ISSN : 2319-5991

Vol. 20 No. 4 (2024)

ijerst.editor@gmail.com -

editor@ijerst.com



Int. ]. Engg. Res. & Sci. & Tech. 2024 %I" International Journal of Engineering Research and Science & Technology

AGRISENSE I0T-AI: INTELLIGENT CROP MONITORING AND YIELD
PREDICTION SYSTEM

"Maram Ashok
Professor, Department of Computer Science and Engineering,
Malla Reddy College of Engineering,
Dulapally Road Maisammaguda, Post, via, Secunderabad, Hyderabad, Telangana 500100

'Email:maram_ashokssjec@yahoo.com

* SivanagiReddy Kalli
Professor, Department of Electronics and Communication Engineering
Sridevi Women’s Engineering College, Hyderabad, Telangana, India
*Email: sivanagireddykalli@gmail.com

3 S.Jagadeesh

Professor, Department of Electronics and Communication Engineering
Sridevi Women’s Engineering College, Hyderabad, Telangana, India

*Email: jaaga.ssjec@gmail.com

ABSTRACT

Agriculture plays a crucial role in ensuring food security and economic development.
Traditional farming practices often rely on manual monitoring, which can be time-consuming,
labor-intensive, and prone to errors. The proposed AgriSense Al: Intelligent Crop Monitoring
and Yield Prediction System utilizes Artificial Intelligence (Al), Machine Leaming (ML),
Internet of Things (IoT), and Remote Sensing technologies to provide real-time crop
monitoring and accurate yield prediction. The system collects environmental and crop-related
data such as soil moisture, temperature, humidity, rainfall, nutrient levels, and satellite imagery.
Machine leaming algorithms analyze these data to detect crop health issues, identify diseases,
predict yields, and recommend appropriate farming actions. The platform assists farmers in
making data-driven decisions to improve productivity, reduce resource wastage, and enhance
sustainable agricultural practices. Experimental results demonstrate improved prediction
accuracy, efficient crop monitoring, early disease detection, and optimized resource utilization.

Therefore, the proposed system provides a smart and scalable solution for precision agriculture.

Keywords: Artificial Intelligence, Precision Agriculture, Crop Monitoring, Yield Prediction,
Machine Leaming, IoT, Smart Farming, Remote Sensing, Agricultural Analytics, Deep

Learning
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LINTRODUCTION

Agriculture remains one of the most
important sectors worldwide, supporting
billions

of people and contributing

significantly = to  national economies.
However, farmers face numerous challenges,
including climate change, pest infestations,
water

scarcity, soil degradation, and

unpredictable weather conditions.

Traditional crop monitoring methods involve
physical field inspections, which are often
expensive, time-consuming, and limited in
coverage. Recent advances in Artificial
drones, and
enabled

systems capable of

Intelligence, IoT sensors,

satellite ~ technologies  have
intelligent farming

continuously monitoring crop conditions.

The proposed AgriSense Al system
integrates machine learning models with
real-time sensor data and image processing
techniques to monitor crop health, detect
diseases,

estimate yields, and provide

actionable recommendations. This helps
farmers optimize agricultural operations and

maximize productivity.

II. LITERATURE SURVEY

1. Smart Agriculture Using IoT — R.
Kumar, S. Singh

The research conducted by R. Kumar and S.
Singh focuses on the implementation of
Internet of Things (IoT) technologies in

modern agriculture. The authors developed a

smart agricultural monitoring system that
integrates various sensors such as soil
moisture sensors, temperature Sensors,
humidity sensors, and water level sensors.
These sensors continuously collect real-time
environmental data from agricultural fields
and transmit it to a centralized cloud platform

for analysis and monitoring.

The study highlights how IoT-based systems
enable farmers to monitor field conditions
remotely through mobile applications and
web interfaces. The collected data helps
farmers make informed decisions regarding
irrigation scheduling, fertilizer application,
and crop management practices. The system
also  supports  automated  irrigation
mechanisms that activate water pumps based
on soil moisture levels, thereby reducing

water wastage.

Experimental results demonstrated that the
implementation of IoT technologies
significantly improved water conservation,
reduced labor requirements, and increased
crop productivity. The authors concluded
that smart agriculture systems based on IoT
provide an efficient solution for sustainable
farming and resource optimization. This
work serves as a strong foundation for
real-time

integrating monitoring  and

automation into agricultural practices.

