Published by :
https://lwww.ijert.org/
An International Peer-Reviewed Jour nal

International Journal of Engineering Research & Technology (IJERT)
| SSN: 2278-0181
Vol. 14, Issue 03, ICCT - 2026

MACHINE LEARNING BASED INVENTORY MANAGEMENT SYSTEM WITH SALES
PREDICTION

S. Suganya
Assistant Professor
Computer Science and Engineering,

Jayaraj Annapackiam CSI College of Engineering,
Nazareth, India.

Abstract - Inventory management plays a crucial role in
ensuring smooth business operations in retail stores and
warehouses. Improper stock management leads to
overstocking, understocking, and financial losses. This paper
proposes a Machine Learning Based Inventory Management
System with Sales Prediction to improve stock control and
decision-making. The system maintains product details,
tracks inventory levels, and predicts future sales using
machine learning techniques. Historical sales data is used to
train models that identify demand patterns and forecast
future requirements. Based on predicted results, the system
provides stock recommendations to avoid shortages and
excess storage. The proposed system reduces manual effort,
improves accuracy, and enhances business efficiency. It is
especially useful for small and medium-scale businesses to
optimize inventory planning and increase profitability.
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I. INTRODUCTION

Business Intelligence Inventory management is an
essential component of business operations, ensuring that
products are available at the right time and in the right
quantity. Inefficient inventory control can result in stock
shortages, excess inventory, and customer dissatisfaction.
Traditional systems rely on manual entry and fixed
decision-making, which may not accurately predict future
demand.With the advancement of technology, machine
learning has become an effective solution for analyzing
past sales data and predicting future trends. By studying
historical patterns, machine learning algorithms can
provide accurate forecasts and improve decision-making.
This project presents a Machine Learning Based
Inventory Management System with Sales Prediction that
integrates inventory tracking and demand forecasting into
a single system. The system helps businesses monitor
stock levels, analyze sales trends, and make informed
decisions about restocking. The primary goal is to reduce
losses, improve efficiency, and support intelligent
inventory management.

Il. LITERATURE SURVEY

Traditional inventory systems are designed to store
product information and track stock levels but lack
predictive capabilities. These systems depend on manual
input and fixed reorder strategies, leading to
inefficiencies.Recent studies show that machine learning
algorithms such as Linear Regression and Random Forest
can improve sales prediction accuracy. These models
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analyze historical sales data to identify trends and
seasonal variations.Modern business systems include
analytics dashboards for monitoring sales performance.
However, many of these systems do not include
predictive features, limiting their effectiveness.Research
on demand forecasting highlights the importance of
predicting product demand to avoid overstocking and
understocking. Accurate forecasting improves supply
chain efficiency and profitability.Some advanced systems
integrate inventory tracking with machine learning
models, providing better automation and decision-making
support. However, there is still a need for simple and
efficient solutions for small businesses.

I1l. PROBLEM STATEMENT

Inventory management is a critical function in
business operations, yet many organizations still rely on
traditional or semi-automated systems that are not capable
of handling dynamic market demands. These
conventional approaches primarily focus on recording
stock levels and transactions, but they fail to provide
intelligent insights for future planning. As a result,
businesses  frequently face challenges such as
overstocking, which leads to increased holding costs and
product wastage, and understocking, which results in
missed sales opportunities and reduced customer
satisfaction.

Furthermore, existing inventory systems lack
integration with advanced analytical techniques and do
not utilize historical sales data effectively. Although large
volumes of data are generated daily, most systems fail to
transform this data into actionable insights. This
limitation prevents organizations from identifying
demand trends, forecasting sales accurately, and
optimizing inventory decisions.Therefore, there is a need
for an intelligent and automated system that not only
manages inventory efficiently but also leverages machine
learning techniques to analyze historical data and predict
future sales. Such a system can assist businesses in
making data-driven decisions, minimizing losses,
improving operational efficiency, and enhancing overall
profitability.

IV. EXISTING SYSTEM

Existing inventory systems mainly focus on storing
product details and updating stock levels. They do not
provide predictive insights for future sales. Stock updates
are often manual, increasing the chance of human error.
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These systems cannot analyze past sales trends
effectively, leading to poor decision-making and financial
losses.

V. PROPOSED METHODOLOGY
A. Data Collection

The system begins with collecting historical sales and
inventory data from the database. The dataset includes
important attributes such as product name, quantity sold,
date of transaction, and product price. This data forms the
foundation for analysis and prediction.

B. Data Preprocessing

The collected data is preprocessed to improve quality
and accuracy. This involves removing duplicate entries,
handling missing values, and converting categorical data
into numerical format. Proper preprocessing ensures
better performance of the machine learning model.

C. Inventory Management Module

The inventory module is responsible for managing
product details such as adding, updating, and deleting
items. It continuously tracks stock levels and provides
real-time information about product availability, helping
users monitor inventory efficiently.

D. Sales Analysis

The system analyzes historical sales data to identify
patterns, trends, and seasonal variations. This helps in
understanding product demand behavior and supports
accurate forecasting.

