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Abstract: This project, titled "Semantic and Generative Al Integration for Personalized Career Guidance,"
focuses on developing an advanced Al-based virtual personal assistant chatbot tailored to deliver accurate,
contextually relevant, and professional career advice. The integration of Llama3 via the Ollama API ensures
robust generative capabilities, enabling seamless, conversational, and context-aware responses while
maintaining conversational history for stateful interactions. The system employs theLM-L6-v2 Sentence
Transformer to encode a pre-characterized dataset of career-related questions into high-dimensional
embeddings. By leveraging cosine similarity, the chatbot efficiently calculates semantic similarity to identify
and match the most contextually relevant question-answer pairs. This approach ensures precise and
personalized guidance for users. Designed with scalability and adaptability in mind, the modular architecture
facilitates the integration of additional datasets and NLP models to enhance system capabilities. The chatbot
incorporates Natural Language Processing (NLP) and Al-driven conversational interfaces to address real-
world challenges, offering personalized career guidance in a user-friendly and accessible manner. The user
interface, implemented using Streamlit, provides an intuitive platform for smooth interactions. To enhance
accessibility, the system supports voice-based queries through Speech Recognition technology and delivers
verbal responses via Google Text-to-Speech (TTS) or pyttsx3, creating a natural and engaging user
experience. This project demonstrates the practical application of semantic similarity matching and generative
Al technologies, blending theLM-L6-v2 Sentence Transformer for semantic analysis with the Llama3 model
for context-aware conversational responses. By integrating these technologies, the system provides users with
actionable, coherent, and highly personalized career guidance through voice-based interactions.

Keywords - Al-based virtual assistant, career guidance chatbot, natural language processing, semantic
matching, conversational Al, MiniLM-L6-v2, Llama3, Ollama API, Streamlit, real-time response, semantic
similarity, chatbot interface, user guidance.

Introduction

The project titled "Semantic and Generative Al Integration for Personalized Career Guidance™ addresses
the growing need for intelligent systems that can offer tailored career advice in an increasingly dynamic
and competitive job market. Career planning often involves navigating vast amounts of information,
including academic opportunities, skill development options, and emerging industry trends. This project
aims to simplify this process by leveraging the power of semantic and generative Al to deliver accurate,
context-aware, and personalized recommendations to users. Key technologies such asLM-L6-v2 Sentence
Transformer and Llama3 via the Ollama API form the backbone of the system. The LM model encodes a
pre-characterized dataset of career-related questions into high-dimensional embeddings, enabling efficient
semantic similarity matching using cosine similarity. This ensures that the most contextually relevant
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responses are retrieved. The Llama3 model enhances the system by generating conversational and coherent
responses, maintaining stateful interactions for an engaging user experience.
To make the system accessible, the user interface is built using Streamlit, with support for voice-based
interactions through Speech Recognition technology. Verbal responses are delivered using Google Text-to-
Speech (TTS) or pyttsx3, ensuring inclusivity and ease of use. The system's modular design allows
scalability, making it adaptable to additional datasets and advanced NLP models. This project exemplifies
the practical application of Natural Language Processing (NLP) and Al-driven conversational interfaces in
solving real-world challenges.
Motivation
In an era of rapid technological advancement and a constantly evolving job market, students and
professionals face significant challenges in identifying suitable career paths, acquiring relevant skills, and
staying updated with industry demands. Traditional career counseling methods often lack personalization,
scalability, and real-time adaptability, leaving individuals underserved in their quest for guidance. This gap
inspired the development of the project titled "Semantic and Generative Al Integration for
Personalized Career Guidance™ .The primary motivation stems from the desire to leverage cutting-edge
Artificial Intelligence (Al) technologies to provide tailored career recommendations and actionable advice.
The integration of semantic Al for understanding user intent and context, combined with generative Al for
creating dynamic and engaging interactions, offers a solution that bridges the gap between static career
resources and personalized counseling. Another driving factor is the increasing demand for intuitive, user-
friendly systems that cater to diverse needs. By incorporating voice-based interactions and natural language
processing capabilities, the project aims to make career guidance accessible to individuals with varying
levels of digital literacy, ensuring inclusivity. Additionally, the scalability and modularity of the proposed
system make it adaptable to future needs, such as integrating updated datasets, advanced models, or
expanding its application beyond career guidance to areas like academic advising or professional
development. This vision of creating a transformative and impactful tool to empower individuals in making
informed decisions forms the core motivation behind the project.
Literature Review
The development of the project titled "Semantic and Generative Al Integration for Personalized Career
Guidance" is grounded
in the extensive exploration of advancements in Natural Language Processing (NLP), Semantic Al, and
Generative Al. This
literature review highlights significant contributions and research that form the foundation of the project.

