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Abstract: Small retail businesses often rely on manual billing systems and traditional record-keeping practices, which
can lead to calculation errors, inefficient inventory management, and lack of data-driven decision-making. This research
presents Smart Commerce Intelligence, a mobile-based retail management platform designed to digitize billing operations
while integrating predictive sales analytics.

The system combines digital billing, product inventory management, employee access control, sales reporting, and
machine learning-based forecasting within a unified mobile application. The platform is implemented using Flutter for the
mobile interface, Python for backend processing, and SQLite for local data storage. A Random Forest regression model is
utilized to analyze historical daily sales data and generate predictive insights such as next-day demand and weekly sales
trends.

The forecasting module begins generating predictions after collecting 30 days of sales data and produces visual charts
indicating minimum and maximum expected sales ranges. Experimental evaluation demonstrates that the proposed
system reduces billing time from 45 seconds in manual systems to approximately 18 seconds, while decreasing billing
errors from 10% to nearly 1% through automated calculations.

The results indicate that integrating mobile technology with machine learning-based analytics can significantly improve
operational efficiency and decision-making capabilities for small retail businesses.

Keywords: Mobile POS System, Retail Analytics, Sales Forecasting, Random Forest, Digital Billing, Inventory
Management

1 INTRODUCTION

Digital technologies have transformed business operations by enabling automated transactions, data management, and
predictive analytics across various industries [8]. However, many small retail businesses still depend on manual billing
methods or basic point-of-sale systems with limited analytical capabilities [5].

Manual billing systems introduce several challenges, including calculation errors, slow transaction processing, and
difficulty maintaining historical sales records [10]. These limitations prevent small retailers from effectively analysing
customer demand and forecasting product sales.

Recent advancements in mobile computing and machine learning technologies provide opportunities to develop intelligent
retail management systems capable of automating transactions and generating predictive insights [1], [4]. Machine
learning models have been widely applied in retail analytics to forecast product demand based on historical sales data [11],
[13].

Despite these developments, many existing retail solutions remain expensive or complex for small businesses to adopt.
Therefore, there is a need for cost-effective and user-friendly mobile platforms that combine billing automation with
predictive analytics.

This research introduces Smart Commerce Intelligence, a mobile-based system designed to assist small retailers in
managing billing operations and predicting sales demand.
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Research Contributions
The major contributions of this research include:

e Development of a mobile-based digital billing platform for small retailers.

e Integration of machine learning-based sales forecasting using Random Forest regression.

e Implementation of automated invoice generation and inventory tracking.

e Performance evaluation demonstrating improvements in transaction speed and billing accuracy.
2

LITERATURE REVIEW

2.1 Digital Billing Systems in Retail

Digital billing systems are widely used in modern retail environments to automate transaction processing and maintain
accurate financial records [5]. These systems reduce the risk of human errors and improve operational efficiency compared
to manual accounting practices.

2.2 Mobile Application Development for Business Management

Mobile applications have become essential tools for business management due to their accessibility and portability.
Frameworks such as Flutter allow developers to build cross-platform applications using a single codebase, making mobile
business systems easier to deploy and maintain [3].

2.3 Predictive Analytics in Retail

Predictive analytics techniques are increasingly used in the retail industry to analyse historical sales data and forecast
future demand [2]. Machine learning algorithms such as Linear Regression, Random Forest, and Time-Series Models are
commonly applied to retail forecasting problems [11], [13].

2.4 Algorithms

Random Forest algorithms are particularly effective for predictive analytics because they combine multiple decision trees
to improve prediction accuracy while reducing overfitting [4], [11].

Several studies have demonstrated that integrating predictive analytics into retail management systems can significantly
improve inventory planning and business decision-making [15].

3 SYSTEM ARCHITECTURE
The proposed Smart Commerce Intelligence platform follows a layered system architecture consisting of mobile
application, processing modules, database storage, and machine learning components.

Mobile App
(Flutter)

Application
Logic
(Python)

Database
(sQLite)

Machine
Learning

Model
Prediction
Dashboard

Fig 1: System Architecture
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3.1 Mobile Application Layer

The mobile interface is developed using Flutter, enabling cross-platform compatibility and responsive user interfaces. The
application provides modules for billing operations, inventory management, sales reporting, and analytics visualization.

