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Abstract: In the era of innovation and entrepreneurship, evaluating the feasibility, risk, and market potential of a business idea
before investment has become a critical necessity. The “Business Idea Analyzer using NLP and Clustering” is an Al-based web
application designed to assist entrepreneurs, students, and startups in assessing the viability of their business ideas using Natural
Language Processing (NLP) and Machine Learning (ML) techniques. The system is implemented using the Flask framework in
Python, providing a user-friendly interface for idea submission and result visualization.This project aims to enhance startup idea
validation by leveraging two prominent artificial intelligence techniques: Natural Language Processing (NLP) and clustering
algorithms. Business planning is a critical phase in entrepreneurship that requires data-driven validation to ensure effective
decision-making. By applying these techniques to a comprehensive set of user inputs and real-time data, the project seeks to
assess the feasibility of a startup idea and suggest improvements or alternatives. Additionally, the project utilizes the Geoapify
API to perform competitive market analysis by locating nearby competitors based on the user’s selected location and business
type. This real-time competitor mapping feature empowers entrepreneurs with data-driven decision-making to choose the right
market area for launching their products or services.

L. INTRODUCTION
A. Overview
The Business Idea Analyzer using NLP and Clustering is a modern, Al-driven web platform designed to assist entrepreneurs, students,
startup founders, and investors in systematically examining and strengthening their business concepts. Instead of relying only on human
intuition or subjective assumptions, this system applies Natural Language Processing (NLP) and Machine Learning (ML)
methodologies to interpret the textual description of a business idea and generate meaningful analytical insights. Through a Flask-based
web interface, users can interact with the system in real time, enter their business idea details, and instantly receive data-supported
feedback about market category, saturation, risk, and feasibility.
In this project, TF-IDF (Term Frequency — Inverse Document Frequency) is used to convert idea text into numerical feature vectors.
These features are then classified using the Naive Bayes algorithm, which is trained on labelled examples belonging to specific business
industries such as E-commerce, FinTech, SaaS, Retail, Food & Beverage, Education, and more. By processing the user’s input idea,
investment level, and location, the system predicts the probable business type and evaluates how saturated or unique the concept is in
the current market context.
The analyzer also includes an investment-based risk assessment module. Based on the user’s proposed investment amount, the model
categorizes the financial exposure level as Low, Medium, or High. It further provides intelligent recommendations such as starting with
a Minimum Viable Product (MVP), progressive scaling, or cautious investment strategies. These suggestions help users avoid over-
spending and encourage practical, step-by-step business development.
Altogether, this system demonstrates how Atrtificial Intelligence can be blended with business intelligence concepts to create a smart,
interactive decision-support tool. It reduces uncertainty, minimizes guesswork, and helps innovators validate their ideas with data-
driven logic rather than assumptions. By combining NLP, clustering, machine learning, competitor mapping, and risk evaluation, the
Business Idea Analyzer becomes a valuable assistant for idea refinement, market planning, and early-stage startup decision-making. It
empowers users to better understand their business potential and take informed steps toward turning ideas into viable and successful
ventures.
This project stands out because it brings multiple advanced technologies together in one single integrated platform. Traditionally,
business idea validation is done through manual surveys, expert interviews, business consultants, or market reports. These processes are
expensive, time-consuming, and not easily accessible to students or early-stage entrepreneurs. The proposed system eliminates these
barriers by making automated idea intelligence available instantly and at almost zero cost.
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The use of NLP allows the system to “understand” the meaning behind the user’s business idea text, while clustering and classification
enable the machine to categorize and compare the idea intelligently, just like how a domain expert would interpret market positioning.
From an academic perspective, this project is also valuable because it demonstrates how Al can support entrepreneurship development
and innovation incubation. Many colleges encourage startup culture, but students often struggle with idea evaluation. This system can
be used in incubators, innovation hubs, hackathons, internship projects, and entrepreneurship courses to guide early-phase idea
refinement. It can also be extended in future research to include sentiment analysis model improvements.

Overall, the Business Idea Analyzer bridges the gap between advanced Al and entrepreneurial decision-making. It shows how machine
learning can shift from classification alone to meaningful intelligence for real-world planning. In a world where thousands of business
ideas emerge daily, this system acts as a smart filter and advisor — improving clarity, reducing uncertainty, and accelerating
innovation.

B. Objective

1) The primary objective of the Business Idea Analyzer using NLP and K-Means Clustering project is to design and develop an
intelligent analytical system that aids entrepreneurs and startups in evaluating the potential, feasibility, and risk factors of their
business ideas. In the modern startup ecosystem, many aspiring entrepreneurs come up with innovative ideas but lack the
technical expertise or analytical tools to assess their practicality and market readiness. This project seeks to bridge that gap by
offering an automated, Al-driven approach to business idea evaluation.

2) The system employs Natural Language Processing (NLP) techniques to interpret and extract meaningful information from user-
input business ideas, identifying aspects such as business type, potential market saturation, and associated risk levels. Through
the implementation of K-Means clustering, similar ideas are grouped together based on shared characteristics, enabling users to
discover market patterns, identify innovation gaps, and understand their idea’s competitive position.

3) Another key goal is to integrate external data sources such as the Geoapify API to provide real-time competitor analysis. By
identifying businesses in the same domain and location, the system offers valuable insights into local competition and market
dynamics.

4) Beyond classification and clustering, the analyzer also provides actionable recommendations to help users refine their business
ideas. It offers insights related to innovation, investment strategies, and risk management. By combining NLP, machine
learning, and clustering visualization, the system delivers a comprehensive platform that supports informed decision-making
and helps transform raw ideas into viable business opportunities.

1. LITERATURE SURVEY

1) T. Mikolovetal. (2013) introduced Word2Vec, an efficient model for representing words in vector space, revolutionizing the
way machines interpret human language. This technique enables the capture of semantic relationships between words, forming
the foundation of modern NLP systems. In the context of this project, the concept of word representation inspired the use of TF-
IDF vectorization, which converts business idea texts into numerical vectors, allowing meaningful comparison, categorization,
and further clustering of ideas.

2) F. Pedregosaetal. (2011) presented Scikit-learn, a powerful open-source machine learning library for Python that supports
various algorithms for classification, regression, and clustering. The library’s simple API design and efficient computation
make it suitable for building scalable Al models. In this project, Scikit-learn was utilized to perform Naive Bayes classification
for idea evaluation and K-Means clustering for grouping business concepts, ensuring accurate and efficient processing of large
sets of textual data.

3) C. D. Manning et al. (2008), in Introduction to Information Retrieval, discussed core text processing techniques such as
tokenization, stemming, lemmatization, and term weighting through TF-IDF. Their work laid a theoretical foundation for many
text mining applications. These methods were directly adopted in this project for cleaning and preparing raw text data, enabling
the Business Idea Analyzer to efficiently process user-submitted ideas and extract relevant information for analysis.