1. Semantic Al for Contextual Understanding :- Research on semantic Al emphasizes its capability
to analyze and interpret user intent and context effectively. Studies by Mikolov et al. (2013)
introduced Word2Vec, which pioneered word embeddings for capturing semantic relationships.
Further advancements, such as Transformer-based models like BERT (Bidirectional Encoder
Representations from Transformers) by Devlin et al. (2018), enabled deeper contextual
understanding, forming the backbone of modern semantic similarity calculations. The LM-L6-v2
Sentence Transformer, as used in this project, builds on these foundations, offering efficient
embedding generation for semantic similarity tasks.
2. Generative Al for Conversational Systems:-Generative Al models, particularly large language
models like GPT (Generative Pre-trained Transformers), have transformed conversational Al by
enabling context-aware and coherent text generation. The Llama3 model represents a state-of-the-art
development in generative Al, designed to deliver accurate and natural conversational responses.
Studies by Brown et al. (2020) introduced GPT-3, showcasing its ability to generate human-like text
and its applicability in various domains, including career counseling.
3. Semantic Similarity in Question-Answer Systems:-Semantic similarity methods are widely used
for matching user queries with pre-existing knowledge bases. Cosine similarity, as explored in works
by Cer et al. (2018) in Universal Sentence Encoders, has proven effective in measuring similarity
between text embeddings. This concept is crucial for retrieving the most contextually relevant
responses in career-related datasets.
4. Voice-Based Interaction and Accessibility:-Research by Amodei et al. (2016) on speech
recognition systems highlights their significance in improving accessibility and user experience.
Technologies like Google Speech Recognition and open-source libraries such as Pyttsx3 have
furthered the development of natural and inclusive user interfaces.
5. Career Guidance Systems:-Traditional career counseling approaches have been analyzed
extensively in studies such as Sampson et al. (2004), which highlight the limitations of manual
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methods, including their inability to scale or adapt to individual needs. The introduction of Al-driven
systems addresses these challenges by offering scalability, real-time guidance, and personalization.
6. Al-Driven Personal Assistants:-Research on Al-driven personal assistants, such as Alexa, Siri,
and Google Assistant, illustrates the integration of NLP and conversational Al for delivering tailored
user experiences. These systems serve as benchmarks for creating intuitive and efficient
conversational interfaces
7. Modular System Design:-Modular system architectures are emphasized in works by Kruchten et
al. (2000), advocating for scalability and adaptability in software systems. The project adopts a
modular design, allowing for future integration of additional datasets, models, and features.
8. Streamlit for Interactive Interfaces:-Studies on Streamlit demonstrate its effectiveness in
creating interactive, user-friendly interfaces for Al applications. It has been recognized for its
simplicity and ease of deployment, making it suitable for rapid prototyping and end-user applications.
9. Ethical Considerations in Al Systems:-Research by Binns et al. (2018) highlights the importance
of ethical considerations in Al systems, particularly those offering guidance or decision-making
support. This project incorporates these principles by ensuring data privacy, transparency, and
unbiased recommendation
Existing System
In the current landscape, career guidance is predominantly provided through traditional methods, online
platforms, and automated systems. While these approaches have made strides in assisting users, they exhibit
several limitations that hinder their ability to deliver personalized and context-aware recommendations. The
following outlines the characteristics and challenges of existing systems:
1. Traditional Career Counselling
o Description: Career counselling is typically conducted in-person by human advisors who provide
advice based on individual consultations.
o Challenges:
o Limited Scalability: Human counsellors cannot cater to a large number of users
simultaneously.
o Subjectivity: Recommendations may vary significantly between counsellors, leading to
inconsistent guidance.
o Time and Cost: Requires significant time and resources, making it inaccessible to some users.
2. Online Career Portals
o Description: Platforms such as LinkedIn, Glassdoor, and job boards provide career insights, skill
assessments, and job postings.
o Challenges:
o Lack of Personalization: Generic suggestions fail to address the unique preferences and goals
of individual users.
o Limited Interaction: Most portals are static, lacking interactive or conversational features to
address complex queries.
3. Chatbot-Based Career Guidance
o Description: Some platforms have integrated chatbot systems to provide career-related advice and
resources using predefined question-answer pairs.
Challenges: Description: Some platforms have integrated chatbot systems to provide career-related advice
and resources using predefined question-answer pairs.
e Challenges:
o Static Responses: Responses are often rule-based, with limited adaptability to user-specific
contexts.
o Lack of Context Awareness: Bots cannot maintain conversational history or handle nuanced
user inputs effectively.
o Limited Data Utilization: These systems often rely on limited datasets, leading to incomplete
or outdated advice.
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4. Al-Driven Career Guidance Systems