2. Crop Yield Prediction Using Machine

Learning — P. Sharma, A. Verma

P. Sharma and A. Verma investigated the

application of machine learning techniques
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for predicting crop yield. The study utilized
historical agricultural datasets containing
information such as rainfall, temperature,
soil properties, humidity, fertilizer usage, and
previous crop production records. Various
machine leaming algorithms, including
Random Forest, Decision Trees, Support
(SVM), and Linear

Vector Machines

Regression, were evaluated for their

predictive performance.

The authors emphasized that accurate crop

yield prediction helps farmers and

policymakers make better decisions
regarding crop selection, resource allocation,
and market planning. The machine leaming
models were trained using large-scale
datasets and validated wusing different
performance metrics such as accuracy,
precision, and root mean square error

(RMSE).

The results indicated that Random Forest
outperformed other algorithms by providing
highly accurate yield predictions across
different crop types and environmental
conditions. The study demonstrated that
machine learning can effectively analyze
complex relationships between climatic and
agricultural factors. The authors concluded
that predictive analytics can contribute
significantly to improving agricultural
productivity and reducing uncertainty in

farming operations.

3. Deep Learning for Plant Disease

Detection — M. Patel, J. Lee

M. Patel and J. Lee proposed a deep learning-
based approach for automatic plant disease
detection using image processing techniques.
The study employed Convolutional Neural
Networks (CNNs), a powerful deep learning
architecture  widely wused in

tasks.  The

image
classification researchers
collected a large dataset of healthy and
diseased plant leaf images representing

various crops and disease categories.

The CNN model was trained to identify
visual symptoms such as discoloration, spots,
lesions, and texture changes present on
infected leaves. Advanced image
preprocessing techniques, including image
augmentation and normalization, were
applied to improve model performance and

generalization capability.

Experimental results revealed that the
proposed CNN model achieved high
classification accuracy compared to

traditional machine learning approaches. The

automated  disease  detection  system
significantly reduced the time and effort
required for manual diagnosis by agricultural
experts. Furthermore, early disease detection
enables farmers to take timely preventive
measures, reducing crop losses and
increasing overall productivity. The study
demonstrates the potential of artificial
intelligence and deep learning in precision

agriculture and crop protection.

4. Remote Sensing in Precision

Agriculture — D. Wilson, K. Brown
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D. Wilson and K. Brown explored the role of
remote sensing technologies in precision
agriculture. The research focused on the use

of satellite unmanned aerial

imagery,

vehicles (UAVs), and  drone-based
monitoring systems for large-scale crop
assessment. The authors utilized vegetation
indices such as the Normalized Difference

Vegetation Index (NDVI) to evaluate crop

health, growth patterns, and stress conditions.

Remote sensing data provides valuable
information regarding soil moisture content,
nutrient deficiencies, pest infestations, and
disease outbreaks. The study demonstrated
how multispectral and hyperspectral imaging
technologies can detect subtle variations in
crop conditions that may not be visible to the

human eye.

The researchers found that remote sensing
significantly improves monitoring accuracy
and enables continuous observation of
agricultural fields over large geographical
areas. Farmers can use the generated insights
to optimize irrigation schedules, fertilizer
application, and pest management strategies.
The study concludes that remote sensing
technologies are essential components of
modern  precision

agriculture  systems,

supporting sustainable and data-driven

farming practices.

5. Al-Powered Agricultural Decision

Support Systems — Y. Chen, H. Zhang

Y. Chen and H. Zhang proposed an Artificial
Intelligence (Al)-powered Decision Support

System (DSS) designed to assist farmers in
making informed agricultural decisions. The
system integrates multiple data sources,
including weather forecasts, soil analysis
reports, crop growth models, and historical
Advanced Al

agricultural  records.

algorithms process this information to
generate actionable recommendations for

farmers.

The decision support framework provides

guidance on crop selection, irrigation
scheduling, fertilizer application, disease
prevention, and harvest planning. Machine
leaming models

continuously  analyze

environmental conditions and predict
potential risks that may affect crop growth.
The system also incorporates real-time
weather forecasting to help farmers prepare

for adverse climatic events.

