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ABSTRACT: The increasing complexity of modern business environments demands intelligent systems capable of 

transforming large-scale data into actionable insights. This paper proposes SALES GUARD, an AI-driven Decision 

Intelligence Platform that integrates machine learning, ensemble forecasting, and real-time analytics to optimize 

business operations. The system leverages heterogeneous data sources, advanced feature engineering, and hybrid 

predictive models to enhance sales forecasting accuracy and strategic decision-making. In today’s highly competitive 

retail environment, businesses-ranging from small local shops to medium-scale enterprises-face increasing challenges 

in accurately predicting sales, managing inventory efficiently, and making timely strategic decisions. Traditional 

methods of sales analysis often rely on historical averages and manual judgment, which fail to capture complex patterns 

such as seasonality, demand fluctuations, and market dynamics. Retail businesses, particularly small and medium 

enterprises (SMBs), face significant challenges in accurately forecasting sales, managing inventory, and making data-

driven decisions. A hybrid ensemble model combining XG Boost, Light GBM, and time-series forecasting is 

implemented to generate robust predictions. Additionally, the system incorporates anomaly detection, real-time 

streaming, and an interactive “What-If” simulation engine to support proactive decision-making. A multilingual, user-

friendly dashboard enables accessibility for diverse users, while explainable AI modules provide transparency in model 

predictions. In conclusion, Sales Guard AI represents a comprehensive solution that combines machine learning, time-

series forecasting, and decision intelligence to address critical challenges in the retail sector. The project not only 

showcases the practical application of advanced AI techniques but also emphasizes the importance of integrating 

predictive analytics with strategic business planning. This work lays a strong foundation for future research and 

development in intelligent retail systems, paving the way for more adaptive, automated, and insight-driven business 

environments. 
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I. INTRODUCTION 
 

In recent years, the retail sector has undergone rapid digital transformation; however, small and medium businesses 

continue to rely on manual methods for sales planning and inventory management. This often leads to inaccurate 

demand forecasting, overstocking, stockouts, and revenue loss. Traditional forecasting approaches lack adaptability to 

dynamic factors such as seasonal demand, promotional campaigns, and regional variations. In particular, the South 

Indian retail ecosystem is heavily influenced by cultural and seasonal events, which are not captured in conventional 

global datasets. To address these limitations, this research proposes Sales Guard AI, a comprehensive AI-driven 

platform that combines machine learning, real-time analytics, and explainable insights. The system is designed to be 

scalable, user-friendly, and accessible through multilingual support, ensuring usability across diverse business users. 

In today’s data-centric ecosystem, organizations must process massive volumes of structured and unstructured data to 

remain competitive. The emergence of Artificial Intelligence (AI) and Decision Intelligence (DI) has revolutionized 

how businesses approach strategic planning. Decision Intelligence extends beyond traditional analytics by integrating: 
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Data Science  

Artificial Intelligence  

Decision Theory  

Business Context modeling  

Despite advancements, many enterprises still struggle with:  

Delayed insights 

Lack of predictive capabilities 

Inefficient decision pipelines 

sales guard addresses these challenges by offering an integrated platform that supports real time, intelligent, and 

automated decision-making. 

 

II. LITERATURE SURVEY 

 

Rahul Sharma et al. [1] proposed a machine learning-based sales forecasting system using regression models and time-

series analysis. The study utilized historical retail data and demonstrated that ensemble methods significantly improve 

prediction accuracy compared to traditional statistical techniques. The model effectively captured seasonal variations 

and trends in sales data. 

 

Anita Verma et al. [2] developed an AI-driven predictive analytics framework for business optimization using Random 

Forest and Gradient Boosting algorithms. The system analysis customer behaviour and sales patterns to generate 

accurate forecasts and actionable business insights, improving decision-making efficiency. 

 

Mohammed Khan et al. [3] introduced a deep learning-based sales prediction model using Long Short-Term Memory 

(LSTM) networks. The model effectively handled time-series data and demonstrated superior performance in capturing 

long-term dependencies in sales trends compared to conventional machine learning methods. 

 

Priya Nair et al. [4] proposed a hybrid sales forecasting model combining machine learning and statistical approaches. 

The study integrated ARIMA with Random Forest to enhance prediction accuracy. The results showed improved 

performance in handling both linear and non-linear data patterns. 

 

Suresh Babu et al. [5] presented an AI-powered decision support system for retail businesses. The system used 

predictive analytics and business intelligence tools to generate recommendations for inventory management, pricing 

strategies, and marketing optimization. 