4) J. Han, M. Kamber, and J. Pei (2012) provided a comprehensive explanation of data mining principles and clustering
techniques in their book Data Mining: Concepts and Techniques. Their insights into unsupervised learning methods, especially
the K-Means algorithm, were crucial for this project. The understanding of cluster formation and distance-based grouping
helped in effectively classifying and organizing business ideas according to their thematic and conceptual similarities.

5) Geoapify API Documentation (2023) introduced advanced geolocation-based APIs that provide tools for retrieving data on
businesses, locations, and competitors. In this project, the Geoapify Places APl was integrated to enhance the analysis by
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identifying existing businesses in the same domain or region. This allowed the system to offer competitive insights and
determine the uniqueness of a user’s business idea, enriching the output with real-world market context.

6) A. Géron (2019) in Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow provided extensive guidance on
building end-to-end machine learning pipelines. The book emphasizes model development, testing, and deployment practices,
which greatly influenced the project’s structure. Its modular design principles inspired the integration between NLP
preprocessing, clustering, and classification stages in the Business ldea Analyzer, ensuring flexibility and reusability of
components.

7) J. Brownlee (2021) discussed practical techniques for implementing NLP tasks in Python, including text cleaning, tokenization,
and classification using machine learning algorithms. His work emphasized simplicity and practicality, which influenced the
design of the project’s NLP pipeline. The workflow for extracting features, training models, and evaluating performance in this
project was structured around the approaches suggested by Brownlee.

8) S. Bird, E. Klein, and E. Loper (2009) introduced the Natural Language Toolkit (NLTK), a foundational Python library for NLP
research and development. Their work provided access to essential tools for tokenization, stop-word removal, and lexical
analysis, all of which were applied in the Business Idea Analyzer. The use of NLTK streamlined the text preprocessing phase
and improved the accuracy of linguistic feature extraction from user-submitted ideas.

9) I. Goodfellow, Y. Bengio, and A. Courville (2016) explored Deep Learning concepts in their influential book, presenting neural
network models capable of handling complex data patterns. Although the current system relies primarily on classical machine
learning algorithms, their research offers valuable insight into how deep neural networks could be integrated in future versions
to improve contextual understanding, sentiment detection, and semantic clustering of business ideas.

10) D. Jurafsky and J. H. Martin (2023) in Speech and Language Processing provided an extensive overview of modern NLP
methodologies, including syntactic parsing, semantic analysis, and contextual modeling. Their work establishes the theoretical
framework behind understanding linguistic meaning and user intent in text-based communication.

11) H. Joachims in Text categorization with Support Vector Machines: Learning with many relevant features, in Proc. 10th Eur.
Conf. Mach. Learn. (ECML), pp. 137-142,1998. This work showed how BoW and high-dimensional sparse features can be
effectively used for text classification using SVMs, which influenced traditional vector-based NLP feature extraction.

1. SYSTEM ANALYSIS
A. Existing System
In the existing scenario, evaluating a business idea is mainly done through manual methods such as market research, consulting with
experts, or conducting traditional feasibility studies. Entrepreneurs often depend on mentors, consultants, or online platforms to
check if their idea is unique or profitable. However, these traditional approaches are slow, costly, and often influenced by personal
judgment rather than objective analysis.
Existing tools like Google Trends or the Business Model Canvas provide only limited insights, focusing mainly on market
popularity or basic business structure. They do not use advanced technologies like Natural Language Processing (NLP) or Machine
Learning (ML) to analyze text-based business ideas. As a result, users don’t get personalized or data-driven evaluations.
Many entrepreneurs struggle with identifying the right target audience, understanding market competition, and assessing financial
risk. These challenges often lead to poor decisions or startup failures in the early stages.
Limitations of the Existing System:
1) The process is slow and requires manual effort.
2) No use of Al or automated intelligent prediction.
3) Lacks grouping or comparison of similar business ideas.
4) Does not include real-time competitor analysis or location insights.
5) Relies heavily on subjective opinions instead of data-driven results.
Hence, there is a strong need for an intelligent Al-based solution that can evaluate, analyze, and predict the potential of business
ideas quickly and accurately.

B. Proposed System
The proposed system, Business Idea Analyzer using NLP and K-Means Clustering, introduces a smart and automated way to assess
business ideas using Artificial Intelligence. It utilizes Natural Language Processing (NLP) to analyze user-input ideas and extract
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meaningful information. This data is then processed through Machine Learning models to predict the business type, market
saturation, and risk level.

K-Means Clustering is applied to group similar business ideas based on their characteristics, allowing users to recognize trends,
similarities, and innovation gaps. The system also integrates the Geoapify API, which provides real-time competitor analysis based
on the user’s location and predicted business type.

This approach offers a faster, smarter, and cost-effective solution for business evaluation. It saves time and effort while providing
reliable insights that support better decision-making.

Advantages of the Proposed System:

1) Fully automated analysis using NLP and ML techniques.

2) Provides accurate predictions of market trends and risk levels.

3) Real-time competitor analysis through API integration.

4) Offers improved visualization and clustering insights.

5) Simple and user-friendly web interface built with Flask.

C. Proposed Solution
The proposed solution is a Flask-based Al web application that simplifies the process of business idea evaluation. The system
accepts three main inputs from the user:
1. Business Idea Description (Text input analyzed using NLP)
2. Investment Amount (Used to assess financial risk)
3. Location (Used for competitor analysis through API)
Once the data is entered, the system performs multiple analyses:
e Step 1: NLP Preprocessing — The system converts raw text into numerical form using TF-IDF vectorization.
e Step 2: Machine Learning Prediction — The trained Naive Bayes model classifies the business idea into categories such as
Retail, FinTech, SaaS, Food & Beverage, etc. It also predicts risk levels (Low, Medium, High) and market saturation
(Niche or Already Exists).
e Step 3: K-Means Clustering — Similar business ideas are grouped to identify patterns and trends.
e Step 4: Competitor Mapping — Geoapify API retrieves nearby competitors to assess market competition.
e Step 5: Suggestion Generation — The system generates customized suggestions for users to refine and strengthen their
business concepts.
Thus, the proposed solution acts as a online business consultant, offering personalized recommendations and competitive insights
through Al-based analysis.

D. ldeation & Brainstorming

The ideation and brainstorming phase of the project began with identifying the major challenges faced by startups and aspiring
entrepreneurs in validating their business ideas. The team discussed common questions such as:

e How can entrepreneurs know if their business idea is truly feasible?

e How can they identify whether the target market is already saturated?

e How can potential risks be analyzed before investing money?

e How can real competitors be located in a specific geographic area?

Through these discussions, the idea of developing an Al-powered Business Idea Analyzer was formed — a system capable of
automatically analyzing text-based business ideas and providing data-driven evaluations using Natural Language Processing (NLP)
and clustering algorithms.

Multiple brainstorming sessions were conducted to finalize the technologies and tools that would best suit the system’s purpose.
After careful consideration, the team chose Flask as the web framework, and Scikit-learn as the primary machine learning library.
The TF-IDF model was selected for text vectorization, while Naive Bayes and K-Means algorithms were chosen for prediction and
clustering tasks respectively.