o Description: Advanced systems use Al for skill mapping, job matching, and career recommendations.
o Challenges:
o Limited Integration: Many systems focus either on semantic similarity or generative Al, but
not on a cohesive integration of both technologies.
o Accessibility Issues: Some systems lack voice-based interfaces, reducing accessibility for
users with varying digital literacy.
o Rigid Architectures: Many systems are not modular, making it difficult to update or scale with
new datasets and technologies.
Limitations of Existing Systems
1. Impersonal Recommendations: Current systems often fail to provide user-specific advice that aligns
with individual career goals and preferences.
2. Limited Conversational Abilities: Most systems cannot handle stateful interactions, leading to
fragmented and disjointed conversations.
3. Outdated Approaches: Lack of regular updates to datasets and industry trends reduces the relevance
of guidance.
4. Accessibility Barriers: Many platforms lack intuitive interfaces or voice-based interactions, limiting
usability for a diverse audience.
Proposed System
The proposed system, "Semantic and Generative Al Integration for Personalized Career Guidance," addresses
the limitations of existing career guidance systems by combining advanced semantic and generative Al
technologies with an intuitive user interface. This solution aims to provide personalized, context-aware, and
scalable career recommendations, enhancing accessibility and user experience.
Key Features of the Proposed System
1.Semantic Understanding withLM-L6-v2
o Utilizes theLM-L6-v2 Sentence Transformer to encode a pre-characterized dataset of career-
related questions into high-dimensional embeddings.
o Employs cosine similarity to match user queries with the most contextually relevant question-
answer pairs.
o Ensures accurate interpretation of user inputs by analyzing the intent and context behind
queries.
2. Context-Aware Generative Responses with Llama3
o Integrates Llama3 via the Ollama API to generate dynamic, conversational, and coherent
responses.
o Maintains conversational history for stateful interactions, enabling the system to provide
personalized and consistent guidance throughout a session.
3. Voice-Based Interaction
o Incorporates Speech Recognition technology for voice input, allowing users to interact with
the system naturally and conveniently.
o Provides verbal responses using Google Text-to-Speech (TTS) or pyttsx3, making the
interaction more engaging and accessible.
4. User-Friendly Interface
o Developed using Streamlit, the interface offers a simple, intuitive, and interactive platform for
seamless user interaction.
o Ensures accessibility for users with varying levels of digital literacy.
5. Scalability and Modularity
o Features a modular design that facilitates the integration of additional datasets and advanced
NLP models.
o Allows the system to adapt to evolving industry trends and user requirements.
6. Real-Time Career Recommendations
o Provides actionable advice on career pathways, skill development, certifications, internships,
and job opportunities.
o Aligns recommendations with the user’s academic background, skills, and career aspirations.
7. Natural Language Processing (NLP) Integration
o Combines semantic similarity matching and generative Al to ensure accurate, contextually
relevant, and engaging responses.
o Handles diverse and complex user queries effectively.
8. Ethical and Transparent Guidance
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o Ensures data privacy and unbiased recommendations by adhering to ethical Al principles.
o Builds trust with users through transparent and explainable decision-making processes.
Advantages of the Proposed System
o Personalization: Tailors guidance to individual needs and goals, improving the relevance and quality
of recommendations.
« Interactivity: Provides a conversational experience that feels natural and engaging.
o Accessibility: Supports voice-based interaction and verbal responses, ensuring inclusivity.
o Scalability: Adapts to future requirements by integrating new datasets and models seamlessly.
« Efficiency: Reduces the time and effort needed for users to find relevant career information.
The proposed system overcomes the limitations of traditional and existing career guidance platforms by
integrating state-of-the-art Al technologies and user-centric design principles. It offers a scalable, efficient,
and personalized solution that empowers users to make informed decisions about their careers, bridging the
gap between their current status and future aspirations.
Problem Statement
Navigating the complexities of career planning in today’s dynamic job market poses significant challenges
for students and professionals. Traditional career counselling methods often fail to provide personalized and
scalable solutions, while existing online platforms and Al-driven systems lack the ability to deliver context-
aware, interactive, and adaptive career guidance. These limitations result in generic, impersonal
recommendations, fragmented interactions, and a lack of accessibility for users with diverse needs.
Additionally, current systems struggle with integrating advanced semantic and generative Al capabilities to
analyze user intent, maintain conversational context, and offer actionable advice tailored to individual
aspirations. The absence of efficient voice-based interactions further limits inclusivity and ease of use,
especially for individuals with varying levels of digital literacy. Thus, there is a critical need for an intelligent,
accessible, and user-friendly system that combines semantic understanding and generative Al to provide
personalized, contextually relevant, and professional career guidance, empowering users to make informed
decisions about their futures.