The experimental evaluation demonstrated
that the Al-based DSS improved farm
productivity, optimized resource utilization,
and reduced operational costs. Farmers using
the system achieved better crop yields while
minimizing water and fertilizer consumption.
The study concludes that Al-powered
decision support systems have the potential
to transform traditional agriculture into a

smart and sustainable farming ecosystem by

enabling data-driven decision-making.

I11. EXISTING SYSTEM

Agriculture plays a crucial role in the
economy of many countries, and efficient

crop monitoring is essential for maximizing
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productivity. Traditional agricultural
monitoring systems mainly rely on manual
field inspections, farmer experience, and
conventional farming techniques. Farmers
regularly visit their fields to observe crop
identify

diseases, and make irrigation decisions.

growth, assess soil conditions,

Although these methods have been used for
decades, they are often inefficient, labor-

intensive, and prone to human error.

In conventional farming practices, crop
health assessment is usually performed
through  visual observation.  Disease
symptoms are often detected only after
visible damage appears on plants, resulting in
delayed treatment and significant crop losses.
Similarly, irrigation decisions are generally
based on experience rather than real-time soil
moisture data, leading to excessive water

consumption or insufficient irrigation.

Most existing systems also lack integration
with modem technologies such as Artificial
Intelligence (Al), Intemet of Things (IoT),
Machine Leaming (ML), and cloud
computing. As a result, farmers do not
receive real-time insights or predictive
analytics that could help optimize
agricultural operations. Yield estimation is
often performed manually using historical
records and assumptions, which may not
accurately reflect current environmental

conditions.

Furthermore, monitoring large agricultural

fields manually is difficult and time-

consuming. Changes in environmental
conditions such as temperature, humidity,
rainfall, and soil nutrients may not be
detected promptly. Consequently, farmers
face challenges in making timely and
decisions

informed regarding  crop

management, disease prevention, and

resource utilization.

IV. PROPOSED SYSTEM

The proposed AgriSense Al: Smart Crop
Monitoring and Yield Prediction System is
an intelligent agricultural platform that
integrates Internet of Things (IoT), Artificial
Intelligence (AI), Machine Leaming (ML),
Image Processing, Cloud Computing, and

Data Analytics technologies. The system is

designed to provide real-time crop
monitoring, disease detection, yield
prediction, and smart farming
recommendations.

The proposed system continuously collects
environmental and agricultural data using
IoT sensors deployed across the farmland.
Parameters such as soil moisture,
temperature, humidity, rainfall, soil nutrients,
and light intensity are monitored in real time.
Additionally, satellite imagery and drone-

captured images can be used for large-scale

crop health assessment.

The collected data is transmitted to a cloud-
based platform where advanced machine
leaming algorithms analyze the information.
Al models evaluate crop health conditions,

identify potential diseases, estimate future
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crop yield, and generate recommendations

for irrigation, fertilization, and disease
management.
Image processing and deep learning

techniques are employed to analyze leaf
images and detect plant diseases at an early
stage. The system then alerts farmers through
mobile applications or web dashboards,
enabling timely intervention and reducing

crop losses.

The proposed AgriSense Al platform

provides farmers with a centralized

dashboard  displaying crop status,
environmental conditions, predicted yield,
disease alerts, and actionable insights. By
combining multiple technologies, the system
supports precision agriculture and promotes

sustainable farming practices.

V.SYSTEM ARCHITECTURE

IoT Sensors Module

The IoT Sensors Module is responsible for
collecting real-time environmental and soil-
related information from the agricultural
field. Various sensors such as temperature
sensors, humidity sensors, soil moisture
sensors, soil pH sensors, and rainfall sensors
are deployed across the farm to continuously
monitor field conditions. These sensors
provide accurate and up-to-date information
that helps farmers understand the current
state of their crops and soil. The collected
data serves as the foundation for all

subsequent analysis and decision-making

processes within the system. By enabling
continuous monitoring, the sensor module
supports precision agriculture and helps

optimize resource utilization.

Data Collection Module

The Data Collection Module gathers
information from multiple sources, including
IoT sensors, satellite imagery, drone images,
weather forecasting services, and historical
agricultural records. This module acts as a
central repository that aggregates all
incoming data and prepares it for further
processing. The integration of multiple data
sources ensures that the system has a
of field

conditions, environmental factors, and crop

comprehensive understanding
growth patterns. Effective data collection is
essential for generating accurate predictions

and reliable recommendations.