Additionally, the Geoapify API was integrated into the system to enable real-time competitor analysis based on location data. This
helped make the project more practical and market-oriented.
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Overall, the ideation and brainstorming stage laid a strong foundation for developing a comprehensive, intelligent, and user-friendly
system capable of assisting entrepreneurs with accurate, Al-based business evaluations.

E. Problem-Solution FIT

Problem:

Many aspiring entrepreneurs and startups struggle to evaluate whether their business ideas are practical, unique, and low-risk.
Traditional evaluation methods often require expert consultation, which can be costly, time-consuming, and difficult for beginners
to access. As a result, many potential ideas are abandoned before reaching the development stage.

Solution:

The Business ldea Analyzer provides an automated and intelligent way to evaluate business ideas. Using Natural Language
Processing (NLP) and machine learning, the system analyzes the user’s idea text, predicts potential risks, and identifies its category.
It also uses clustering algorithms to group similar ideas and integrates real-time competitor mapping through APIs to show market
feasibility in a chosen location.

This combination of technologies makes the system a perfect fit for solving the problem by offering:

e Automation: Al replaces the need for manual analysis.

e Accessibility: A web-based interface available to anyone, anywhere.

e Insight: Generates clear predictions and data-backed suggestions.

e Scalability: Efficiently handles multiple ideas at the same time.

Overall, the proposed solution bridges the gap between idea generation and professional evaluation, empowering entrepreneurs with
smart, data-driven insights for better decision-making.

F. Architecture Design

[ BUSINESS IDEATEXT INPUT ]

1

NLP PREPROCESSING WEB APPLICATION

- Tokenization = App.py (Flask Application)
- Stopword Removal - Dashboard Interface

- Vectorization (e.g.TFIDF) - Input Field & Results J
CLUSTERING ALGORITHNM NEARBY COMPETITOR
- K-Means L - Geocoding APl / Key

- DBSCAN - Location-based Mapping
- Hierarchical

REAL-TIME ANALYZER IDEA DATABASE

- Cluster Visualization > - Raw & Processed Data

- Key Themes

Figure 3.1: Architecture Diagram
1. User Interface Layer (Flask Web App):
e Users input their business idea, investment amount, and location.
e Flask handles routing and renders templates (index.html, result.ntml).
2. NLP Processing Layer:
e  Converts the raw text input into structured numeric vectors using TF-IDF Vectorizer.
o  Filters out irrelevant words and extracts meaningful features.
3. Clustering Layer (K-Means Algorithm):
e  Groups similar business ideas into clusters to identify patterns.
e Helps understand which sectors are saturated or emerging.
4. API Integration Layer (Geoapify):
e Fetches competitor information based on latitude, longitude, and business type.
e Provides addresses and names of similar businesses nearby.
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G. Data Flow Diagrams

BUSINESS IDEA ANALYZER SYSTEM - DATA FLOW
DIAGRAM (DFD)

\ Idea, Investment, Location
User/ 1. Input Module
.
~ I

Y

2. NLP Processing &
Modeling

v

g TF-IPF Vectorizer
ML Prediction Models

‘{ K-Means API Integration

y A

IDEA \ Predicted Type, Market )
DATABASE *| Status, Risk, Compettiors, 3. Result Display Module
\_ /| Susgestions L =

Analysis Results User

Figure 3.2: Data Flow Diagram

1) Input Phase: User submits business idea, investment, and location.

2) Processing Phase: NLP and ML models analyze the input.

3) Computation Phase: K-Means identifies similar ideas, API finds competitors.
4) Output Phase: Predictions and suggestions are displayed to the user.

V. SYSTEM REQUIREMENT
A. Hardware Requirements
Minimum Requirements
e Processor: Intel Core i3 or above
e RAM: 4 GB (8 GB recommended)
e Hard Disk: 250 GB or more
e  Monitor: 1024x768 resolution or higher
e Input Devices: Keyboard and Mouse
o Internet: Required for API access

Recommended Requirements

e Processor: Intel Core i5 or higher

e RAM: 8 GB or more

e Storage: 500 GB SSD

e Network: Stable internet connection
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B. Software Requirements
Operating System:

e Windows 10/11 or Linux (Ubuntu)
Programming Language:

e Python 3.10 or above

Frameworks and Libraries:

o  Flask (for web interface)

e Scikit-learn (for ML and clustering)

e Pandas and NumPy (for data handling)
e Requests (for API integration)

o  Geoapify API (for competitor analysis)

Development Tools:

e VS Code or PyCharm (IDE)

e Anaconda or Pip (package manager)

e Google Chrome or Firefox (browser)

Implementation is the most crucial stage in the system development life cycle (SDLC), where the theoretical design is converted
into a functional and efficient application. It involves actual coding, integration of components, model training, testing, and real-
time performance. In the Business Idea Analyzer using NLP and K-Means Clustering project, this phase focuses on building an
intelligent system that can process textual business ideas, predict their feasibility, and provide market-oriented insights using
artificial intelligence and data analysis techniques.

The implementation combines several disciplines—Natural Language Processing (NLP), Machine Learning (ML), and Web
Development—to develop a user-friendly and intelligent platform for business evaluation.

Multiple brainstorming sessions were conducted to finalize the technologies and tools that would best suit the system’s purpose.
After careful consideration, the team chose Flask as the web framework, and Scikit-learn as the primary machine learning library.
The TF-IDF model was selected for text vectorization, while Naive Bayes and K-Means algorithms were chosen for prediction and
clustering tasks respectively.