 

III. PROBLEM STATEMENT 

 

Organizations face several challenges in business decision-making:  

Inaccurate sales forecasting 

Lack of real-time insights  

Inefficient risk management 

Fragmented data sources 

Limited decision-support capabilities  

These challenges lead to poor strategic planning, reduced profitability, and increased operational risks. 

Small and medium retail businesses in South India face the following challenges: 

Inaccurate sales forecasting due to lack of advanced tools 

Poor inventory management leading to losses 

Inability to detect sales anomalies in real-time 

Lack of actionable business insights 

Limited access to multilingual digital solutions 

“Provide accurate sales predictions, detect risks, and deliver actionable insights in a user-friendly and multilingual 

environment.” 
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IV. RESEARCH METHODOLOGY 

 

System Architecture 

The AI-Driven Sales Prediction & Decision Support System architecture is designed to collect business data, process it 

using machine learning algorithms, and provide accurate sales predictions along with intelligent decision support for 

business managers. The system consists of multiple layers including data sources, data processing, machine learning 

models, prediction engines, and visualization interfaces. 

 

 
 

Fig1. System Architecture Diagram 

 

The proposed system follows a layered architecture: 

1. User & Data Layer: Handles multi-source data ingestion (CSV, Excel, PDF, text) 

2. Processing Layer: Data cleaning, transformation, and feature engineering 

3. Model Layer: Machine learning and time-series models 

4. Ensemble Layer: Combines predictions for improved accuracy 

5. Decision Layer: Generates insights and recommendations 

6. Presentation Layer: Interactive dashboard and visualization 

 

 User & Data Layer: 

User Login & Authentication. User Upload Business Data Like (CSV, Excel, Etc). User Info & Permissions setup. 

Data Preprocessing 

Data Management: 

Collects data from multiple sources (CRM, ERP, APIs).Performs data cleaning and preprocessing. Stores structured 

and unstructured data in databases 

 

Ensemble Forecasting Engine: 
ML models (ARIMA, Random Forest, LSTM) 

Combines predictions using ensemble techniques Improves accuracy and robustness of forecasts. 

 

Decision Support & Visualization: 

Generates insights and recommendations. Displays dashboards and reports. Supports interactive decision-making 

Web Application & API: 

Provides user interface for interaction. Enables integration with external systems.Supports secure data access 
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Modules Explanation: 

Data Ingestion Module. Supports multiple file formats and performs schema normalization. Feature Engineering 

Module 

Generates: 

Time-based features 

Lag features 

Rolling statistics 

Festival indicators 

Forecasting Module 

Implements: 

XG Boost 

Light GBM 

Prophet 

Ensemble Engine: Uses weighted averaging 

 

Formula  

Mean Absolute Error (MAE) 

 

𝑀𝐴𝐸 =
1

𝑛
∑ ∣

𝑛

𝑖=1
𝑦𝑖 − 𝑦̂𝑖 ∣ 

 

 

MAE measures the average absolute difference between actual values 𝑦𝑖and predicted values 𝑦̂𝑖. It provides a 

straightforward interpretation of prediction error in the same unit as the data. 

 

Root Mean Square Error (RMSE) 

 

𝑅𝑀𝑆𝐸 = √
1

𝑛
∑ (

𝑛

𝑖=1
𝑦𝑖 − 𝑦̂𝑖)

2 

 

RMSE gives higher weight to larger errors, making it useful when significant deviations must be penalized more 

strongly. It is widely used for evaluating forecasting models. 

 

Accuracy Evaluation Metrics 

To evaluate the performance of the predictive model in the Sales Guard: AI-Driven Decision Intelligence Platform, 

standard regression accuracy metrics are used. These metrics quantify the difference between actual and predicted sales 

values and ensure the reliability of the system. 

Mean Absolute Error (MAE) 

Root Mean Square Error (RMSE) 

 

V. RESULTS 

 

Result for Dataset Description 

The system utilizes multiple datasets: 

Walmart Sales Dataset 

Rossmann Store Sales Dataset 

Online Retail Dataset 

 

These datasets are unified and augmented with regional festival data. 
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Fig 2. Walmart Sales Dataset                              Fig 3. Online Retail Dataset 

 

The Fig 2 Represented the Walmart Sales Dataset contains weekly sales data of multiple retail stores along with 

external factors like temperature, fuel price, CPI, and unemployment. While  

The Fig 3 Represented the Online Retail Dataset contains transactional data of a UK-based e-commerce company, 

including invoices, products, quantities, prices, and customer details. 