3.2 Application Logic Layer

Backend processing is implemented using Python, which handles billing calculations, database operations, and machine
learning model execution.

3.3 Data Storage Layer

All product information, sales transactions, and inventory records are stored within a SQLite database. SQLite provides a
lightweight and efficient storage solution suitable for mobile environments [9].

3.4 Machine Learning and Forecasting

The system also incorporates a machine learning module that analyses historical sales data to identify patterns and predict
future demand. Such models are commonly used in retail analytics to support data-driven decision-making and improve
inventory management [2], [4], [11].

3.5 Communication Layer
Firebase messaging services are integrated to enable communication between shop owners and employees within the system.

4 USER INTERFACE

4.1 Login and admin dashboard

The system provides a secure login interface with role-based access control for administrators and employees.. Right away,
the system checks whether you're an Owner or an Employee, and lets you in based on your role. After that, you're on the
main dashboard—this is where everything comes together. You see all the key info in real time: today’s collections,
inventory warnings, and a quick count of active suppliers. The dashboard breaks this down into cards, so you can spot
important updates fast. Most of the colours stick to blue, and there are little interactive details that help you know exactly
where you are and what you're doing.

The admin dashboard puts all your business stats in one place. It’s built with cards that highlight things like today’s sales
(X1,500, for example), low stock alerts (say, only 12 items left), how many employees are checked in (maybe 5), and
whether you're close to hitting your targets. Each section uses a clear icon and keeps to the same blue color scheme, which
keeps everything sharp and consistent. Getting around is easy—you’ve got tabs for Billing, Inventory, Employees, Reports,
and Settings, so you can jump between sections quickly. Everything here is set up so administrators can see what’s
happening, dig into the details, and keep things running without a hitch.
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Fig 2. Login And Dashboard

4.2 Product Entry Module

The Product Entry Module takes the hassle out of managing inventory. You land on a straightforward screen The interface is
designed to be simple and efficient for quick product entry. Adding a new product is quick: pop in the name, category, price,
GST, and your stock count. The system flags errors on the spot and figures out the tax for you, so you don’t have to. Updates hit
the main database right away, and it doesn’t matter if you're on your laptop or your phone—everything stays in sync. You
spend less time double-checking for mistakes and more time actually running your business. Getting new products into the
system feels effortless, and your inventory stays spot-on.
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Fig 3. Product Entry
4.3 Inventory management

The Inventory Management module lays out your stock in a way that just makes sense. The interface is simple, and those
filters? Super handy. You can sort products by category, then see the stuff you actually care about—prices, quantities,
whether something’s available or sold out—all in one place. If you're running low on something, visual alerts pop up, so
you won’t miss it. And since everything syncs with the main database instantly, your numbers stay up to date, no matter
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how busy things get. Need to track something down? The search tool gets you there in seconds. Put it all together, and you

cut down on mistakes, your inventory keeps moving, and your whole operation runs smoother, both for you and your
customers.
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Fig 4. Inventory Management

4.4 Reports Module

The Reports module lays everything out plainly, so you get a real sense of how your business is doing. All the key numbers
are front and center—total sales, bills, average customer spending. You can check them across different dates and see how
things stack up. The graphs aren’t just for show, either. Sales trends, top products—they make it easy to spot what’s
working and what’s not, without messing around in some giant spreadsheet. If you need to share something or just want a
backup, you can export your data as a PDF or CSV. Basically, those day-to-day transactions finally mean something, giving
you the insights you need to make better calls and keep your business moving forward.
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Fig 5. Reports
5 METHODOLOGY

The forecasting system follows a structured process for collecting data, training the machine learning model, and
generating predictions.

5.1 Data Collection
Daily sales transactions are recorded automatically during billing operations. Each transaction contains:
e ProductID
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e Quantity sold
e Transaction date
e Total sales value

5.2 Data Preparation
Sales data is aggregated into daily sales records. The predictive model requires at least 30 days of historical sales data
before generating forecasts.

5.3 Machine Learning Model

The forecasting module uses the Random Forest regression algorithm to predict future sales demand. Random Forest
constructs multiple decision trees using different subsets of the training data and combines their outputs to generate a
final prediction.