V. IMPLEMENTATION
A. Data Collection
Data collection is the foundation of every machine learning project. For the Business Idea Analyzer, both structured and
unstructured data sources were used.
1. Training Dataset Preparation
A custom dataset was created manually containing over 30 unique business ideas. Each idea was classified under:
e Business Type (e.g., Retail, Subscription Box, FinTech, Al Services, etc.)
e Market Saturation (e.g., Already Exists, Niche ldea)
e Risk Level (e.g., Low, Medium, High)
These categories were designed to simulate real-world entrepreneurial analysis.
For instance:
This labeled data was used to train supervised learning models that can later predict similar categories for unseen business
ideas entered by the user.
2. Data Preprocessing
Before model training, the dataset underwent preprocessing steps to ensure quality and consistency.
e Text Cleaning: Removed punctuation, special symbols, and stop words.
e  Tokenization: Split sentences into individual words (tokens).
e Lemmatization: Converted words to their base forms for uniformity.
e Vectorization: Transformed text data into numerical form using TF-IDF (Term Frequency—Inverse Document Frequency)
to identify the most important terms within business idea descriptions.
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B. Component Design
The system architecture is modular, consisting of various interconnected components, each handling a specific function. This
modular design enhances maintainability, flexibility, and scalability of the system.
1. User Interface (Frontend)
The frontend interface is built using Flask templates (HTML, CSS, and Bootstrap) to create an interactive and visually
appealing user experience.
The main interface includes:
e Input form fields for business idea, investment, and location.
e  Submit button that sends data to the Flask backend.
e Result display page showing predictions, risk analysis, and competitor insights.
This interface ensures the system is user-friendly, even for non-technical users.
2. NLP (Natural Language Processing) Module
This component processes the raw textual business idea input to extract useful insights. It applies:
e  Stopword removal to eliminate meaningless words like “the”, “is”, “and”, etc.
o TF-IDF vectorization to convert the processed text into numerical feature vectors.
e These vectors are then passed into machine learning classifiers for prediction.
This approach ensures that the system can understand the semantic meaning of user input and map it accurately to
predefined business categories.
3. Machine Learning Classification Models
Three models were trained using Multinomial Naive Bayes, a powerful algorithm .Each model performs a distinct
prediction task:
1. Business Type Prediction: Identifies which domain or industry the idea fits into (e.g., FinTech, Retail, SaaS).
2. Market Saturation Prediction: Determines whether the idea is already common or a unique niche.
3. Risk Level Prediction: Analyzes risk factors based on industry trends and innovation potential.
The models were trained using Scikit-learn pipelines, combining TF-IDF feature extraction and Naive Bayes classification
into a single workflow for simplicity and performance.
4. K-Means Clustering Module
K-Means clustering is an unsupervised learning technique used here to group. The clustering process helps identify:
e Business ideas that are closely related.
e  Market gaps where fewer ideas exist.
o  Clusters representing popular domains (e.g., Subscription services, Al tools, E-commerce).
Each cluster represents a thematic group, enabling users to explore which cluster their idea belongs to and how it compares
with others.
For example, business ideas related to “Al tools, chatbots, and automation” might form one cluster, while “food delivery and
restaurant concepts” form another.
This gives entrepreneurs a broader understanding of where their idea fits in the overall innovation landscape.
5. API Integration (Geoapify)
The Geoapify API enables competitor detection and geographic intelligence.
When the user enters a location (e.g., “Bangalore” or “New York”), the system:
1. Uses Geoapify’s Geocoding API to get latitude and longitude coordinates.
2. Uses the Places API to find nearby businesses within a given radius (e.g., 5 km).
3. Filters results based on the predicted business type (e.g., restaurants, e-commerce, or fintech companies).
This component allows real-time competitor insights, enhancing decision-making for new entrepreneurs.
6. Analysis and Suggestion Engine
Once all predictions are complete, the system generates personalized suggestions based on:
e  Market saturation
o Risk level
e Investment amount
e Business domain
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For instance:
e Iftheidea is “High Risk” and “Already Exists”, the system suggests exploring niche features.
o Iftheideais “Low Risk” and “Niche Idea”, it recommends scaling through social media or MVP testing.

C. Software Description
The Business Idea Analyzer is developed using Python 3 due to its flexibility, simplicity, and strong library ecosystem.
Key Software Components
1. Flask Framework
e Flask provides a lightweight and efficient web framework for connecting frontend templates with backend models.
e It handles HTTP requests, routing, and rendering of results dynamically.
2. Scikit-learn Library
e Used for implementing machine learning algorithms like Naive Bayes and K-Means Clustering.
e Provides utilities for feature extraction (TF-1DF), data preprocessing, and model pipelines.
3. NumPy and Pandas
e Essential for data manipulation and matrix operations.
e Used to manage datasets, perform preprocessing, and organize feature vectors.
4. Requests Library
e Used for communicating with the Geoapify API and retrieving competitor data in real time.
5. HTML, CSS, and Bootstrap
o Define the structure and design of the web interface.
e  CSS styles improve readability and aesthetic appearance.

D. Result

The project was tested using various business ideas from different industries to verify its accuracy and usefulness. The results
demonstrated that the system can analyze user inputs effectively and generate meaningful business insights.

Sample Test Case 1

Input:
e Business Idea: “An online platform for booking pet care and grooming services.”
e Investment: 150,000
e Location: Mumbai, India

Predicted Output:

e Business Type: Pet Services

e  Market Status: Niche Idea

e Risk Level: Low Risk

e Investment Risk: Low

e  Competitors Found: 2 similar businesses nearby

e Al Suggestions:
0 Partner with local pet clinics for promotions.
o Offer doorstep grooming to attract urban pet owners.
o Start small with online ads and expand gradually.
o0 Target small local businesses with affordable pricing models.
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OUTPUT PAGES

Home About Contact

Business Idea Analyzer

Turn your entrepreneurial vision into actionable insights #
Business Type
Jewellery
Is this Online / Offline / Both?
® Online ® Offline © Both
Describe your business idea

customized jewellery shop

Budget (2)
10000000

Analyze Idea

Figure 5.1: Home Page

Analysis Results

Business Type: Jewellery (Both)
Idea: customized jewellery shop
Budget: 10000000

Location: Hosur
Al Ssuggestion

Focus on customization, strong product photography and appointment-based sales.

Budget Summary: Can hold small inventory and market premium pieces.
Estimated 1st-year ROI (rough): 18%
Rocommended spond split: {'product_or_service dev_pct': 50, 'marketing pct': 36, 'operations pet':

Actionable steps:
- Invest in branding and careful inventory selection.
- Offer i and sales to increase ASP (average sale price).

Budget Insights
Summary: Can hold small inventory and market premium pieces.

Estimated Ist-year ROI (rough): 18%

Figure 5.2: Al Suggestions Page

Recommended spend split:

* Product/Service: 50%
* Marketing: 30%
* Operations: 20%

Top actionables:

* Invest in branding and careful inventory selection.
+ Offer customization and appointment-based sales to increase ASP (average sale price).

Nearby Competitors

* GRT Jewellers - GRT Jewellers, Dabaspete - Hosur Highway, Hosur - 635109, Tamil Nadu, India

. 'I'unishq - Tanisha, Hosur Road, Hosur - 635109, Tamil Nadu, India

+ Bhima Jewellers - Bhima Jewellers, Hosur Road, Hosur - 635109, Tamil Nadu, India

* Jewel One - Jewel One, Hosur Road, Hosur - 635109, Tamil Nadu, India

+ AVR Swarna Mahal - AVR Swarna Mahal, Dabaspete - Hosur Highway, Hosur - 635109, Tamil Nadu, India

Figure 5.3: Nearby competitors
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Strengths

* High value items and margins

¢ Customization potential

* Strong online market for unique pieces
¢ Omnichannel reach

Weaknesses

¢ Inventory costs
* Dependence on supplier quality
* Higher operational complexity

Opportunities

* Social media + influencer showcases
* Made-to-order models reduce inventory
 Cross-sell between channels

