
 

International Research Journal on Advanced Engineering 

and Management 

https://goldncloudpublications.com 

https://doi.org/10.47392/IRJAEM.2026.0059 

e ISSN: 2584-2854 

Volume: 04 Issue: 03 

March 2026 

Page No: 378 - 383 

 

   

                        IRJAEM 378 

 

Smart Retail 360: Inventory and Profit Optimization 
G.RohiniPriya M.E1, Shivani Sri.M 2, Dharshini.G3 , Sathya.M 4  
1AssistantProfessor, Dept. of CSE, Kamaraj College of Engineering and Technology, Virudhunagar, 

Tamil Nadu, India 
2,3,4 UG Scholar, Dept. of CSE, Kamaraj College of Engineering and Technology, Virudhunagar, Tamil Nadu, 

India 

Emails: vijayalakshmicse@kamarajengg.edu.in1, gpaneer1979@gmail.com2, 

hemamaliniarumugam2004@gmail.com3, kanagalekshmib@gmail.com4 

 
Abstract 

Retail management plays a crucial role in maintaining product availability, reducing wastage, and maximizing 

profitability. This project, titled “Smart Retail 360: Intelligent Inventory and Profit Optimization System,” 

aims to develop a smart retail management platform that automates stock monitoring and enhances business 

decision-making. The system provides flexible data entry options including an Excel-like manual interface and 

direct Excel file upload for inventory management. Once the product data is entered, the system continuously 

monitors stock levels until the product lifecycle ends. It identifies low-stock items, detects products 

approaching expiry dates, and generates real-time alerts for store managers. In addition, the system analyzes 

historical sales data to suggest optimal restocking quantities based on demand patterns. The platform also 

generates automated daily sales reports and calculates profit margins for each product. Another important 

feature is the business advisory chatbot, which allows store owners to interact with the system and receive 

intelligent suggestions for promotional offers and pricing strategies with proper justification. By integrating 

machine learning, sales analytics, and automated reporting, the proposed system provides a comprehensive 

solution to improve retail efficiency, reduce losses, and increase profitability. 

Keywords: Inventory Management, Sales Analytics, Machine Learning, Demand Forecasting, Profit 

Optimization, Expiry Monitoring, Retail Decision Support, Business Intelligence, Dynamic Pricing 

 

1. Introduction 

Inventory management is one of the most important 

components of retail business operations. Efficient 

stock control ensures product availability while 

minimizing losses due to overstocking or expiry. 

Traditional retail systems often rely on manual data 

entry and periodic stock checking, which can lead to 

inaccurate records and delayed decision-making. 

With the advancement of machine learning and data 

analytics, intelligent systems can now analyze sales 

patterns and predict future demand. Large retail 

companies such as Amazon and Walmart use 

predictive analytics to optimize inventory and 

improve profitability. However, such advanced 

systems are not easily accessible to small and 

medium-scale retail stores. In this project, “Smart 

Retail 360: Intelligent Inventory and Profit 

Optimization System”, we leverage machine learning 

and data analytics techniques to develop a system that 

monitors inventory, predicts restocking 

requirements, and assists store owners in making 

data-driven business decisions. The system integrates 

three main features: intelligent inventory monitoring, 

sales-based restock prediction, and a business 

advisory chatbot for retail queries. The inventory 

monitoring module continuously tracks stock levels 

and product expiry dates to generate real-time alerts 

for low-stock and near-expiry items. The sales-based 

prediction module analyzes historical sales data to 

estimate demand and suggest optimal restocking 

quantities. The business advisory chatbot provides 

insights on promotional offers, pricing strategies, and 

product performance analysis. By combining 

inventory analytics with intelligent decision-support 

mechanisms, this project provides a comprehensive 
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retail management system that enhances operational 

efficiency and profitability. 

1.1.Current Issues in Retail Inventory 

Management 

Retail inventory management has improved 

significantly over the years, but several key 

challenges and limitations still affect its efficiency 

and profitability: 

1.1.1. Data Accuracy and Availability 

Retail management systems, including analytics-

based approaches, rely on large amounts of accurate 

and consistent data. However, in many small and 

medium retail stores, product records and sales 

entries are manually maintained, leading to 

incomplete, duplicated, or inconsistent datasets. This 

affects the ability of the system to analyze correct 

sales patterns and reduces prediction reliability. 

1.1.2. Computational Constraints 

Advanced machine learning and sales forecasting 

models require computational resources for data 

processing and real-time analysis. This includes 

adequate system infrastructure or cloud-based 

services. Smaller retail businesses may lack access to 

such resources, limiting automated reporting and 

predictive decision-making capabilities. 