Project Objective
The objective of the project titled "Semantic and Generative Al Integration for Personalized Career Guidance"
is to develop an intelligent and user-friendly system that delivers tailored, context-aware career advice using
advanced Al technologies. The project aims to achieve the following:
1. Personalized Career Guidance: Provide recommendations based on the user's unique profile, including
academic background, skills, and career goals.
2. Semantic Understanding: UtilizeLM-L6-v2 Sentence Transformer to analyze and interpret user
queries, ensuring contextually relevant responses by matching with a pre-characterized dataset.
3. Generative Al Integration: Leverage Llama3 via Ollama API to generate coherent, conversational, and
stateful responses that adapt to the user's needs.
4. Voice-Based Interaction: Enable natural and accessible interactions through voice input using Speech
Recognition technology and voice output using Google TTS or pyttsx3.
5. Interactive User Interface: Develop a seamless and intuitive interface using Streamlit to enhance user
engagement and ease of navigation.
6. Scalability and Adaptability: Ensure the system is modular and capable of integrating additional
datasets and advanced NLP models to adapt to evolving user requirements and industry trends.
7. Accessibility and Inclusivity: Make career guidance accessible to individuals of varying digital literacy
levels, improving inclusivity through intuitive design and voice-based features.
8. Real-Time Recommendations: Offer actionable advice on skill-building, certifications, internships,
and job opportunities based on real-time analysis of user inputs.
9. Ethical Al Practices: Ensure transparency, data privacy, and unbiased recommendations in alignment
with ethical Al principles.
10. Practical Application :-Demonstrate the effective use of Natural Language Processing (NLP) f Al: and
Al-driven conversational systems to address real-world challenges in career counselling.
By meeting these objectives, the project aims to bridge the gap between traditional counseling methods and
modern technological solutions, empowering users with personalized, actionable, and adaptive career
guidance.
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Methodology with Module-Wise Detailed Explanation:-
The project titled "*Semantic and Generative Al Integration for Personalized Career Guidance' employs
a structured methodology divided into distinct modules. Each module is designed to address specific aspects
of the system, ensuring a seamless integration of semantic understanding, generative Al, and user interaction
capabilities.
Module 1: Data Preprocessing and Dataset Creation
. Obijective: Prepare and preprocess the dataset for semantic analysis and generative Al training.
o Steps:
1. Collect a dataset of career-related questions, answers, job descriptions, and skill
recommendations.
2. Clean and preprocess the data by removing inconsistencies, redundant entries, and irrelevant
information.
3. Convert text into structured formats suitable for embeddings and generative models.
4. Label the data with categories such as career paths, skill development, certifications, and
industry trends.
e Tools and Techniques: Python (Pandas, NLTK), dataset annotation tools.
Module 2: Semantic Analysis Using Sentence Transformers
o Objective: Enable efficient semantic similarity calculations for context-aware query matching.
o Steps:
1. Use theLM-L6-v2 Sentence Transformer to encode the dataset into high-dimensional
embeddings.
2. Implement cosine similarity to calculate the semantic similarity between user queries and the
dataset.
3. Match user inputs to the most relevant question-answer pairs.
4. Optimize embeddings for speed and accuracy.
e Tools and Techniques: Hugging Face Transformers, cosine similarity functions.
Module 3: Generative Al for Contextual Responses
o Objective: Generate conversational and contextually relevant responses.
o Steps:
1. Integrate Llama3 via the Ollama API for natural language generation.
2. Utilize conversational history to maintain stateful interactions.
3. Train the model to provide coherent and user-specific responses.
4. Test the model for logical and professional output quality.
e Tools and Techniques: Llama3, API integration frameworks.
Module 4: Voice-Based Interaction
o Objective: Enhance accessibility through voice-based input and output.
o Steps:
1. Implement Speech Recognition for converting user voice queries into text.
2. Integrate Google TTS (Text-to-Speech) or pyttsx3 for verbal responses.
3. Ensure compatibility between text-based processing and voice inputs/outputs.
4. Test voice recognition and response systems for accuracy and naturalness.
e Tools and Techniques: Python (Speech Recognition library), Google TTS, pyttsx3.
Module 5: User Interface Development
e Objective: Create a user-friendly interface for seamless interaction.
o Steps:
1. Design the interface using Stream lit, ensuring intuitive navigation and accessibility.
2. Incorporate input fields for text and voice queries.
3. Display results, including career pathways, skills, and job recommendations Provide feedback
options for users to refine system outputs.
e Tools and Techniques: stream lit, Python, HTML/CSS (if necessary).
Module 6: Modular Architecture for Scalability
Objective: Ensure the system is adaptable and future-proof.
o Steps:
1. Design a modular architecture to integrate new datasets or advanced models easily.
2. Use API-based communication between modules for flexibility.
3. Test system scalability with larger datasets and additional NLP models.
e Tools and Techniques: Modular design principles, Python APIs.
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Module 7: Real-Time Career Recommendation System