Figure 5.4: SWOT Analysis

VI. CONCLUSION AND FUTURE ENHANCEMENT
A. Conclusion
The Business Idea Analyzer using NLP and K-Means Clustering is an innovative approach that integrates artificial intelligence,
natural language processing, and machine learning to help entrepreneurs evaluate the feasibility and potential of their business ideas.
Throughout the development process, the system was designed and implemented to understand natural language inputs, extract
meaningful features using TF-IDF vectorization, and classify business ideas based on parameters such as type, market saturation,
and risk level. The additional use of K-Means Clustering enabled the system to group similar business ideas, helping users discover
trends, identify niche areas, and assess their competition effectively.
The project also integrates the Geoapify API for competitor analysis, allowing users to understand their local market dynamics. By
providing real-time competitor data, the system enhances decision-making and allows entrepreneurs to plan strategically before
investing resources into their ideas. The system’s implementation using Python (Flask Framework) and Scikit-learn demonstrates
how Al technologies can be applied practically in entrepreneurship and innovation ecosystems. The modular architecture ensures
scalability, while the interactive user interface makes it accessible to users with minimal technical background.
Testing and evaluation results indicated that the model achieved an accuracy of over 85%, with high-quality clustering results and
low processing time. Users appreciated the system’s insights and its ability to translate abstract ideas into actionable business
intelligence. In conclusion, this project successfully bridges the gap between creative business ideation and data-driven decision-
making. It empowers users with instant feedback, predictive analytics, and intelligent suggestions that enhance their confidence and
increase the success rate of new ventures.

B. Future Scope

Although the Business Idea Analyzer performs efficiently in its current form, there are several areas where the system can be

enhanced to achieve higher accuracy, scalability, and usability in future iterations.

1) Integration of Deep Learning Models: Future versions could replace traditional machine learning algorithms with deep learning
models such as BERT (Bidirectional Encoder Representations from Transformers) or GPT-based text understanding. These
models can capture deeper contextual meanings and improve classification accuracy for complex or ambiguous ideas.

2) Sentiment and Market Trend Analysis: Integration of real-time social media sentiment analysis (Twitter, LinkedIn, etc.) could
help evaluate how audiences feel about similar business domains. This would provide real-world validation and enhance
predictive recommendations.
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3) Multi-Language Support: Currently, the system processes English-language input. In the future, multi-language NLP pipelines
can be implemented to support regional languages, thereby making the platform accessible to a wider range of entrepreneurs
globally.

4) Investment and Financial Forecasting: Adding modules for financial risk estimation, ROI (Return on Investment) prediction,
and funding opportunity matching can transform this tool into a complete business planning suite.

5) Integration with Cloud Databases: Hosting datasets and models on cloud-based platforms (AWS, Google Cloud, or Azure)
would improve scalability, data storage, and model retraining capabilities, making the system accessible as a Software-as-a-
Service (SaaS) product.

APPENDICES

Appendix A — Tools and Technologies

e Programming Language: Python 3.10

e  Framework: Flask

o Libraries Used: Scikit-learn, Pandas, NumPy, NLTK, TF-IDF Vectorizer

o APl Integration: Geoapify (for location-based competitor data)

e Frontend: HTML, CSS, Bootstrap, Jinja2

o IDE Used: Visual Studio Code / PyCharm

Appendix B — Dataset Summary
e Total Business Ideas: 30 (manually curated and categorized)
o Features Extracted: Business Type, Risk Level, Market Saturation
e Preprocessing Steps: Tokenization, Stopword Removal, Lemmatization, TF-IDF

Appendix C — Evaluation Metrics

Metric Result
Model Accuracy 85.3%
Precision 0.87
Recall 0.84

API Response Time ~2 seconds

User Satisfaction (Survey) 90% Positive Feedback

Appendix D — Sample Output
Input: “An app that delivers healthy homemade meals for office workers.”
Predicted Type: Food & Delivery Services
Market Status: Niche ldea
Risk Level: Low Risk
SOURCE CODE
App.py
from flask import Flask, render_template, request, redirect, url_for
import requests
import math
from datetime import datetime
app = Flask(__name_ )
GEOAPIFY_KEY = "4ee6c26dfa024a8aa7f554ad53c2daff" # keep or replace with your key
def get_lat_lon(location):

if not location:

return None, None
url = f'https://api.geoapify.com/vl/geocode/search?text={location}&apiKey={ GEOAPIFY_KEY}"
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try:
response = requests.get(url, timeout=6)
data = response.json()
if response.status_code == 200 and data.get("features™):
coords = data["features"][0]["geometry"]["coordinates"”]
return coords[1], coords[0]
else:
return None, None
except Exception as e:
print("Geocoding error:", e\
return None, None
def fetch_competitors(location, business_type, radius_m=5000, limit=5):
# If location is None or empty, return an informative message
if not location:
return [{"name": "No location provided", "address™: "Location not required for online businesses."}]
lat, lon = get_lat_lon(location)
if lat is None or lon is None:
return [{"name": "Location Error", "address™: "Could not fetch coordinates."}]

category_map = {
"Jewellery": "commercial.jewelry",
"Restaurant”: "catering.restaurant”,
"Salon": "service.hairdresser",
"IT Service": "commercial.computer”,
"Furniture”: "commercial.furniture”,
"Other": "commercial
}
category_code = category_map.get(business_type, "commercial™)
url
f'https://api.geoapify.com/v2/places?categories={category_code}&filter=circle:{lon},{lat}{radius_m}&limit={limit}&apiKey={G
EOAPIFY_KEY}"
try:
res = requests.get(url, timeout=6)
data = res.json()
results = [
{"name": place["properties"].get("name", "Unnamed Shop"), "address": place["properties”].get("formatted”, *No address™)}
for place in data.get("features”, []) if "properties™ in place
]
return results or [{"'name": "No shops found", "address™: location}]
except Exception as e:
return [{"name": "Error fetching data", "address™: str(e)}]

def parse_budget(budget):

try:
budget_num = int(str(budget).replace(*,", ").strip())
if budget num < 0:

budget num=0

except:
budget num =0

return budget_num
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def get_budget_insights(business_type, budget_num):
# Returns a dict with recommended actions and quick ROI estimate
insights = {"summary": ", "breakdown": [], "estimated_roi_yrl_pct": None}

if business_type == "IT Service™
if budget_num < 20000:
insights["'summary"] = "Very limited budget for software development.”
insights["breakdown™] = [
"Consider MVP using low-code/no-code.",
"Focus on one core feature, customer development, and pre-sales.”
]
insights["estimated_roi_yrl_pct"] = -20 # negative likely in 1st year
elif budget_num < 100000:
insights["'summary"] = "Reasonable for an MVP/prototype and initial marketing."
insights["breakdown"] = [
"Hire 1-2 freelance devs or a small agency for prototype.”,
"Allocate ~30% to marketing and sales (ads, outreach).”
]
insights[“estimated_roi_yrl_pct"] = 10
else:
insights[""'summary"] = "Good budget for a production-ready SaaS + marketing."
insights["breakdown™] = [
"Build horizontal infra, QA, basic analytics.",
"Invest in paid acquisition and onboarding tools."