Data Preprocessing Module

The Data Preprocessing Module is
responsible for cleaning and organizing the
collected data before it is used for analysis.
Agricultural datasets often contain missing
noise, entries, and

values, duplicate

inconsistencies that can affect the
performance of machine learning models.
This module applies various preprocessing
techniques such as data cleaning,
normalization, transformation, and missing
value handling to improve data quality. By
preparing the dataset in a structured and

standardized format, the preprocessing stage
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enhances the accuracy and efficiency of the

Al models used in the system.

Feature Extraction Module

The Feature Extraction Module identifies
and selects the most relevant agricultural
characteristics from the processed data.
Important features such as soil moisture
levels, temperature variations, humidity
trends, vegetation indices, rainfall patterns,
and soil nutrient content are extracted for
analysis. In the case of image-based disease
detection, visual features such as leaf color,
texture, and disease symptoms are identified.
Feature extraction reduces data complexity
and improves the performance of machine
leaming algorithms by focusing only on
information

significant required  for

prediction and classification.

Al Analysis Module

The Al Analysis Module serves as the core
intelligence component of the AgriSense Al
system. [t utilizes advanced machine leaming
and artificial intelligence techniques to
analyze agricultural data and assess crop
conditions. =~ The  module  evaluates
environmental parameters, identifies growth
risks, and
Through

continuous analysis of incoming data, the

patterns, detects potential

generates predictive  insights.
system can provide valuable information
health,

requirements, and resource management.

regarding crop irrigation

This intelligent analysis enables farmers to

make informed decisions and improve

agricultural productivity.

Disease Detection Module

The Disease Detection Module uses image
processing and deep learning techniques to
identify plant diseases at an early stage.
Farmers can capture images of crop leaves
using smartphones, cameras, or drones,
which are then analyzed by a Convolutional
Neural Network (CNN). The model
examines visual symptoms such as spots,
discoloration, lesions, and texture changes to
classify the disease accurately. Early disease
detection allows farmers to take timely
corrective actions, reducing crop damage and
minimizing economic losses. This automated
approach significantly improves the speed

and accuracy of disease diagnosis compared

to traditional manual inspection methods.

Yield Prediction Module

The Yield Prediction Module forecasts future
crop production using machine leaming
algorithms such as Random Forest. The
module analyzes environmental conditions,
soil characteristics, historical yield records,
weather pattems, and farming practices to
estimate expected crop yield. Accurate yield
prediction helps farmers plan harvesting
schedules, storage requirements,
transportation, and market strategies. By
providing reliable forecasts, the system
reduces uncertainty and supports better

agricultural planning and management.

This article can be downloaded from https://ijerst.org/index.php/ijerst 443



https://ijerst.org/index.php/ijerst

eRST

Int. ]. Engg. Res. & Sci. & Tech. 2024 "@’ International Journal of Engineering Research and Science & Technology

Dashboard Module

The Dashboard Module provides a user-
friendly interface through which farmers can
monitor agricultural activities and access
system-generated insights. The dashboard
displays real-time information such as crop

health status, soil conditions, weather

updates, disease alerts, irrigation

recommendations, and yield predictions.
Visual representations such as graphs, charts,
and reports make the information easy to
understand and interpret. Additionally, the
system can send notifications and alerts

through mobile devices, ensuring that

farmers receive timely updates and

recommendations.
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VII. CONCLUSION

The proposed AgriSense Al: Intelligent Crop
Monitoring and Yield Prediction System
innovative and

provides an intelligent

solution for modem agriculture. By
integrating IoT devices, machine learning
algorithms, and image processing techniques,
the system enables real-time monitoring of
crop health, early disease detection, and

accurate yield prediction.
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The system improves farming efficiency,
reduces operational costs, optimizes resource
utilization, and supports sustainable
agricultural practices. Experimental analysis
demonstrates high prediction accuracy and
practical applicability in precision farming

environments.

VIII. FUTURE SCOPE

The proposed AgriSense Al: Smart Crop
Monitoring and Yield Prediction System
provides a strong foundation for the adoption
of smart farming technologies. Although the
current system effectively integrates IoT,
Artificial Intelligence, Machine Leaming,
and image processing techniques for crop
monitoring and yield prediction, there are
several opportunities for future
enhancements that can further improve its
performance,

scalability, and usability.

