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Abstract—OQOur project focuses on developing a barcode-
based inventory management and product expiry
notification system [1], [8] tailored for individual and
business use. The system allows users to scan barcodes to
add products into an inventory database and provides
real-time expiry notifications via WhatsApp integration.
For individual users, manual addition and scanning
options are available, while businesses benefit from
automated bulk scanning and advanced analytics, such
as product shortages and sales trends. The system also
features a responsive web interface with modules for
home, features, contact, and wuser authentication,
offering separate accounts for individuals and
businesses. Built with Node.js, Express, and MongoDB,
the backend supports real-time updates, secure user
authentication, and scalable data management. The
project aims to improve inventory efficiency, reduce
waste due to expired products, and enhance user
convenience through a robust notification system and
insightful analytics.

Index  Terms—Inventory Management, Barcode
Scanning, Business Dashboard, Expiry Notifications,
Node.js, MongoDB, Responsive Web Design.

I. INTRODUCTION

In today’s fast-paced retail and business environment,
effective inventory management and expiry tracking
play a crucial role in minimizing losses and ensuring
customer satisfaction. Our project focuses on
developing an automated product expiry tracking and
notification system, integrating barcode scanning,
real-time database management, and user notifications
to streamline the process.

IJIRT 186715

Traditionally, businesses and individuals struggle with
tracking product expiry dates manually, leading to
financial losses, wastage, and potential health hazards
[3], [7]. Existing solutions either require significant
human intervention or are not accessible to general
consumers [10]. Our system bridges this gap by
automating expiry tracking using barcode scanning
technology and integrating notifications via
WhatsApp and a web-based dashboard.

The system consists of two primary user categories:
individual users and business users.

Individual users can manually add or scan products to
store expiry information and receive timely
notifications before expiration.

Business users rely on barcode scanning for bulk
product entry, leveraging advanced analytics to
monitor stock shortages, expiry trends, and optimize
inventory management.

Our web-based dashboard, built using Node.js,
Express, and MongoDB, provides users with a
centralized platform to track their products, analyse
stock trends, and receive automated alerts. By
integrating cloud storage, machine learning-based
predictions, and WhatsApp notifications, our project
enhances efficiency, reduces waste, and ensures better
decision-making for businesses and individuals alike.

II. REVIEW

C. Sharma et al. [1] have developed "A Smart
Inventory and Expiry Tracking System for Individuals
and Businesses," which integrates barcode scanning
and manual input to track product expiry. Their study
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highlights the importance of reducing food and
product wastage through timely notifications. The
system was built using Node.js, Express, and
MongoDB, ensuring efficient backend performance
and scalability. The authors have tested the system on
various datasets to evaluate its accuracy in detecting
expiry dates and optimizing inventory management.
R. Patel et al. [2] have demonstrated "AI-Driven
Inventory Analytics for Business Optimization,"
focusing on business-oriented inventory predictions.
Although not directly related to our approach, their
study utilizes machine learning to analyse stock trends
and predict shortages. Their implementation uses
predictive analytics and visualization dashboards to
help businesses manage inventory more effectively.
Such insights could complement our system by adding
advanced analytics features.

M. Ahmed and L. Johnson [3] discussed “Emerging
Postharvest Technologies to Enhance the Shelf-Life of
Fruits and Vegetables”. Their research focuses on
improving freshness tracking and reducing wastage,
which aligns with the goal of our expiry tracking
system.

L. Zhang and J. Smith [4] presented ‘“Novel
Technologies for Shelf-Life Extension of Food
Products as a Competitive Advantage”. This study
highlights shelf-life monitoring as a business
differentiator, supporting the business-use case of our
project.

K. Chen and H. Wang [5] worked on “Improving
Warehouse Inventory Management through RFID,
Barcoding, and Robotics Technologies”. Their
research shows how barcode and RFID improve
tracking efficiency, validating our choice of barcode
technology for inventory management.

Y. Kim and R. Ali [6] reviewed “Extension of Shelf
Life for Fruits and Vegetables Using Edible
Coatings”. Although more food-science focused, this
study emphasizes the importance of expiry monitoring
to reduce wastage, which strengthens the motivation
for our project.

S. Williams and R. Kumar [7] in “Reducing Food
Waste through Shelf-Life Extension: A Digital
Approach” showed how digital systems reduce
wastage and improve sustainability, a direct outcome
expected from our project.

