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ABSTRACT
Agriculture plays a vital role in ensuring food security and sustainable development. Accurate and efficient
classification of agricultural test data, such as soil quality, crop health, and nutrient content, is essential for
precision farming. Traditional classification methods often rely on single-feature analysis, which limits
accuracy due to variations in environmental conditions and data complexity. To overcome this limitation, this
project proposes an Agriculture Test Classification Method based on Dynamic Fusion of Multiple
Features. The system integrates multiple data features—such as soil moisture, temperature, texture, crop
image features, and nutrient parameters—using a dynamic fusion algorithm that adapts the feature weights
according to the data context. Machine learning and deep learning models, such as Random Forest and
Convolutional Neural Networks (CNN), are employed to enhance classification accuracy. The fusion
mechanism dynamically adjusts based on feature importance and correlation, resulting in a more robust and
generalizable classification system. This approach supports intelligent decision-making in agriculture,
promoting higher productivity and resource optimization.
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1.INTRODUCTION making informed farming decisions. Accurate
Agriculture is one of the most important sectors classification helps farmers determine the right
contributing to the global economy and food crop to plant, the required fertilizer amount, and
production. With the rapid advancement of the proper irrigation schedule.

technology, modern farming has shifted from However, agricultural data is highly complex and
traditional methods to data-driven smart heterogeneous, consisting of multiple types of
agriculture. The classification of agricultural test features such as soil nutrients, moisture content,
data—such as soil quality, crop health, and temperature, humidity, crop leaf images, and
environmental conditions—is a crucial step in weather conditions. Traditional classification
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models, which depend on single or static feature
sets, often fail to capture the dynamic relationships
among these features. This results in poor accuracy
and unreliable predictions, especially when
environmental conditions change frequently.

To address these challenges, this project introduces
an Agriculture Test Classification Method
based on Dynamic Fusion of Multiple Features.
The proposed method fuses multiple types of
agricultural data dynamically, assigning adaptive
weights to each feature according to its relevance
and contribution. By combining machine learning
and deep learning techniques, the system
enhances the precision and reliability of
classification outcomes.

This intelligent and adaptive approach can assist
farmers, researchers, and agricultural agencies in
improving crop Yield, optimizing resource
usage, and promoting sustainable agriculture
practices.

2.LITERATURE REVIEW

In recent years, many researchers have focused on
improving agricultural data classification using
machine learning and deep learning techniques.
Traditional methods mainly used single features
like soil nutrients or crop images, which often gave
inaccurate results due to changing environmental
factors. To overcome this, recent studies
introduced  multi-feature  fusion  methods,
combining soil, weather, and image data for better
accuracy. Techniques such as Support Vector
Machines (SVM), Random Forests, and
Convolutional Neural Networks (CNNs) have
been successfully used for crop and soil
classification. However, most of these models use
static fusion, where feature importance remains
constant. To improve adaptability, new research
explores dynamic fusion models that adjust
feature weights based on context, improving
classification accuracy and system robustness.
This inspired the proposed system to use dynamic
fusion for more precise and efficient agricultural
test classification.

3. EXISTING SYSTEM

In the existing agricultural classification systems,
data analysis is usually based on single-feature or
static fusion methods. These systems rely on
limited data types such as soil nutrient levels,
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temperature, or crop images individually. While
machine learning algorithms like Decision Tree,
SVM, and K-Nearest Neighbors (KNN) are
commonly used, they fail to handle complex and
multi-dimensional agricultural data effectively.
Moreover, existing methods do not adapt to
changing environmental conditions, as they assign
fixed importance to each feature. This often
leads to inaccurate predictions when data
variations occur due to weather changes, soil type
differences, or crop growth stages. The lack of
dynamic data integration and real-time
adaptability limits their performance in practical
farming environments. Hence, there is a need for
an improved system that can fuse multiple
agricultural features dynamically to achieve better
classification accuracy and reliability.
4.PROPOSED SYSTEM

The proposed system introduces an Agriculture
Test Classification Method based on Dynamic

Fusion of Multiple Features, designed to
overcome the limitations of traditional static
models. This approach integrates various

agricultural data types—such as soil properties
(pH, nitrogen, phosphorus, potassium), weather
data (temperature, humidity, rainfall), and crop
image features—into a single classification
framework.

The system uses a dynamic fusion algorithm that
automatically adjusts the importance (weight) of
each feature depending on the current data context.
For example, during the rainy season, soil moisture
may have higher importance, while during the dry
season, nutrient data might be more significant.
Machine learning and deep learning models such
as Random Forest (RF) and Convolutional
Neural Networks (CNN) are employed to extract
meaningful patterns and improve prediction
accuracy.

This dynamic fusion process enhances flexibility
and ensures accurate classification under different
environmental conditions. The proposed method
not only improves the precision of agricultural
test results but also supports data-driven
decision-making for farmers—helping them
choose suitable crops, optimize fertilizer usage,
and improve yield productivity.