1.1.3. Model Interpretability 

Many machine learning models used for demand 

prediction function as “black boxes,” making it 

difficult for store owners to understand how 

restocking suggestions are generated. This lack of 

transparency can reduce trust in automated 

recommendations, especially when financial 

decisions are involved. 

1.1.4. Limited Generalization and Seasonal 

Variations 

Sales prediction models sometimes struggle to 

generalize beyond historical patterns, particularly 

during seasonal changes, festival periods, or 

unexpected market fluctuations. They may   

underpredict or overpredict demand, which directly 

impacts stock availability and profitability. 

1.1.5. Operational and Financial Limitations 
Traditional inventory systems rely heavily on manual 

supervision, and even automated systems can fail 

under rapidly changing sales conditions—such as 

sudden demand spikes or supplier delays. Business 

performance may also be affected by pricing changes, 

competitor actions, or supply chain disruptions that 

are difficult to model precisely. 

1.1.6.   Bias and Demand Variability 

Prediction models can be biased if trained on limited 

historical data. Products with irregular sales patterns 

or newly introduced items may produce inaccurate 

demand forecasts, leading to unreliable restocking 

suggestions 

1.1.7. Integration of Analytics with Business 

Strategy 

While retail analytics systems show promise, 

combining predictive models with practical business 

strategies remains a challenge. Purely data-driven 

recommendations may overlook real-world factors 

such as supplier relationships, storage capacity, or 

market competition, requiring careful interpretation 

and decision-making expertise.. 

1.2.Purpose and Major Target of the Project 

The primary purpose of this project is to design and 

develop an intelligent retail inventory management 

system using machine learning and data analytics 

techniques to support business optimization and 

profit-oriented decision-making. Inventory 

management plays a fundamental role in retail 

operations, especially in stock planning, demand 

forecasting, pricing strategy, and overall financial 

management. Traditional retail management methods 

may not always provide real-time, actionable insights 

for store owners, particularly in small and medium-

scale businesses. By leveraging sales analytics and 

predictive models, this project aims to bridge that gap 

and offer a solution that is both accessible and 

practical for retail users. 

The major targets of the project are: 

1.2.1. Accurate Inventory Monitoring 

To build a robust system that continuously tracks 

stock levels and product expiry dates, generating 

alerts for low-stock and near-expiry items based on 

predefined thresholds. 

1.2.2. User-Friendly Management System 

To create an application where users can easily enter 

product details manually or upload inventory data 

through Excel files, making inventory tracking and 

monitoring more accessible for retail store owners 
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Business Support through Predictive Suggestions 

To provide dynamic restock recommendations based 

on historical sales trends and product demand 

patterns, helping retailers optimize stock levels and 

improve overall profitability. 

1.2.3.  Automated Reporting Capability 

To integrate automated daily and monthly sales 

report generation, enabling store owners to analyze 

revenue, profit margins, and product performance 

efficiently. 

1.2.4. Retail Knowledge Assistance 

To include a business advisory chatbot capable of 

responding to retail-related queries such as 

promotional offer suggestions, pricing adjustments, 

and slow-moving product analysis. This enables 

users to receive intelligent guidance beyond simple 

inventory tracking. By achieving these objectives, the 

project aims to empower retail store owners with 

actionable business insights and practical 

management suggestions, leading to improved 

operational efficiency and sustainable profit growth. 

The accuracy of the system was evaluated based on 

its ability to monitor stock data reliably and generate 

meaningful visual representations through dashboard 

analytics 

2. Method  

This section explains how the project works step- by-

step in a simple way: 

2.1.Data Collection 

 We collected satellite images showing 

different weather conditions. 

 The weather types include Sunny, Cloudy, 

Rainy, and Foggy. 

 These images were labeled according to their 

weather type. 

 We also use GPS location data and user 

speech input for predictions and suggestions. 

2.2.Preprocessing 

 All satellite images were resized to the same 

size. 

 The images were normalized so the machine 

learning model can learn better. 

 For speech input, we convert speech to 

teusing a speech recognition tool. 

 

 

2.3.Model Training 

Weather Classification Model 

 We used a Convolutional Neural Network 

 (CNN) to train the weather prediction model. 

 The CNN learns patterns in the satellite 

images and predicts the weather category. 

Training Steps 

 Split data into training and testing sets. 

 Train the CNN model to recognize weather 

patterns. 

 Test and validate the model for accuracy. 

 The dataset was split into training and testing 

sets, and the CNN model was trained using   

2.4.Prediction and Suggestion Logic 

Image-Based Weather Prediction: 

 User uploads a satellite image. 

 The CNN model predicts the weather 

condition. 

 User gives crop information by typing or 

talking. 

GPS-Based Weather Prediction: 

 User presses "My Location". 

 App gets user’s current GPS location. 

 Weather condition for that location is 

predicted. 

 User enters crop information. 

 System gives irrigation suggestions. 