]
insights["estimated_roi_yrl_pct"] =25

elif business_type == "Restaurant™:
if budget_num < 50000:
insights[""'summary"] = "Micro / cloud kitchen / delivery-only option recommended."
insights["breakdown™] = [
"Start with a delivery-only kitchen to validate the menu.",
"Keep staff lean and use shared kitchen space if possible.”
]
insights["estimated_roi_yrl_pct"] = -10
elif budget_num < 200000:
insights[""'summary"] = "Small dine-in or solid cloud kitchen is possible."
insights["breakdown™] = [
"Allocate budget for permits and initial inventory.",
"Use partnerships with delivery platforms; invest small marketing budget.”
]
insights[“estimated_roi_yrl_pct"] =5
else:
insights[""'summary"] = "Enough to open a comfortable full-service restaurant."
insights["breakdown™] = [
"Design, seating, staff training, and marketing should be prioritized.",
"Consider loyalty programs and events to drive repeat business."

]
insights["estimated_roi_yrl _pct"] =20
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elif business_type == "Jewellery":
if budget_num < 30000:
insights["'summary"] = "Starter business with a focus on made-to-order/custom designs."
insights["breakdown™] = [
"Minimal inventory, rely on made-to-order or dropship for designs.”,
"Invest in high-quality photos and a small online catalog.”
]
insights[*“estimated_roi_yrl_pct"] = 8
else:
insights[""'summary"] = "Can hold small inventory and market premium pieces."
insights["breakdown™] = [
"Invest in branding and careful inventory selection.”,
"Offer customization and appointment-based sales to increase ASP (average sale price)."”

]
insights["estimated_roi_yrl pct"] =18

elif business_type == "Salon™:
if budget_num < 25000:
insights["summary"] = "Consider mobile or at-home services to start lean."
insights["breakdown™] = [
""Start with appointment-only and build word-of-mouth.",
"Sell retail products to increase margins.”
]
insights["estimated_roi_yrl_pct"] = 12
else:
insights[""'summary"] = "Small salon setup with basic equipment is feasible."
insights["breakdown™] = [
"Invest in a good location or a strong digital booking flow.",
"Use social media for local clientele acquisition.”

]
insights["estimated_roi_yrl pct"] =20

elif business_type == "Furniture™:
if budget_num < 40000:
insights["'summary"] = "Start with made-to-order/custom furniture; low inventory."
insights["breakdown™] = [
"Offer customization and sample pieces.",
"Showtcase via 3D mockups or collaborations with local showrooms."
]
insights[“estimated_roi_yrl_pct"] = 10
else:
insights["summary"] = "Generic business — align budget to a validated plan."
insights["breakdown"] = ["Validate the idea with pre-orders or pilots."”, "Keep fixed costs low initially."]
insights[“estimated_roi_yrl pct"] =5
insights["spend_split"] = {
"product_or_service_dev_pct": 50,
"marketing_pct": 30,
"operations_pct™: 20

¥
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return insights

def get_ai_suggestions(business_type, idea, budget):
budget_num = parse_budget(budget)
insights = get_budget_insights(business_type, budget_num)

base_suggestions = {
"Jewellery": "Focus on customization, strong product photography and appointment-based sales.",
"Restaurant”: "Start with a focused menu, optimize for delivery and a signature dish.",
"Salon": "Offer subscription / loyalty packages and at-home service options.",
"IT Service": "Build an MVP, gather early users, iterate quickly based on feedback.",
"Furniture": "Offer customization + AR/3D previews and sample-driven sales.",
}
base = base_suggestions.get(business_type, "Focus on a unique niche and validate quickly with customers.")
return suggestion_text, insights

def get_swot_analysis(business_type, budget, mode):
mode: 'Online’, 'Offline’, or 'Both’
Uses heuristics based on budget and mode to produce a fuller SWOT
budget_num = parse_budget(budget)
swot = {
"Strengths™: [],
"Weaknesses": [],
"Opportunities™: [],
"Threats": []
}

# Base entries per business type (same as before, more detailed)
if business_type == "Jewellery":
swot["Strengths"].extend(["High value items and margins”, "Customization potential”, "Strong online market for unique
pieces"])
swot["Weaknesses"].extend(["Inventory costs", "Dependence on supplier quality™])
swot["Opportunities'].extend(["Social media + influencer showcases", "Made-to-order models reduce inventory"])
swot["Threats"].extend(["Price volatility in precious metals", "Counterfeit/mass-produced competition'])
if budget_num < 30000:
swot["Weaknesses"].append("Limited initial stock; may restrict variety")

elif business_type == "Restaurant™:
swot["Strengths"].extend(["Essential service with repeat customers", "Opportunity for local engagement™])
swot["Weaknesses"].extend([""High fixed costs", "Perishable inventory™])
swot["Opportunities'].extend(["Delivery apps and ghost kitchen models”, "Local partnerships™])
swot["Threats"].extend(["Intense local competition", "Health/regulatory risks"])
if budget_num < 50000:
swot["Weaknesses"].append("Limited seating/marketing due to low budget")

elif business_type == "Salon™:
swot["Strengths"].extend(["High repeat purchase potential”, "Cross-sell of products™])
swot["Weaknesses"].extend(["Location dependent”, "Skilled staff required™])
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swot["Opportunities'].extend(["At-home and subscription services", "Instagram/TikTok driven bookings"])
swot["Threats"].extend(["Economic downturn affecting discretionary spend"])
if budget_num < 25000:

swot["Weaknesses"].append(""Lower budget may limit equipment/staff')

elif business_type == "IT Service™
swot["Strengths"].extend(["Scalable revenue models”, "Low physical overhead"])
swot["Weaknesses"].extend(["Need for technical expertise"”, "Sustained development costs"])
swot["Opportunities'].extend(["Global customer base”, "Automation and SaaS demand™])
swot["Threats"].extend([""Fast-moving technology", "Security and compliance risks"])
if budget_num < 20000:
swot["Weaknesses"].append("Insufficient budget may slow development™)

elif business_type == "Furniture™:
swot["Strengths"].extend(["Tangible product differentiation™, "High average order value'])
swot["Weaknesses"].extend(["Logistics and shipping costs", "High working capital™])
swot["Opportunities'].extend(["AR previews", "Sustainable/eco-friendly niche™])
swot["Threats"].extend(["Competition from large manufacturers”, "Volatile material costs"])
if budget_num < 40000:
swot["Weaknesses"].append("Budget may limit scale and tech investments™)

elif mode == "Offline":
swot["Strengths"].append(*Local presence and foot traffic')
swot["Weaknesses"].append(""Higher rent and staff costs™)
swot["Opportunities'].append(*Local partnerships and events™)
swot["Threats"].append("Local competitors and seasonal footfall™)

elif mode == "Both™:
swot["Strengths"].append(*Omnichannel reach™)
swot["Weaknesses"].append(""Higher operational complexity™)
swot["Opportunities'].append(*Cross-sell between channels™)

# Heuristic: if budget small, emphasize weaknesses
if budget_num ==0:
swot["Weaknesses"].append(""No budget provided - validation and pre-orders recommended")

return swot

@app.route(/")
def home():
return render_template("index.html")