Objective: Provide users with actionable and real-time career guidance.
Steps:

1. Analyze user inputs (academic background, skills, career interests).
2. Retrieve and generate recommendations for skill-building, certifications, and jobs.
3. Align suggestions with current market trends and user preferences.

Tools and Techniques: Real-time processing pipelines, data analysis tools.

Module 8: Testing and Validation

Obijective: Ensure the system's reliability, accuracy, and usability.
Steps:

1. Conduct unit testing for each module to validate functionality.

2. Perform end-to-end testing for integration and user experience.

3. Gather feedback from users and refine the system based on testing results.
4. Validate response accuracy against real-world data.

Tools and Techniques: Unit testing frameworks (e.g., PyTest), user testing methods.

Module 9: Deployment and Maintenance

Obijective: Deploy the system for real-world use and ensure its long-term functionality.
Steps:

1. Host the system on a cloud platform for scalability and availability.
2. Monitor system performance and user feedback.
3. Implement regular updates for datasets and NLP models to maintain relevance.

Tools and Techniques: Cloud platforms (AWS, Azure, or Google Cloud), monitoring tools.

System Design: Semantic and Generative Al Integration for Personalized Career Guidance

The system design for this project focuses on creating a modular and scalable architecture that seamlessly
integrates semantic and generative Al capabilities with a user-friendly interface. Below are the details of the
system architecture, components, and design decisions.

System Architecture

*ExcelDatabase

fetches data
Data Handllng Career Guidance Data

q uests data

£]

Model Encoder

]
m—— Streamlit Interface

triggers (sends responselAudio] ~> [Interface] : plays audio ;sendsdata }retums response

0
Speech Recognition

VAR
étums text/\;ses

Speech Recognition API |

W Audio Respunse Ollama Serwce

Diagram Explanation:

Streamlit Interface: The main user interface where interactions begin. It sends user inputs to various
components and receives outputs to display.

