction

Machine learning models predict crop
production levels based on environmental data
and historical records.

APPLICATIONS of Al iNn AGRICULTURE

Crop Monitoring

Precision Irrigation

Figure 2: Applications of Al in Agriculture

4.Challenges in Al-Based Agriculture

Although artificial intelligence provides many
benefits for agriculture, several challenges
must be addressed. One major challenge is the
high cost of implementing advanced
agricultural technologies such as drones,
sensors, and Al-based monitoring systems.
Another challenge is the lack of digital
infrastructure in rural areas where many farms
are located. Farmers may also require training
to effectively use Al-based agricultural tools.
Data availability and quality are also
important factors that influence the accuracy
of Al models used in farming systems

5. Conclusion

Artificial  Intelligence is  transforming
traditional agriculture into smart and data-

driven farming systems. By analyzing
environmental data and monitoring crop
conditions, Al technologies help farmers make
better decisions that improve productivity and
sustainability.

Applications such as crop monitoring,
precision irrigation, pest detection, and yield
prediction  demonstrate  the  significant
potential of Al in modern agriculture.
Although challenges related to technology
costs and infrastructure remains, continued
research and technological advancements will
enhance the adoption of Al-driven agricultural
systems. Artificial intelligence will continue to
play an important role in addressing global
food production challenges and promoting
sustainable agricultural practices.
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