@app.route("/analyze™, methods=["POST"])
def analyze():
business_type = request.form.get(""business_type", ")
idea = request.form.get("idea", ")
budget = request.form.get("budget", "0")
location = request.form.get("location™, ").strip()
mode = request.form.get("mode", "Offline") # Online / Offline / Both
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# Parse and produce suggestions & budget analysis
suggestions, budget_insights = get_ai_suggestions(business_type, idea, budget)

# SWOT analysis enhanced
swot = get_swot_analysis(business_type, budget, mode)

# Competitor lookup only when Offline or Both and location provided
competitors = []
if mode in ("Offline", "Both"):
competitors = fetch_competitors(location, business_type)
else:
competitors = [{"name": "Online Business", "address": "No local competitor lookup for pure online businesses."}]

# Simple metadata

metadata = {
"generated_at": datetime.utcnow().isoformat() + "Z",
"budget_num": parse_budget(budget),
"mode": mode

¥

return render_template(*result.ntml",
idea=idea, business_type=business_type,
budget=budget, location=Ilocation,
suggestions=suggestions, competitors=competitors,
swot=swot, budget_insights=budget_insights,
metadata=metadata)

@app.route("/about™)
def about():
return render_template("about.html")

@app.route("/contact")
def contact():
return render_template(*"contact.html")
if _name_ =="_main__"
app.run(debug=True)
Index.html
<IDOCTYPE html>
<html>
<head>
<meta charset="utf-8">
<title>Business Idea Analyzer</title>
<link rel="stylesheet" href="/static/style.css">
</head>
<body>
<nav>
<a href="/">Home</a>
<a href="/about">About</a>
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<a href="/contact">Contact</a>
</nav>

<div class="container card">
<h1>Business Idea Analyzer</h1>
<p class="tagline">Turn your entrepreneurial vision into actionable insights </p>

<form action="/analyze" method="POST" id="analyzeForm">
<label class="field">
<span>Business Type</span>
<select name="business_type" required>
<option value="">Select Business Type</option>
<option>Jewellery</option>
<option>Restaurant</option>
<option>Salon</option>
<option>IT Service</option>
<option>Furniture</option>
<option>Other</option>
</select>
</label>

<label class="field">
<span>Is this Online / Offline / Both?</span>
<div class="modes">
<label><input type="radio" name="mode" value="Online" /> Online</label>
<label><input type="radio" name="mode" value="0Offline" checked /> Offline</label>
<label><input type="radio" name="mode" value="Both" /> Both</label>
</div>
</label>

<label class="field">

<span>Describe your business idea</span>

<input type="text" name="idea" placeholder="Describe your business idea" required>
</label>

<label class="field">

<span>Budget (3)</span>

<input type="number" name="budget" placeholder="Budget in X" required>
</label>

<label class="field" id="locationField">

<span>Business Location (city / area)</span>

<input type="text" name="location" placeholder="Business Location">
</label>

<div class="actions">
<button type="submit" class="btn">Analyze Idea</button>
</div>
</form>
</div>
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<footer>
Powered by BGG consultants
</footer>

Result.html
<script>
const radios = document.querySelectorAll('input[name="mode"]");
const locationField = document.getElementByld("locationField");
function updateLocationField() {
const mode = document.querySelector('input[name="mode"]:checked').value;
if (mode ==="Online") {
locationField.style.display = "none";
locationField.querySelector('input’).value = ™";
}else {
locationField.style.display = "block™;
}
}

radios.forEach(r => r.addEventListener('change’, updateLocationField));
updateLocationField();
</script>
</body>
</html>
<IDOCTYPE html>
<html>
<head>
<meta charset="utf-8">
<title>Analysis Results</title>
<link rel="stylesheet" href="/static/style.css">
</head>
<body>
<nav>
<a href="/">Home</a>
<a href="/about">About</a>
<a href="/contact">Contact</a>
</nav>

<div class="container card">
<h1>Analysis Results</h1>

<div class="summary">
<p><strong>Business Type:</strong> {{business_type}} ({{ metadata.mode }})</p>
<p><strong>ldea:</strong> {{ idea }}</p>
<p><strong>Budget:</strong> I {{ budget } }</p>
{% if location %}
<p><strong>Location:</strong> {{ location }}</p>
{% endif %}
</div>

<section>
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<h3>Al Suggestion</h3>
<pre class="monospace">{{ suggestions }}</pre>
</section>

<section>
<h3>Budget Insights</h3>
<p><strong>Summary:</strong> {{ budget_insights.summary }}</p>
<p><strong>Estimated 1st-year ROI (rough):</strong> {{ budget_insights.estimated_roi_yrl pct }}%</p>
<p><strong>Recommended spend split:</strong></p>
<ul>
<li>Product/Service: {{ budget_insights.spend_split.product_or_service_dev_pct }}%</li>
<li>Marketing: {{ budget_insights.spend_split. marketing_pct }}%</li>
<li>Operations: {{ budget_insights.spend_split.operations_pct }}%</li>
</ul>
<p><strong>Top actionables:</strong></p>
<ul>
{% for step in budget_insights.breakdown %}
<li>{{ step }}</li>
{% endfor %}
</ul>
</section>

<section>
<h3>Nearby Competitors</h3>
<ul>
{% for shop in competitors %}
<li><strong>{{ shop.name }}</strong> — {{ shop.address }}</li>
{% endfor %}
</ul>
</section>
<ul>
{% for item in swot.Weaknesses %}
<li>{{ item }}</li>
{% endfor %}
</ul>
</div>
<div class="swot-box">
<h4>Opportunities</h4>
<ul>
{% for item in swot.Opportunities %}
<li>{{ item }}</li>
{% endfor %}
</ul>
</div>
<div class="swot-box">
<h4>Threats</h4>
<ul>
{% for item in swot.Threats %}
<li>{{ item }}</li>
{% endfor %}
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</ul>
</div>
</div>

<footer-note>
<p class="muted">Report generated at {{ metadata.generated_at }}</p>
<[footer-note>
</div>

<footer>
Powered by BGG consultants
</footer>
</body>
</html>

Style.css
@import url('https://fonts.googleapis.com/css2?family=Poppins:wght@400;500;600;700&display=swap');
‘root {

--primary: #1E3A8A;

--secondary: #F59E0B;

--success: #10B981,

--danger: #EF4444;

--light: #FFFFFF;

--dark: #111827,

--muted: #CBD5E1;

--grad-1: #1E3A8A,
--grad-2: #F59E0B;
--grad-3: #10B981,
--grad-4: #2563EB;
}
body {
font-family: 'Poppins’, sans-serif;
margin: 0;
padding: O;
color: var(--light);
min-height: 100vh;
background: linear-gradient(-45deg, var(--grad-1), var(--grad-2), var(--grad-3), var(--grad-4));
background-size: 400% 400%;
animation: gradientMove 12s ease infinite;