5.4 Prediction Output

The trained model generates:

e Next-day sales predictions

e  Weekly demand trend charts

e Minimum and maximum sales estimates

These predictions help retailers plan inventory purchases and reduce stock shortages.

6 SYSTEM IMPLEMENTATION
The system is implemented using the following technology stack.

Table 1: Component And Technology

Component Technology
Mobile Frontend Flutter
Backend Processing Python
Database SQLite
Messaging Firebase
Machine Learning Random Forest

Key Features
The application provides several functional modules:

Digital Billing System
Automates product billing and invoice generation using barcode scanning.

Inventory Management
Allows retailers to manage product quantities and monitor stock levels.

GST Calculation
Automatically calculates applicable tax during billing.

Invoice Generation
Invoices are generated in PDF format and can be shared via WhatsApp.

Sales Reporting
Generates daily and weekly sales reports.
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Forecast Dashboard
Displays predicted sales data using graphical charts.

Offline Mode
The system operates offline using local SQLite storage.

7 RESULTS AND EVALUATION

The system performance was evaluated by comparing manual billing methods with the proposed digital system.

Table 2: Billing Time Comparison

System Average Billing Time
Manual Billing 45 seconds
Smart Commerce Intelligence 18 seconds

The results indicate a 60% improvement in transaction speed.

Table 3: Billing Error Comparison

System Error Rate
Manual Billing 10%
Digital Billing 1%

Automated calculations significantly reduce billing errors caused by manual arithmetic mistakes.

Forecasting Capability

After collecting 30 days of transaction data, the Random Forest model generates sales forecasts including next-day demand
predictions and weekly trend charts.

8 CHALLENGES AND LIMITATIONS
Building this system came with its fair share of headaches—both technical and practical.

o User Interface Design Challenges

Getting the interface right wasn’t easy. Small shop owners usually aren’t tech experts, so we had to keep things simple. But
we couldn’t drop the basics, like product entry, billing, or tracking sales. It took a few rounds of tweaks to strike that
balance between simplicity and function.

e Logic Implementation Complexity

The billing side was a bit of a puzzle, too. Accurate calculations mattered, and the app had to keep up when people added or
removed items on the fly. Making sure the invoices came out right meant paying close attention to every detail in the app’s
logic.

e Database Integration and Data Management

© 2026, IRJET | ImpactFactorvalue:8.315 | 1S09001:2008 Certified Journal | Page 2324



’// International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056
JET Volume: 13 Issue: 03 | Mar 2026 www.irjet.net p-ISSN: 2395-0072

Storing and pulling up all the product and sales info—well, that brought its own set of problems. We needed an SQLite
database structure that could handle billing data now and also let us crunch numbers for future analysis. That took some
careful planning to get right.

e Limitations in Data Availability for Forecasting

There’s also the sales forecasting part, powered by a machine learning module. The catch? It needs enough sales history to
make good predictions. Small shops usually don’t have that much data at first, so the forecasts won’t be spot-on right away.
Things will get more accurate as the system collects more transactions over time.

9 CONCLUSION AND FUTURE WORK

Smart Commerce Intelligence is a mobile app that helps small retail businesses manage billing and sales. It pulls everything
together—product management, digital billing, sales tracking, and invoice generation—right on your phone.

Shop owners get a simple way to handle daily transactions and keep their sales records organized. Since the app stores
data and can analyze it, it sets you up for smarter decisions down the road.

The results are clear: this system speeds up transactions, cuts down on mistakes, and makes record-keeping a whole lot
easier. By moving everything online, small retailers finally get practical, straightforward tech tools to boost productivity
and stay on top of their business.

Looking ahead, there’s a plan to add even more features:

e Smarter sales forecasts using Al for better accuracy

« Cloud syncing, so you can use the app on multiple devices

¢ Advanced analytics dashboards for deeper insights

e User authentication and role-based access, so only the right people see the right info
e [nventory tools that send alerts when stock runs low

With these upgrades, Smart Commerce Intelligence is set to become a powerful all-in-one platform that gives small
businesses the digital edge they need.
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