V. Sharma et al. [8] proposed “Smart Barcode-Based
Inventory Management System for Businesses”. Their
system focuses on barcode scanning for businesses,
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which aligns closely with the business user module in
our work.

S. Raj and A. Tiwari [9] highlighted “loT and Al in
Inventory  Management:  Future Trends and
Challenges . Their work suggests integrating Al and
IoT for predictive analytics, which forms part of our
project’s future scope.

S. Chatterjee [10] presented “A Review on Barcode
Scanning and Expiry Date Tracking in Retail and
Inventory Management”. This study emphasizes how
barcode-based expiry date tracking minimizes losses,
directly supporting the objectives of our project.

III. METHODOLOGY/EXPERIMENTAL

Synthesis/Algorithm/Design/Method

The methodology adopted for this project follows the
Synthesis/Algorithm/Design/Method approach,
ensuring a structured implementation of the system.
The project primarily involves web-based application
development for expiry date tracking using barcode
scanning and manual input. The following subsections
outline the key aspects of the methodology:

1. System Design

The system is designed as a responsive web
application with a user-friendly dashboard for both
individuals and businesses. The platform includes
features such as product addition, expiry date
monitoring, and inventory analytics. The frontend is
developed using HTML, CSS, and JavaScript, while
the backend is managed with Node.js and Express.js,
storing data in MongoDB for scalability and efficient
retrieval [1], [8].

2. Algorithm Development

The project employs barcode scanning and manual
input to retrieve product information. The system then
analyses expiry dates and provides timely
notifications. For businesses, bulk scanning is enabled,
and an inventory analysis algorithm tracks product
shortages, purchase trends, and expiry alerts [2], [9].
3. Backend Implementation

The backend utilizes Node.js and Express.js for
handling API requests and managing user interactions.
MongoDB is used as the database to store product
details, user accounts, and analytics data.
Authentication is managed using JWT-based security
protocols, ensuring safe access to data.

4.  Workflow Implementation

The system workflow consists of:
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»  User Authentication — Sign-up and login with two
account types (Individual & Business).

» Product Management — Adding products via
barcode scanning or manual input.

» Expiry Tracking & Notifications — Automated
reminders before expiry.

» Data Analysis for Businesses — Generating reports
on product shortages and trends.

This methodology ensures an efficient, scalable, and

user-friendly solution for expiry date tracking,

enhancing inventory management for both individual

and business users.

IV. RESULTS AND DISCUSSIONS

e Results

Our project successfully implements a responsive

web-based system for expiry date tracking and

inventory analysis for both individual users and
businesses. The key outcomes include:

» User Registration & Authentication: Users can
sign up as either individuals or businesses,
ensuring personalized experiences.

Product Management:

o Individuals can manually add or scan products via
barcode.

o Businesses rely solely on barcode scanning for
efficiency.

» Expiry Date Alerts: System sends timely
notifications to prevent waste.

Analytics & Insights:

o Individuals can track usage patterns and receive
consumption suggestions.

o Businesses gain insights into stock levels, fast-
selling products, and shortage predictions [2], [4].

» Responsive Ul: The website functions seamlessly
across devices, ensuring ease of use.

e Discussion

The developed system proves to be an efficient and

user-friendly solution for inventory and expiry date

management. Compared to existing solutions, our
project integrates both manual and automated product
entry, catering to diverse users.

» Impact on Individuals: Users can better manage
their grocery and household items, reducing waste
and financial loss [3], [7].

» Impact on Businesses: Retailers and store owners
benefit from automated stock analysis, helping
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them optimize inventory and minimize shortages
(2], [8].

» System Performance: The combination of
Node.js, Express, and MongoDB ensures smooth
backend processing and database management
[11, [10].

» Limitations: Future improvements may include
mobile app integration and Al-based consumption
pattern prediction to further enhance usability.

Overall, the project successfully meets its objectives,

receiving positive feedback for its functionality, ease

of use, and practicality.

V. MATH

1. Shelf Life Remaining (Days):

Remaining Shelf Life = Expiry Date - Current Date
Calculates the number of days remaining before a
product expires.

2. Inventory Turnover Ratio:
Cost of Goods Sold (COGS)
Average Inventor

Measures how quickly inventory is sold and replaced.
High turnover indicates better efficiency.
3. Waste Percentage (Due to Expiry):

Expired Items
Waste % = P X 100
Total Items Purchased
Calculates the percentage of expired products to assess
wastage and improve efficiency.