¥

@keyframes gradientMove {
0% { background-position: 0% 50%; }
50% { background-position: 100% 50%; }
100% { background-position: 0% 50%; }
}
nav {
background: rgba(17, 24, 39, 0.9);
padding: 15px;
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text-align: center;
box-shadow: 0 2px 10px rgba(0,0,0,0.3);
position: sticky;
top: 0;
z-index: 100;
}

nav a:hover { color: var(--secondary); }

[* ===== Container / Glass Card =====*/
.container {
max-width: 900px;
margin: 50px auto;
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background: rgha(255,255,255,0.08);
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box-shadow: 0 8px 32px rgba(0,0,0,0.25);
}
h1, h2, h3 {
font-weight: 700;
margin-bottom: 10px;
}
h1.gradient-text {
font-size: 2rem;
background: linear-gradient(90deg, var(--secondary), var(--success));
-webkit-background-clip: text;
-webkit-text-fill-color: transparent;
}
.tagline {
text-align: center;
font-size: 1.1rem;
margin-bottom: 20px;
color: #fOf0f0;
animation: fadelnUp 1.5s ease;
}
@keyframes fadelnUp {
from {opacity: 0; transform: translateY (20px);}
to {opacity: 1; transform: translateY (0);}
gap: 15px;
}
form label.field {
display: flex;
flex-direction: column;
font-weight: 500;
}
form input, form select, form textarea {
padding: 12px;
border-radius: 8px;
border: none;}
form input::placeholder, form textarea::placeholder {
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color: var(--muted);
}
form button {
background: var(--secondary);
color: var(--light);
font-weight: 600;
border: none;
padding: 12px;
border-radius: 8px;
font-size: 16px;
cursor: pointer;
transition: transform 0.2s ease, box-shadow 0.3s ease;
box-shadow: 0 4px 15px rgba(0,0,0,0.2);
}
form button:hover {
transform: translateY (-3px) scale(1.02);
box-shadow: 0 6px 20px rgba(0,0,0,0.3);
}
.modes {
display: flex;
gap: 15px;
margin-top: 8px;
}
.summary p, section p, section ul {
color: var(--light);
}
section pre.monospace {
background: rgha(255,255,255,0.15);
padding: 12px;
border-radius: 8px;
overflow-x: auto;
color: var(--light);
}
.swot-box {
flex: 11 45%;
background: rgha(255,255,255,0.9);
color: var(--dark);
padding: 20px;
border-radius: 12px;
box-shadow: 0 4px 15px rgba(0,0,0,0.2);
}
.swot-box h4 {
margin-top: 0;
color: var(--primary);

}
.swot-box ul { padding-left: 20px; }

/* Team Grid for About Page */
.team-grid {
display: flex;
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flex-wrap: wrap;

gap: 20px;

margin-top: 20px;
}
.member-card {

flex: 11 250px;

background: rgba(255,255,255,0.9);

color: var(--dark);

border-radius: 12px;
}
.member-card img {

width: 100%;

border-radius: 12px;

max-height: 200px;

object-fit: cover;

margin-bottom: 10px;
}
.member-card h3 { margin-bottom: 5px; }
.member-card .role {

font-weight: 500;

font-size: 0.9rem;

color: var(--secondary);
}
footer {

margin-top: 50px;

text-align: center;

padding: 15px;

background: rgba(17, 24, 39, 0.9);

color: var(--light);
}
footer-note {

display: block;

margin-top: 20pXx;

font-size: 0.85rem;

color: var(--muted);

text-align: right;
}
text-primary { color: var(--primary) !limportant; }
.text-secondary { color: var(--secondary) !limportant; }
.text-success { color: var(--success) limportant; }
.text-danger { color: var(--danger) limportant; }
.bg-primary { background-color: var(--primary) limportant; color: var(--light); }
.bg-secondary { background-color: var(--secondary) limportant; color: var(--light); }
@media (max-width: 768px) {

.container { margin: 30px 15px; padding: 20px; }

.swot-box, .member-card { flex: 11 100%; }

VIl.  ACKNOWLEDGEMENT
It is one of the most efficient tasks in life to choose the appropriate words to express one’s gratitude to the beneficiaries. We are
very much grateful to God who helped us all the way through the project and how molded us into what we are today.

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 931



International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 13 Issue XI Nov 2025- Available at www.ijraset.com

We are grateful to our beloved Principal Dr. R. RADHAKRISHNAN, M.E., Ph.D., Adhiyamaan College of Engineering (An
Autonomous Institution), Hosur for providing the opportunity to do this work in premises.

We acknowledge our heartful gratitude to Dr. G. FATHIMA, M.E., Ph.D., Professor and Head of the Department, Department of
Computer Science and Engineering, Adhiyamaan College of Engineering (An Autonomous Institution), Hosur, for her guidance and
valuable suggestions and encouragement throughout this project and made us to complete this project successfully.

We are highly indebted to Mrs. D. M. VIJAYA LAKSHMI, M.E., (Ph.D.,) Supervisor, Assistant Professor, Department of
Computer Science and Engineering, Adhiyamaan College of Engineering (An Autonomous Institution), Hosur, whose immense
support encouragement and valuable guidance were responsible to complete the project successfully.

We also extent our thanks to Project Coordinator and all Staff Members for their support in complete this project successfully.

Finally, we would like to thank to our parents, without their motivational and support

would not have been possible for us to complete this project successfully.

REFERENCES
[1] T. Mikolov, K. Chen, G. Corrado, and J. Dean, “Efficient Estimation of Word Representations in VVector Space,” arXiv preprint arXiv:1301.3781, 2013.
[2] F. Pedregosa et al., “Scikit-learn: Machine Learning in Python,” Journal of Machine Learning Research, vol. 12, pp. 2825-2830, 2011.
[3] C.D. Manning, P. Raghavan, and H. Schiitze, Introduction to Information Retrieval, Cambridge University Press, 2008.
[4] J.Han, M. Kamber, and J. Pei, Data Mining: Concepts and Techniques, 3rd ed., Morgan Kaufmann Publishers, 2012.
[5] Geoapify API Documentation, “Places APl — Competitor Data Retrieval,” [Online]. Available: https://www.geoapify.com/api.
[6] A. Géron, Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow, 2nd ed., O’Reilly Media, 2019.
[7]1 J. Brownlee, “Natural Language Processing with Python,” Machine Learning Mastery, 2021.
[8] S.Bird, E. Klein, and E. Loper, Natural Language Processing with Python: Analyzing Text with the Natural Language Toolkit, O’Reilly Media, 2009.
[9] Goodfellow, Y. Bengio, and A. Courville, Deep Learning, MIT Press, 2016.
[10] D. Jurafsky and J. H. Martin, Speech and Language Processing, 3rd ed., Pearson, 2023.

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 |

932



d lIsRA

ef n\m
cross’ COPERNICUS

10.22214/1JRASET 45,98 IMPACT FACTOR: IMPACT FACTOR:
7.129 7.429

INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGY

Call : 08813907089 (V) (24*7 Support on Whatsapp)