Future developments can focus on
incorporating advanced technologies that
support more accurate decision-making,
automation, and

increased improved

agricultural productivity.

Drone-Based Crop Monitoring

One of the most promising future
enhancements is the integration of drone
technology for crop monitoring. Drones
equipped with high-resolution cameras and
multispectral sensors can capture detailed
aerial images of agricultural fields. These
images can be analyzed to identify crop
stress, nutrient deficiencies, pest infestations,

and disease outbreaks across large farming

areas. Drone-based monitoring reduces the
time and effort required for field inspections
while providing comprehensive coverage of
agricultural land. This technology can
significantly improve the accuracy and
efficiency of crop surveillance and farm

management.

Satellite Image Analysis

Future versions of the system can incorporate
advanced satellite image analysis to monitor
crop conditions on a larger scale. High-
resolution satellite imagery can provide
valuable information regarding vegetation
moisture

health, soil levels, and

environmental changes. By utilizing
vegetation indices such as the Normalized
Index (NDVI),

farmers can assess crop growth and detect

Difference  Vegetation
potential issues at an early stage. Satellite-
continuous

fields and

based monitoring enables
observation of agricultural
supports

large-scale precision farming

practices.

Advanced Deep Learning Models

The current system employs Convolutional

Neural Networks (CNNs) for disease
detection; however, future improvements can
utilize more advanced deep leaming
architectures such as ResNet, EfficientNet,
and Vision Transformers (ViTs). These
models have demonstrated  superior
performance in image classification and
pattern recognition tasks. By incorporating

these advanced architectures, the system can
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achieve higher disease detection accuracy,
improved crop classification, and more
reliable yield predictions. Enhanced deep
leaming models can also handle complex
agricultural  datasets

more effectively,

resulting in better analytical performance.

Smart Irrigation Automation

Another important future enhancement

involves the implementation of fully
automated irrigation systems. By integrating
Al  recommendations with automated
irrigation controllers, the system can regulate
water supply based on real-time soil moisture
levels, weather conditions, and crop
requirements. Smart irrigation automation
minimizes water wastage, reduces labor costs,
and ensures optimal water utilization. Such
systems can play a significant role in
addressing water scarcity challenges while

promoting sustainable agricultural practices.

Weather Forecast Integration

Agricultural  productivity is  highly
influenced by weather conditions. Future
versions of the proposed system can integrate
real-time weather forecasting services to
provide farmers with accurate and timely

climate information. The system can analyze

weather forecasts and generate
recommendations  regarding  irrigation
scheduling, fertilizer application, pest

management, and harvesting activities. Early
warnings for extreme weather events such as

droughts, heavy rainfall, storms, and

heatwaves can help farmers take preventive

measures and reduce potential crop losses.

Mobile Application Development

To improve accessibility and usability, a

dedicated mobile application can be
developed for Android and iOS platforms.
The mobile application would allow farmers
to monitor crop conditions, receive alerts,
access reports, and view recommendations
from anywhere at any time. Push
notifications can inform users about disease
outbreaks, irrigation requirements, and
weather-related risks. Mobile-based access
will enhance user convenience and
encourage the widespread adoption of smart

agriculture technologies among farmers.

Blockchain-Based Agriculture Records

Future enhancements may include the
integration of blockchain technology for
secure and transparent agricultural data
management. Blockchain can be used to
maintain immutable records of farming
activities, crop production, supply chain
transactions, and agricultural certifications.
The decentralized nature of blockchain
ensures data security, transparency, and
traceability. This technology can strengthen
trust among farmers, suppliers, distributors,

and consumers while supporting efficient

agricultural supply chain management.

Explainable Artificial Intelligence (XAI)
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As Al-based systems become increasingly
important  in  agriculture,  ensuring
transparency in decision-making is essential.
Explainable Artificial Intelligence (XAI) can
be integrated into the proposed system to
provide clear explanations for Al-generated
recommendations and predictions. Instead of
presenting only the final result, the system
can explain the factors that influenced a
particular decision, such as disease diagnosis
or yield prediction. This transparency helps
farmers understand the reasoning behind Al
recommendations, increases trust in the

system, and encourages greater adoption of

intelligent farming technologies.
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