Speech Recognition: Manages audio input, using an external Speech Recognition API to convert
speech to text.

Data Handling: Manages interactions with the database, fetching and providing data as required by
other components.

Model Encoder: Encodes questions using a machine learning model and calculates similarities based
on encoded vectors.

Ollama Service: Enhances responses using Al techniques, providing more contextual answers.
Audio Response: Converts text responses into audio, managing playback and file handling.
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o Excel Database: Stores all the career guidance questions and answers, serving as the backend data
repository.
e Speech Recognition API: External service that processes audio and returns the recognized text.
Algorithms Explanation
The project titled "Semantic and Generative Al Integration for Personalized Career Guidance"” relies on a
combination of algorithms to ensure efficient semantic understanding, generative response generation, and
user interaction. Below is an explanation of the key algorithms used in the system:
1. Semantic Similarity Matching Algorithm
Purpose: To identify and retrieve the most contextually relevant responses to user queries.
Project Category Explanation
The project titled *Semantic and Generative Al Integration for Personalized Career Guidance™ falls
into multiple categories due to its interdisciplinary nature, combining elements of Artificial Intelligence (Al),
Natural Language Processing (NLP), and Human-Computer Interaction (HCI). Below is a detailed
explanation of its categorization:
1. Artificial Intelligence (Al)
o Why It Fits:
This project extensively utilizes Al techniques such as semantic understanding and generative response
generation to create an intelligent and adaptive career guidance system.
o Al Components:
o Use of transformer-based models likeLM-L6-v2 and Llama3.
o Application of advanced machine learning techniques for embeddings, similarity calculations,
and text generation.
o Category Justification:
The system exemplifies how Al can simulate human-like understanding and responses to provide meaningful
career recommendations.
2. Natural Language Processing (NLP)
« Why It Fits:
NLP is at the core of this project, enabling the system to interpret user queries, find semantic relevance, and
generate conversational responses.
e NLP Techniques:
o Sentence embedding for semantic matching.
o Conversational context maintenance and response generation using LLMs:.
o Text preprocessing, tokenization, and language understanding for voice and text inputs.
o Category Justification:
The project focuses on understanding, processing, and generating human language, making it a prime example
of NLP applications.
3. Human-Computer Interaction (HCI)
e Why It Fits:
The project emphasizes creating a user-friendly interface and engaging interaction through text and voice.
e HCI Elements:
o Stream lit for an intuitive Ul design.
o Voice-based interactions using Speech Recognition and Google TTS for accessibility.
o Real-time feedback mechanisms for seamless user experiences.
o Category Justification:
The project's focus on improving accessibility and usability aligns with HCI principles.
4. Career Guidance and Educational Technology
e Why It Fits:
The project aims to bridge the gap in traditional career counseling by leveraging Al to provide personalized
and data-driven guidance.
o Educational Aspects:
o Suggesting skills, certifications, and career paths based on individual user profiles.
o Providing actionable insights tailored to market trends.
e Category Justification:
The system serves as an innovative tool for career planning, a key area within educational technology.
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5. Cloud Computing and API Integration
e Why It Fits:
e The project leverages cloud platforms and APIs for scalability, deployment, and integration with
external models like Llama3 via Ollama API.
e Cloud and API Aspects:
o Hosting services on AWS/Google Cloud for real-time operations.
o Using RESTful APIs to connect semantic and generative Al components.
o Category Justification: The reliance on cloud infrastructure and APIs makes it a notable example of
cloud-based Al systems.
6. Machine Learning (ML)
e Why It Fits:
The project applies ML techniques for embedding generation, similarity matching, and response generation.
e ML Techniques:
o Use ofLM-L6-v2 for encoding data into machine-readable formats.
o Employing transformer-based generative models like Llama3.
o Category Justification:
The integration of machine learning models for both semantic and generative tasks places the project in the
ML domain.
7. Accessibility and Assistive Technology
e Why It Fits:
The project ensures inclusivity through voice-based interaction, making it accessible to users with varying
literacy levels or physical challenges.
e Accessibility Features:
o Voice input and output for natural interaction.
o Simple and intuitive interface design.
o Category Justification:
The project aligns with the goals of assistive technology by removing barriers to career guidance for diverse
user groups.
UML Diagrams
1.Use Case Diagram
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Diagram Explanation:
e Actors:
o User: Interacts directly with the chatbot.
o Speech Recognition Service: External service used for converting speech to text.
o Career Guidance Chatbot: Handles processing of user queries and responses.
e Use Cases:
Ask with Voice: The user initiates a voice query.
Recognize Speech: Converts spoken language into text.
Ask a Question: The user types a question into the interface.
Find Most Similar Question and Answer: Searches for the most relevant pre-existing question
and answer.
Generate Ollama Response: Enhances the answer using the Ollama model.
Generate Audio Response: Converts the text response into an audio file.
Play Audio Response: Plays the generated audio file for the user.
Listen to Answer: The user listens to the answer provided by the chatbot.

