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Abstract—The rapid advancement of precision
agriculture and smart farming technologies has
increased the demand for accurate grain quality
assessment systems. Moisture content detection
in grain seeds is one of the most important
processes in agriculture because the moisture
level directly affects storage quality, germination
capability, transportation safety, and market
value of grains. Traditional moisture detection
methods mainly rely on manual inspection or
laboratory-based  testing  procedures  that
consume more time, require skilled labor, and
often produce delayed results. These limitations
create the need for intelligent automated systems
capable of providing accurate and real-time
moisture  prediction. =~ Machine  learning
techniques have emerged as powerful solutions
for agricultural monitoring and decision-making
applications. Among the different machine
learning approaches, the XGBoost algorithm has
gained significant attention due to its high
prediction accuracy, faster execution speed, and
capability to handle large datasets

Efficiently. XGBoost, also known as Extreme
Gradient Boosting, is an advanced ensemble
learning algorithm that combines multiple weak
learners to produce highly optimized predictive
results. In this project, an XGBoost-based
moisture content detection system is developed
for grain seeds to improve detection accuracy
and reduce processing time.

I. INTRODUCTION

Agriculture plays a vital role in the economic
development and food security of many
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countries across the world. Grain seeds such as
rice, wheat, maize, barley, corn, and pulses are
widely cultivated and stored for human
consumption, industrial processing, and future
agricultural production. One of the most critical
quality parameters in grain storage and
processing is moisture content. Moisture content
determines the durability, quality, storage life,
and market value of grain seeds. If the moisture
level is too high, the seeds may experience
fungal contamination, bacterial growth, insect
attacks, and spoilage during storage. On the
other hand, extremely low moisture content may
reduce seed germination capability and
nutritional value. Therefore, accurate moisture
content detection is essential for maintaining
grain quality and ensuring efficient agricultural
management.

Traditional moisture detection techniques
include oven drying methods, electrical
resistance methods, capacitance measurement,
and manual inspection processes. Although these
methods provide reasonable results, they suffer
from several limitations such as high testing
time, manual complexity, requirement of
laboratory infrastructure, and lack of real-
time analysis capability. Farmers and
storage industries often face challenges in
quickly identifying moisture levels in large
quantities of grains. Delayed detection may
result in severe economic losses due to grain
spoilage and reduced product quality. As
agricultural systems continue to modernize,
there is a growing need for intelligent
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automated solutions capable of providing

fast and accurate moisture content
prediction.
II. LITERATURE SURVEY

1. Machine Learning Algorithms for
Nondestructive Sensing of Moisture Content
in Grain and Seed

Authors: Arthur P. Leblanc, Samir Trabelsi,
Khaled Rasheed, John Miller

e Technique Used: Machine Learning
and XGBoost models with sensor-based
grain moisture analysis.

e Pros:

o Non-destructive moisture
measurement.
High prediction accuracy.
Fast and automated detection
process.

e Cons:

o Requires large training datasets.
o Sensor calibration is necessary.

2. Nondestructive Detection of Sunflower
Seed Vigor and Moisture Content Based on
Hyperspectral Imaging and Chemometrics

Authors: Huang P., Yuan J., Yang P., Xiao F.,
ZhaoY.

e Technique Used: Hyperspectral
imaging integrated with XGBoost and
chemometric analysis.

e Pros:

o Accurate moisture prediction.

o Detects internal seed
characteristics.

o Reduces human intervention.

o Expensive imaging equipment.

o High computational
requirements.
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3. Hyperspectral Imaging for Seed Quality
and Safety Inspection: A Review

Authors: Lei Feng, Susu Zhu, Fei Liu, Yong
He, Yidan Bao, Chu Zhang

e Technique Used: Hyperspectral
imaging combined with machine
learning algorithms.

e Pros:

o Rapid and non-invasive
inspection.

o Simultaneous assessment of
multiple seed parameters.

e Cons:

o Large data storage requirements.
o Complex data preprocessing.

4. Determination and Control of Seed
Moisture

Authors: Fiona R. Hay, Shabnam Rezaei,
Dustin Wolkis, Craig McGill

e Technique Used: Moisture
measurement techniques and
moisture control systems.

e Pros:

o Reliable moisture estimation.
o Improves seed storage

quality.
e Cons:
o Some methods are
destructive.

o Time-consuming laboratory
analysis.

5. Non-Destructive Quality Detection
Techniques for Cereal Grains: A Systematic
Review

Authors: Yiming Liu, Jingchao Zhang, Huali
Yuan et al.
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e Technique Used: Sensor-based and Al-
based grain quality detection methods.
e Pros:
o Fast analysis of grain quality.
o Preserves seed integrity.
e Cons:
o Environmental conditions can
affect results.
o Equipment costs are high.

III. RESEARCH METHODOLOGY

The scope of the project “XGBoost Algorithm
for Moisture Content Detection in Grain
Seeds” is extensive because it addresses one of
the major challenges in agriculture and food
storage management. The project mainly
focuses on developing an intelligent machine
learning-based system that can accurately
predict the moisture content present in grain
seeds using various environmental and sensor-
based parameters. The proposed system can be
applied in agricultural fields, grain storage
warehouses, food processing industries, seed
testing laboratories, and smart farming
environments. The increasing demand for
high-quality food products and efficient
storage management has created the need for
automated moisture detection systems that can

provide accurate results in real time.

The project scope includes the collection of
grain-related datasets containing information
such as humidity, temperature, grain weight,
atmospheric conditions, and sensor readings.
These datasets are processed using data
preprocessing techniques to remove noise,
handle missing values, and normalize feature
values. After preprocessing, the XGBoost
algorithm is trained to identify patterns and
relationships between environmental factors
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and grain moisture levels. The trained model
can then predict moisture content for unknown
grain samples with improved accuracy and
reliability. The system is capable of supporting
multiple grain varieties such as wheat, rice,
maize, barley, and corn, making it suitable for
diverse agricultural applications.