2.5.Speech Input Handling 

 Users can speak about their crop details. 

 The system converts the speech into text. 

 This text is used for suggestions and chatbot 

replies. 

2.6.Agricultural Chatbot 

The chatbot answers farming questions like: 

 “Which pesticide should I use?” 

 “What to plant this season?” 

 “How much water should I use?” 

 It uses simple language processing to 

understand and answer questions. 

2.7.System Integration 

 A front-end interface (web/mobile) for user 

interactions. 

 A back-end server for model prediction and 

chatbot responses. 
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 All components are connected so users get 

predictions and suggestions instantly. 

2.8.Evaluation 

 The prediction model’s accuracy was 

checked using historical sales test data. 

 Restock suggestions and chatbot responses 

were tested manually for correctness and 

relevance. 

 System performance was measured to 

ensure inventory monitoring works 

effectively. 

 The accuracy of the system was evaluated 

based on its ability to record inventory data 

without loss and generate meaningful visual 

reports through dashboard analytics. 

 The recommendation feature was also 

evaluated and found to provide practical 

and data-driven business suggestions that 

support improved profitability and reduced 

wastage. 

 The system demonstrates reliability, 

scalability, and practical applicability in 

supporting retail inventory optimization and 

long-term business growth. 

 The response time of the system was 

satisfactory, and data processing and 

retrieval were efficient 

 

Table 1 Key Modules and Technologies Used in 

Smart Retail 360 
Dashboard 

Panel 
Purpose 

Current Stock 

Display 

Shows available stock 

quantity and alerts. 

Low Stock 

Indicator 

Highlights products below 
minimum threshold. 

Expiry Alert Display products nearing 
expiry dates. 

Sales Analysis Shows sales and profit 
summary. 

Restock 

Suggestion 

Recommends restocking 

quantity. 

Business 

Chatbot 

Answers retail-related 

queries 

 

 
Figure 1 System Design 

 

3. Results and Discussion  

3.1.Results  

The Smart Retail 360 Dashboard was successfully 

developed as a web-based system to support 

intelligent inventory management and profit 

optimization. The system allows store owners to 

securely enter product details manually or upload 

inventory data using Excel files. The collected data is 

validated, stored in a central database, and processed 

using sales analytics and prediction models to 

monitor stock levels and forecast restocking 

requirements. The dashboard displays results through 

clear indicators and graphical reports, helping store 

owners understand stock status, sales performance, 

and profit margins easily. The system also enables 

continuous tracking of sales trends and product 

expiry status over time, which supports better 

planning and reduces losses. The results show that the 

system improves operational efficiency, minimizes 

stock shortages and wastage, and supports data-

driven decision-making for increased profitability. 

3.2.Discussion  

The proposed Smart Retail 360 system provides a 

practical and intelligent approach to retail inventory 

and profit management compared to traditional 

manual stock monitoring methods. By using 

structured data collection, sales analytics, and 

predictive restocking models, the system enables 

store owners to clearly understand stock movement, 

product demand, and profit trends over time. Low-

stock alerts, expiry notifications, automated report 

generation, and the integrated business advisory 

chatbot collectively support timely decision-making, 
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improve operational efficiency, ensure secure data 

management, and promote sustainable retail growth. 

 

 
Figure 2 Flow Diagram 

 

Conclusion  

The proposed system, “Smart Retail 360: Intelligent 

Inventory and Profit Optimization System,” 

demonstrates how machine learning, data analytics, 

and intelligent decision-support technologies can be 

integrated into a single retail management platform. 

The sales prediction model analyzes historical sales 

data to forecast future demand and recommend 

optimal restocking quantities, enabling automated 

and accurate inventory planning. The system 

enhances practical usability by incorporating real-

time stock monitoring and expiry tracking features. 

Store owners receive alerts for low-stock and near-

expiry products, helping to prevent shortages and 

reduce wastage. The profit analysis module 

calculates margins and generates sales reports, 

supporting better financial planning and performance 

evaluation. The inclusion of a business advisory 

chatbot strengthens the system by providing guidance 

on promotional strategies, pricing adjustments, and 

product performance insights. Additionally, the 

system supports Excel-based data upload, automated 

daily report generation, and secure database 

management to ensure data reliability and protection. 

Overall, the project demonstrates the effectiveness of 

combining predictive analytics with retail 

management practices to improve operational 

efficiency, reduce losses, enhance customer 

satisfaction, and increase overall profitability. The 

system is scalable and can be adapted for 

supermarkets, pharmacies, and other retail 

businesses. Future improvements may include 

integration with real-time billing systems, cloud 

deployment for multi-store management, advanced 

demand forecasting using larger datasets, and 

enhancement of chatbot intelligence using more 

advanced natural language processing techniques. 
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