203



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

¢RST
uess

Int. J. Engg. Res. & Sci. & Tech. 2025

Ay
& >

International Journalof Engineering Research and Science & Technology

The proposed system introduces an advanced
framework for Agriculture Test Classification
based on Dynamic Fusion of Multiple Features,
designed to overcome the limitations of traditional
static models. It integrates various types of
agricultural data, including soil properties (pH,
NPK values, texture), environmental factors
(temperature, humidity, rainfall), and crop
images, into a unified classification system.

A key innovation of the proposed system is the
dynamic feature fusion mechanism, which
automatically assigns weights to different features
depending on their relevance for a particular
scenario. For example, during periods of low
rainfall, soil moisture may receive higher priority,
while nutrient levels might become more critical
during fertilization assessment. This dynamic
weighting ensures that the classification system
remains accurate under varying environmental and
crop conditions.

The system leverages machine learning and deep
learning models such as Random Forest, Support
Vector Machines (SVM), and Convolutional
Neural Networks (CNN) to extract patterns and
relationships from the fused data. CNNs are
specifically used to process crop images, detecting
diseases or growth anomalies, while other models
handle structured soil and weather data.
Additionally, the proposed system is designed to
be scalable and adaptable, supporting integration
with loT-based sensors and cloud platforms for
real-time monitoring and analysis. It also provides
visual analytics and user-friendly dashboards to
present classification results, enabling farmers and
researchers to make informed decisions regarding
crop selection, irrigation, fertilization, and yield

optimization.
By combining dynamic multi-feature fusion,
machine learning, and deep learning, the

proposed system enhances classification accuracy,
improves robustness to environmental changes,
and promotes precision and sustainable
agriculture practices.

5.METHODOLOGY

The proposed methodology follows a systematic
approach to accurately classify agricultural test
data using dynamic fusion of multiple features.
First, various types of agricultural data such as soil
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nutrients, temperature, humidity, rainfall, and crop
images are collected from sensors and datasets.
The collected data is then preprocessed to remove
noise, handle missing values, and normalize
different data formats. Next, important features are
extracted—CNN models are used for image
features, while statistical methods extract soil and
weather parameters. After feature extraction, a
dynamic fusion algorithm combines these
multiple features by assigning adaptive weights to
each based on their relevance under current
conditions. This fused data is then used to train
machine learning and deep learning models like
Random Forest and CNN for accurate
classification. Finally, the model’s performance is
evaluated using accuracy and Fl-score metrics,
and the classified results are presented through a
user-friendly interface to help farmers make better
decisions. This dynamic and adaptive approach
ensures improved accuracy, flexibility, and

efficiency in agricultural data classification.
6.System Model
SYSTEM ARCHITECTURE
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7..Results and Discussions

Fig 4:Pie Chart

8. CONCLUSION

The proposed Agriculture Test Classification
Method based on Dynamic Fusion of Multiple
Features provides an intelligent and efficient
solution for analyzing complex agricultural data.
Unlike traditional systems that depend on single or
static features, this approach dynamically fuses
multiple data sources—such as soil, weather, and
crop images—by adjusting feature importance
based on the current conditions. This adaptability
improves the overall accuracy and reliability of
classification results.

By integrating machine learning and deep learning
techniques, the system enhances decision-making
in areas like crop selection, soil management, and
resource optimization. It supports farmers and
researchers in achieving higher productivity,

reducing resource waste, and promoting
sustainable agriculture. Overall, the proposed
system demonstrates that dynamic multi-feature
fusion can significantly advance smart farming
and pave the way for more precise and data-driven
agricultural practices.

The proposed Agriculture Test Classification
Method based on Dynamic Fusion of Multiple
Features demonstrates a significant improvement
over traditional agricultural data analysis methods.
By dynamically integrating multiple sources of
information—such as soil properties,
environmental factors, and crop images—the
system can adapt to varying conditions and
provide more accurate and reliable classifications.
This reduces the dependency on single features,
which often lead to errors under changing
environmental conditions.

The use of machine learning and deep learning
models like Random Forest and CNN further
enhances the system's ability to extract meaningful
patterns from complex and heterogeneous data.
The dynamic fusion mechanism ensures that the
most relevant features are emphasized for each
classification task, improving robustness and
reducing misclassification rates.

In practical terms, this system supports precision
agriculture, enabling farmers to make data-driven
decisions about crop selection, irrigation,
fertilization, and disease management. It
contributes to higher productivity, optimized
resource usage, and cost savings, while also
promoting sustainable farming practices.
Moreover, the system’s adaptability makes it
suitable for integration with 10T devices and
smart farming platforms, allowing real-time
monitoring and automated decision-making. The
proposed approach can also be extended to other
agricultural applications, such as pest detection,
yield estimation, and soil quality monitoring,
making it a versatile tool for modern agriculture.

In summary, the dynamic multi-feature fusion
method provides a robust, flexible, and efficient
solution for agricultural test classification,
demonstrating the potential of Al and data-driven
technologies to revolutionize farming practices and
support global food security.
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