IV. EXISTING SYSTEM

Existing machine learning systems for moisture
content detection in grain seeds mainly utilize
traditional algorithms such as Linear Regression,
Logistic Regression, Support Vector Machine
(SVM), Decision Tree, Random Forest, Naive
Bayes, and Artificial Neural Networks (ANN).
These systems attempt to predict moisture levels
based on environmental parameters and sensor
measurements. Although these machine learning
techniques improved automation compared to
methods, they still face
limitations in terms of prediction accuracy,

manual several

scalability, and computational efficiency.

Linear Regression models are simple and easy to
implement, but they cannot effectively capture
complex nonlinear relationships  between
environmental factors and moisture levels. Grain
moisture content is influenced by multiple
interconnected variables such as temperature,
humidity, storage conditions, and seed
characteristics. Linear models often fail to
represent these complex interactions accurately.
Logistic Regression is mainly suitable for
classification tasks and is less effective for

precise continuous moisture prediction.
Disadvantages

Existing moisture content detection systems
based on traditional machine learning techniques
suffer from several disadvantages that limit their
efficiency and practical usability in agricultural
environments. One of the major disadvantages is
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lower  prediction  accuracy.  Traditional
algorithms such as Linear Regression and
Decision Trees often fail to capture complex
nonlinear relationships among environmental
variables affecting grain moisture. As a result,
the predicted moisture values may differ
significantly  from  actual
reducing system reliability.

measurements,

Another major disadvantage is overfitting.
Decision Tree models and some neural network
architectures tend to memorize training data
instead of learning generalized patterns.
Overfitting reduces the ability of the model to
perform accurately on new unseen data. In
agricultural applications where environmental
conditions change frequently, overfitted models
and

may produce inconsistent

unreliable results.

predictions

V. PROPOSED SYSTEM
The proposed system utilizes the XGBoost
algorithm for intelligent content
detection in grain seeds. XGBoost, which stands

moisture

for Extreme Gradient Boosting, is an advanced
ensemble machine learning algorithm designed
to improve  prediction accuracy and
computational  efficiency. The  algorithm
combines multiple weak decision tree learners
into a strong predictive model using gradient
boosting techniques. XGBoost has gained
popularity in machine learning competitions and
real-world applications because of its superior

performance, scalability, and robustness.

In the proposed system, the moisture detection
process begins with data acquisition from
agricultural ~ sensors and  environmental
monitoring devices. Sensors collect important
parameters such as humidity, temperature,
atmospheric pressure, grain weight, and storage
conditions. These parameters directly influence
the moisture level present in grain seeds. The
collected data is stored in a centralized database

for preprocessing and analysis.
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Advantages

The proposed XGBoost-based moisture content
detection system offers several advantages over
traditional moisture detection and machine
learning approaches. One of the most important
advantages is high prediction accuracy.
XGBoost uses ensemble learning and gradient
boosting techniques to combine multiple
decision trees, resulting in highly accurate
predictive models. This enables precise
estimation of moisture content in grain seeds
under different environmental conditions.

Another major advantage is reduced over fitting.
XGBoost includes  built-in  regularization
mechanisms such as L1 and L2 regularization,
which help prevent the model from memorizing
training data. This improves the generalization
capability of the system and ensures reliable
performance on unseen grain samples. As
agricultural environments continuously change,
strong generalization capability is essential for
consistent moisture prediction.

VI. SYSTEM ARCHITECTURE
XGBoost Algorithm for Moisture Content Detection in Grain Seeds
g0 o= -
; _— s
B ® 14 , v 0

The architecture is developed using the concept
of data-driven prediction. In this framework,
sensor devices collect physical characteristics of
grain seeds such as temperature, humidity,
dielectric properties, weight variation, texture,
and The collected

spectral  responses.
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information is transmitted to the preprocessing
layer, where noise removal and normalization
operations are performed. After preprocessing,
the cleaned dataset is provided to the feature
engineering module. This module identifies the
most relevant features influencing moisture
content. The selected features are then supplied
to the XGB Booster algorithm, which acts as the
core prediction engine of the system.

VIIL

RESULTS AND OUTCOMES

Fig:7.1: Screen 1:Home Page

Fig:7.2: Screen 2: USER Page
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Fig: 7.3: Screen 3: Admin Page

VIII. CONCLUSION

The proposed moisture content detection system
using the Machine Learning based XGB Booster
algorithm demonstrates an effective and
intelligent approach for analyzing moisture
levels in grain seeds with high accuracy and

reliability. Moisture content plays a vital role in

maintaining  grain  quality, storage life,
germination capability, and market value.
Traditional moisture detection methods often

manual  intervention, laboratory

equipment, and considerable processing time,

require

which can increase operational cost and reduce
efficiency in agricultural environments. The
developed system overcomes these limitations
by integrating advanced data-driven prediction
techniques that provide faster and more precise
moisture estimation.

The XGB Booster algorithm significantly
improves the prediction capability of the system
because it combines multiple weak learners to
create a strong predictive model. The algorithm
effectively handles large agricultural datasets,
missing values, nonlinear relationships, and
feature interactions, making it highly suitable for
grain seed analysis. During the implementation
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process, different grain seed parameters such as
temperature, humidity, weight,
characteristics, and environmental conditions

texture

were utilized as input features for training the
model. By learning from these features, the
system successfully predicts moisture levels
with reduced error rates and improved
consistency when compared with conventional
statistical methods.
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