E. Machine Learning Model

A machine learning algorithm such as Linear
Regression or Random Forest is used to predict future
sales. The model is trained using historical data and learns
patterns to generate accurate demand predictions.

F. Prediction Output

The trained model generates predicted sales values for
each product. These predictions provide an estimate of
future demand, which is useful for planning inventory.

G. Decision Support

Based on the predicted results, the system provides
recommendations for stock management. It suggests
increasing stock for high-demand products and reducing
stock for low-demand items.

H. Visualization

The final results are displayed using charts, graphs,
and reports. These visualizations help users easily
understand sales trends, predictions, and inventory status
for better decision-making.

VI. FLOWCHART
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The flowchart of the proposed system illustrates the
step-by-step process of inventory management integrated
with sales prediction. The process begins with the input of
sales and inventory data, which includes product details
and transaction records. This data is then passed to the
preprocessing stage, where it is cleaned and transformed
into a suitable format for analysis. After preprocessing,
the system updates the inventory database with the latest
product and stock information.Next, the machine learning
model is trained using historical sales data to learn
patterns and trends. Once the model is trained, it is used
to predict future sales for each product. The predicted
sales values are then compared with the current stock
levels available in the inventory. Based on this
comparison, the system generates suggestions for
restocking, indicating whether to increase or reduce stock
levels. Finally, the results, including predictions and
recommendations, are displayed to the user through the
output interface, and the process ends.

VII. ARCHITECTURE DIAGRAM

The architecture of the proposed system represents the
interaction between the wuser interface, database,
processing modules, and prediction engine in a structured
manner. The process begins with the User/Admin, who
enters product details, stock information, and sales
records through the system interface. This input data is
stored in the Inventory Database, which acts as the central
repository for maintaining product and transaction details.
The stored data is then passed to the Data Preprocessing
Module, where it is cleaned, organized, and transformed
into a suitable format for analysis.

The refined data is given to the Machine Learning
Prediction Module, which analyzes historical sales
patterns and predicts future product demand. The
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prediction results are then forwarded to the Stock
Recommendation Module, where the predicted demand is
compared with current inventory levels to generate
restocking suggestions. Finally, all outputs such as
predicted sales, stock status, and recommendations are
presented to the user through the Report/Dashboard
Module, enabling effective and informed decision-
making.
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VIII. RESULTS AND DESCRIPTION

The proposed Machine Learning Based Inventory
Management System with Sales Prediction was
implemented and evaluated using sample historical sales
and inventory datasets. The system successfully
performed all core functionalities including product
management, stock monitoring, and sales prediction. The
inventory module efficiently handled operations such as
adding new products, updating stock quantities, and
tracking available inventory in real time. The machine
learning model was trained using historical sales data,
which included attributes such as product name, quantity
sold, and date of transaction. After training, the model
was able to identify underlying patterns, trends, and
seasonal variations in product demand.

The prediction results demonstrated that the system
can effectively estimate future sales for different products
with reasonable accuracy. High-demand products were
correctly identified, enabling timely restocking decisions,
while low-demand products were flagged to prevent
unnecessary overstocking. This significantly helps in
reducing storage costs and avoiding product wastage. The
comparison between predicted sales and current stock
levels allowed the system to generate intelligent
recommendations for inventory control. The visualization
module presented the results in the form of charts and
reports, making it easier for users to understand sales
trends and prediction outcomes.

Furthermore, the integration of machine learning with
inventory management reduced manual effort and
minimized human errors in stock handling. The system
provides a proactive approach rather than a reactive one,
enabling businesses to make data-driven decisions.
Overall, the experimental results indicate that the
proposed system improves operational efficiency,
enhances accuracy in demand forecasting, and supports
better business planning. This makes it a practical and
effective solution for small and medium-scale enterprises
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aiming to optimize their inventory management
processes.

IX. CONCLUSION

The proposed Machine Learning Based Inventory
Management System with Sales Prediction was
implemented and evaluated using sample historical sales
and inventory datasets. The system successfully
performed all core functionalities including product
management, stock monitoring, and sales prediction. The
inventory module efficiently handled operations such as
adding new products, updating stock quantities, and
tracking available inventory in real time. The machine
learning model was trained using historical sales data,
which included attributes such as product name, quantity
sold, and date of transaction. After training, the model
was able to identify underlying patterns, trends, and
seasonal variations in product demand.

The prediction results demonstrated that the system
can effectively estimate future sales for different products
with reasonable accuracy. High-demand products were
correctly identified, enabling timely restocking decisions,
while low-demand products were flagged to prevent
unnecessary overstocking. This significantly helps in
reducing storage costs and avoiding product wastage. The
comparison between predicted sales and current stock
levels allowed the system to generate intelligent
recommendations for inventory control. The visualization
module presented the results in the form of charts and
reports, making it easier for users to understand sales
trends and prediction outcomes.

Overall, the experimental results indicate that the
proposed system improves operational efficiency,
enhances accuracy in demand forecasting, and supports
better business planning. This makes it a practical and
effective solution for small and medium-scale enterprises
aiming to optimize their inventory management
processes.
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