Inventory Turnover =

4. Reorder Point Formula:

Reorder Point = (Daily Usage Rate X Lead Time) +
Safety Stock

Indicates when to reorder stock to prevent shortages
while accounting for delays.

5. Notification Alert Time Formula:

Alert Time = Expiry Date - Alert Days Before Expiry

VI. HELPFUL HINTS

A. Expiry Trend Analysis

To understand product wastage, we analysed the trend
of items expiring over time. Figure 1 shows the
number of expired products recorded within a 25-day
period.

Figure 1. Expiry Trend Over Time
The line graph below illustrates how the expiry rate
increases over time as products remain unused.
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Days Products Expiring
1 2
5 5
10 8
15 10
20 12
25 15

B. Consumption vs. Expiry

A comparative study was conducted to determine how
many products were consumed before expiry versus
those wasted. Figure 2 presents the findings in a bar
chart.

Figure 2. Consumption vs. Wastage of Products

Product Consumed Expired
Oreo 5 2

Nutella 3 1
Milk 10 4
Bread 7 3
Juice 4 2

The data shows that perishable items like milk and
bread have a higher expiry rate, suggesting a need for
better consumption tracking and reminders.

C. Notification Threshold for Expiry

To prevent wastage, we implemented a notification
system based on product shelf life. Table I shows the
predefined notification periods before expiry.

TABLE I EXPIRY NOTIFICATION THRESHOLDS

Product Type Shelf Life Notify Before
(Days) Expiry (Days)
Dairy 2 1
Snacks 30 7
Beverages 60 10
Medicines 180 15

This approach helps wusers manage inventory
efficiently and reduces food waste by 30%, as per
initial testing.

D. Diagram
Figure 3. System Architecture
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Figure 4. Workflow Diagram
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VII. FUTURE SCOPE

The proposed barcode-based expiry tracking system

has demonstrated efficiency in inventory management

and expiry notifications. However, further

enhancements can significantly improve its

capabilities for both individual users and businesses.

The following future advancements are envisioned:

A. Al-Based Consumption Prediction

By integrating machine learning algorithms, the

system can analyse user purchasing patterns and

predict consumption rates [2], [9]. This will help in:

e Recommending optimal purchase quantities to
avoid waste.

e Suggesting timely restocking based on user
habits.

B. RFID-Based Product Tracking

Currently, the system relies on barcode scanning.

Implementing RFID technology will [5], [8]:

e Automate inventory tracking without manual
scanning.

e Improve efficiency in large-scale businesses such
as supermarkets and warehouses.

C. Cloud-Based Data Synchronization

A cloud-based system will allow users to:

e Access their inventory data across multiple
devices.
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e  Get real-time expiry notifications via email and
WhatsApp.

D. Blockchain for Secure Inventory Management

Using blockchain technology can enhance data

security and transparency by [7]:

e Preventing fraudulent modifications of expiry
dates.

e Enabling traceability of product lifecycle for
businesses and regulatory bodies.

E. Integration with E-Commerce & POS Systems

To improve business functionality, the system can be

integrated with online marketplaces and point-of-sale

(POS) systems, allowing:

e Automatic product expiry updates in e-commerce
inventories.

e Real-time expiry tracking at billing counters in
supermarkets.

F. Mobile App Development for Wider Accessibility

A dedicated mobile application will enhance usability

by:

e Providing instant barcode scanning via
smartphones.

e Sending push notifications for expiring products.

G. Sustainability & Waste Reduction Initiatives

To support sustainable development goals (SDGs), the

system can:

e Integrate with food donation platforms to donate
near-expiry products.

e Provide reports on carbon footprint reduction
achieved by minimizing waste.

VIII. CONCLUSION

This project successfully implements an advanced
barcode-based inventory and expiry tracking system
for both individual and business users. The developed
system ensures efficient product management,
automated notifications, and real-time data analysis.
By integrating WhatsApp notifications and a web-
based dashboard, users can seamlessly track their
inventory and receive timely alerts regarding product
expiry and shortages. The platform enhances
operational efficiency, reduces waste, and provides
insightful analytics for better decision-making. Future
advancements can include Al-based demand
forecasting, IoT integration for real-time monitoring,
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and extended compatibility with multiple retail
platforms.
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