o O O O

o O O O
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1. Class Diagram
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Diagram Explanation:
o Stream lit App: Main application class that manages the Stream lit interface and session state.

« DataFrame: Handles data operations including loading and processing data from Excel, as well as
storing embeddings and similarity calculations.

« Sentence Transformer: Responsible for encoding text into tensors (embeddings).

e (TTS (Google Text-to-Speech): Converts text to speech and saves it as an audio file.

o TempFile: Manages temporary file operations, crucial for handling audio files.

e SpeechRecognizer: Encapsulates the functionality for recognizing speech from audio input

« OllamaService: Represents the interaction with the Ollama API to generate text responses based on
the chat history.
3.Sequence Diagram
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| generate_ollama_response( chat_history, relevant_question, relevant_answer)

| _retumn enhanced_answer

| generate_audio_response(enhanced_answer)

| _return audio_file_path

| play(audio_file_path)

| Finish playing

| cleanup_temp_file(audio_file_path) |

Uf’—e\lr ‘ Streamlit Interface ‘ Speech Recognizer ‘ | Data Frame ‘ SentenceTransformer‘ ‘ Ollama Service ‘ ‘ gTTsS | Audio Player

Diagram Explanation:

« User: Initiates the process either by clicking "Ask with VVoice" or by entering text manually.
o Streamlit Interface: Manages user interactions and initiates different processes based on user input.
e Speech Recognizer (SR): Handles voice input when the user opts for speech-based queries.
o Sentence Transformer (Model): Encodes the user question into a vector for similarity comparison.

o Data Frame (DF): Retrieves and computes the most similar pre-stored question and answer using
vector similarity.

« Ollama Service: Generates a more contextual and professional response based on the chat history.
e (TTS (TextToSpeech): Converts the generated text response into an audio file.
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Audio Player: Plays the audio file to the user.
cleanup_temp_file: Removes the temporary audio file after playback.

4.Activity Diagram

empara
¥
C)

Diagram Explanation:

Start Application: Initializes the Streamlit application and sets up the user interface.

Display Chat Interface: Shows the main chat interface to the user.

Activate Microphone: If the user opts to use voice input, the microphone is activated.

Record User's Speech: Captures the audio from the user.

Recognize Speech using API: The audio is sent to a speech recognition service to convert it to text.
Convert Speech to Text: Transforms recognized speech into a text format.

Inform User of Failure: If speech recognition fails, the user is notified.

User types a question: Alternatively, the user can type a question directly.

OllamaService: Represents the interaction with the Ollama API to generate text responses based on
the chat history.

Encode User Question using Model: The user's question is encoded into a vector using a machine
learning model.

Retrieve Similar Questions from DataFrame: Searches a dataset for similar questions.

Calculate Similarity Scores: Calculates how closely the user's question matches existing questions in
the database.

Select Most Similar Question and Answer: Identifies the most relevant question and its
corresponding answer.

Generate Response using Ollama: Enhances the answer using the Ollama service for a more
contextual response.

Convert Response to Audio using gTTS: Uses the Google Text-to-Speech service to convert the text
response into audio.