 

Result 

 

     
                        

      Fig 4. Login Page                                                Fig 5. Smart Inventory Access 

       The Fig 4 show that Sales Guard AI login page                            The fig 5 show that the Smart inventory  provides 

                                                                                                             a secure and user-friendly interface to access the     

                                                                                                              All product. for accessing the system.        
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                Fig 6. Website Home Page                                                       Fig 7. Sales Guard AI-Bot 

  The Dashboard Provide real time overview of                                     The Fig 7 represent the AI Assistant                

       Sales forecasting performance with AI                                             provides intelligent support for retail  

              Based Forecasting                                                                     operations through real-time chat. 

 

     
 

                Fig 8. Forecasting of Sales Data in Every day                      Fig 9. Contact Support page 

                 The fig 8 show that forecasting level in                        Fig 9 Show that This Contact Support 

                                    Every.                                                                Customer Access Sales Perdiction.                                        

                  

 

 

 

 

 

 

 

                                                        



International Journal of Engineering & Extended Technologies Research (IJEETR) 

                        |ISSN: 2322-0163| www.ijeetr.com | A Bimonthly, Peer Reviewed, Scholarly Indexed Journal | 

| Volume 8, Issue 3, May - June 2026 | 

DOI:10.15662/IJEETR.2026.0803003 

IJEETR©2026                                                        |     An ISO 9001:2008 Certified Journal   |                                                   5028  

 

Results Table 

 

S No. MODEL MAE SCORE 

 

1. XG BOOST 120.5 

2. LIGHT GBM 115.2 

3. PROPHET 135.7 

4. ENSEMBLE 102.8 

 

Graph Dataset 

The dataset used in the Sales Guard system contains historical sales data with key attributes such as marketing spend, 

seasonal factors, and previous sales performance. This dataset is used to train and evaluate the machine learning model. 

Dataset Table 

 

Month Marketing Spend Season Previous Sales 
Current Sales 

1 20000 1 150000 180000 

2 25000 1 180000 200000 

3 30000 2 200000 230000 

4 35000 2 230000 260000 

5 40000 3 260000 300000 

 

 
 

Fig 10 Graph Data Set Diagram 

 

The Fig 10 Represent that Graph Data set Predicted Sales column shows model output. Line graph compares Actual vs 

Predicted performance. Bar chart shows marketing investment trend. Pie chart represents seasonal distribution impact. 

Insights 
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The Insights module in the Sales Guard AI system provides data-driven analysis of sales performance and market 

trends. It highlights key patterns such as seasonal demand, top-selling products, and customer behaviour, enabling 

businesses to make informed decisions.  

 

VI. CONCLUSION AND FUTURE ENHACENMENT 

 

This research presents a comprehensive AI-driven retail decision support system tailored for South Indian SMBs. By 

integrating ensemble learning, regional intelligence, and explainable AI, the system provides accurate forecasts and 

actionable insights. The platform demonstrates strong potential for real-world deployment, offering scalability, 

usability, and performance. This paper presented SALES GUARD, an AI-driven decision intelligence platform for 

business optimization. The system effectively integrates data analytics, machine learning, and decision-support tools to 

enhance business performance. By providing accurate forecasts and actionable insights, SALES GUARD enables 

organizations to make informed and strategic decisions. SALES GUARD represents a significant advancement in AI-

driven business optimization systems. By integrating predictive analytics, decision intelligence, and real-time 

processing, the platform enables organizations to transition from reactive to proactive decision-making. The use of 

ensemble learning and intelligent recommendation systems enhances both accuracy and efficiency, making it a 

powerful tool for modern enterprises. 

 

The Sales Guard: AI-Driven Decision Intelligence Platform for Business Optimization has demonstrated strong 

capabilities in predictive analytics and intelligent decision support. However, with rapid advancements in artificial 

intelligence and evolving business needs, there are several opportunities to further enhance the system’s functionality, 

scalability, and impact. One of the key future enhancements involves the integration of Explainable Artificial 

Intelligence (XAI). As organizations increasingly rely on AI-driven decisions, transparency and interpretability become 

critical. By incorporating XAI techniques, Sales Guard can provide clear justifications for its predictions and 

recommendations, thereby improving user trust and enabling better strategic validation by decision-makers. 
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