Save Audio File: The audio is saved to a temporary file.
Play Audio Response: Plays the generated audio for the user.
Cleanup Temporary Files: Deletes the temporary audio file after playback.
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5.Component Diagram
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Diagram Explanation:
Purpose: Visualizes the structural organization of components and their dependencies. Components:
1. User Interface:
o Manages user input/output.
2. SemanticMatcher Module:
o Handles semantic similarity matching.
3. GenerativeAl Module:
o Generates responses using Llama3 via the Ollama API.
4. VoiceProcessor Module:
o Processes voice input and output.
5. Dataset:
o Stores career-related questions and answers.
6. APIs:
o Includes the Ollama API (Llama3) and Google TTS.
Explanation:
« Depicts how the system components interact and rely on each other.
« Highlights the integration of third-party services like APIs.
6.Deployment Diagram
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Diagram Explanation:

Purpose: Maps the physical deployment of the system on hardware nodes.Nodes:
1. User Device:
o Runs the User Interface (e.g., Streamlit app).
o Handles voice input/output processing.
2. Cloud Server:
o Hosts the Semantic Matcher and Generative Al modules.
o Manages API calls (e.g., to Ollama for Llama3 and Google TTS).
3. Database Server:
o Stores the dataset and embeddings.
4. API Services:
o Hosted externally (e.g., LIama3 and Google TTS services).
Explanation:
o Demonstrates the distributed nature of the system.
« Highlights the reliance on cloud computing for scalability.

Conclusion: -These UML diagrams provide a comprehensive visual representation of the project's structure,
behaviour, and interactions. They highlight the modularity, workflow, and integration of semantic and
generative Al, ensuring clarity in system design and implementation.

Test Cases:
1. Functional Testing:
o Ensures that all core features of the system (such as query submission, career advice, voice
input/output) work as expected.
Integration Testing:
o Verifies that the System Controller correctly integrates with the Semantic Matcher, Generative
Al, and Voice Processor to provide accurate career guidance.
3. Performance Testing:
o Tests the ability of the system to handle multiple concurrent user requests and maintain fast
response times, especially under heavy load.
4. Usability Testing:
o Validates whether the user interface is intuitive and easy for first-time users to navigate without
assistance.
5. Security Testing:
o Verifies that sensitive user data (queries, responses) is transmitted securely and that proper
encryption protocols are in place.
6. Stress and Load Testing:
o Assesses the system's ability to manage high levels of concurrent users and ensure stability
during peak usage periods.
7. Accessibility Testing:
o Ensures the system is accessible to users with disabilities, particularly those who rely on screen
readers or other assistive technologies.
8. Regression Testing:
Checks that system updates (e.g., new Al models, Ul changes) do not introduce bugs or negatively affect
the functionality.

o
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CONCLUSION

The ""Semantic and Generative Al Integration for Personalized Career Guidance™ project
successfully demonstrates the power of combining advanced Al technologies to provide personalized,
context-aware, and interactive career guidance. By integrating semantic similarity models such as LM-
L6-v2 for understanding user queries and generative models like Llama3 for dynamic, coherent
responses, the system is able to offer real-time, actionable career advice to users. The incorporation of
voice recognition and text-to-speech functionality ensures accessibility, allowing users with different
needs and preferences to interact seamlessly with the system. Moreover, the modular architecture of
the system enables scalability, making it adaptable to future enhancements such as multi-language
support, real-time job market integration, and personalized learning recommendations. With a strong
focus on user experience, the system is designed to be intuitive, easy to navigate, and capable of
providing accurate, relevant, and personalized advice. The use of advanced Natural Language
Processing (NLP) techniques for semantic understanding and generative response generation lays a
solid foundation for future development, including the potential for emotion recognition, virtual reality
career simulations, and integration with job portals and educational platforms. The project also
emphasizes the importance of security, ensuring that user data is protected and handled ethically, and
that recommendations are unbiased and fair. Looking ahead, the system has the potential to evolve
into a comprehensive career development platform, continuously. Adapting to market trends, user
feedback, and emerging technologies. In conclusion, this project not only showcases the practical
applications of Al and NLP for career guidance but also sets the stage for a transformative, accessible,
and scalable solution that can significantly enhance how individuals plan and advance their careers.
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