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Abstract: CareerMentor Al : Skill-to-Interview Guidance Engine is a computer-aided interview preparer
that combines five modules: Resume Parser, Skill Gap Analyser, Roadmap Generator, Mock Interview
Engine, and Answer Evaluation System. The system is based on Google Gemini Al, spaCy NLP, Sentence
Transformers, and gTTS to provide personalised Feedback, skill-gap analysis, a four-week study roadmap,
and interactive mock interviews. The platform is built with React.js, Node.js, Python Flask, and MongoDB
and provides instant, accurate coaching to any candidate, regardless of location or financial limitations.
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1. INTRODUCTION
1.1 Background
CareerMentor Al : Skill-to-Interview Guidance Engine is an all-encompassing web-based application that
leverages Al technologies, bridging the gap between fixed interview-preparation platforms [10] and
candidates' actual requirements [2]. The platform is built on a microservices architecture with a React.js
frontend, Node.js/Express.js backend, and a Python Flask Al microservice. It provides end-to-end resume
preparation, resume analysis, a personalised study roadmap, Al-enabled mock interviews, real-time
response evaluation, and performance visualisation [4]. CareerMentor Al : Skill-to-Interview Guidance
Engine, which runs on Google Gemini Al, spaCy, Sentence Transformers, and gTTS, offers personalised
coaching of the quality once available exclusively to human coaches at a very high cost [6].
1.2 Problem Statement

e Traditional interview preparation relies on generic materials that lack personalization for specific
roles and skill levels [3].

e Existing methods do not provide real-time, multi-dimensional feedback.

e Candidates lack systematic skill gap analysis and structured learning roadmaps [4].
e Professional coaching is costly and inaccessible to many students.

e Progress tracking and performance evaluation are limited [2].

CareerMentor Al : Skill-to-Interview Guidance Engine addresses all six challenges through a unified,
intelligent, and accessible platform.
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1.3 Objectives
e Resume Parsing NLP and Gemini Al extract technical skills, qualifications, and experience from
PDF/DOCX resumes.

e Skill Gap Analysis Compare candidate skills and role-specific knowledge base, to generate
readiness scores and a list of missing competencies.

e Roadmap Generation Create customised four-week learning plans based on personal strengths and
weaknesses and the desired occupation.[5]

e Mock Interview Engine Provide 10 dynamic role-specific questions in the introductory, technical,
and behavioural categories that use the gTTS voice synthesis.

e Evaluate the answers through semantic similarity, keyword coverage, grammar quality, and logical
coherence with the help of Sentence Transformers.

e Performance Dashboard Visualise history, score trends, and skill matrices with Recharts to monitor
continuous progress.[6]

e Scalable Architecture: scalable React.js, Node.js, Flask, and MongoDB microservices, based on
scalability, maintainability, and ease of deployment.
1.4 Scope and Limitations
CareerMentor Al : Skill-to-Interview Guidance Engine is used by undergraduate students, new graduates,
and early-career professionals who will be having technical interviews in the fields of software engineering,
data science, and technology. The web-based platform supports eight job titles, including Software
Engineer, Data Analyst, ML Engineer, Product Manager, Frontend, Backend, Full Stack Developer, and
DevOps Engineer, and does not need to be installed on the computer. It can be deployed to cloud automation
using AWS, Heroku, or Vercel. The main capabilities are resuming parsing, skill gap analysis, roadmap
generation, mock voice-delivery interview, real-time assessment of answers, and a progress dashboard
visualisation [10].
2. LITERATURE SURVEY
A comprehensive review of previous studies on Al-powered career tools, interview preparation platforms,
and intelligent tutoring systems provides the foundation for the CareerMentor Al : Skill-to-Interview
Guidance Engine.
2.1 Al-Powered Resume Analysis Systems
» Research using BERT embeddings achieved high accuracy in extracting skills from resumes.
* Hybrid NLP systems combining spaCy and transformer models improve resume parsing
performance.
»  Studies show that semantic understanding is more effective than simple keyword matching.
» CareerMentor Al adopts a hybrid NLP approach using spaCy and Gemini Al for better skill
extraction.
2.2 Intelligent Interview Preparation Platforms
« Al-based interview preparation platforms can generate role-specific questions and automated
feedback.
» Research demonstrates that NER and transformer-based models improve resume analysis accuracy.
» Knowledge bases for job skills must be continuously updated to remain relevant.
» CareerMentor Al implements a dynamic JSON-based knowledge base for skill comparison.
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2.3 Personalised Learning Roadmap Generation
» Al-driven systems can generate personalised learning paths for skill development.
» Knowledge graph approaches help structure learning recommendations and study plans.
» Research shows that structured study plans significantly improve interview success rates.
» CareerMentor Al generates a four-week Al-based learning roadmap with daily tasks and milestone
projects.

2.4 Voice-Based Interview Systems
» Text-to-speech technology improves user engagement and information retention in learning systems.
* Voice-based delivery reduces cognitive load compared to text-only systems.
» CareerMentor Al uses gTTS voice synthesis to simulate realistic interview experiences.
2.5 LLM-Based Evaluation Systems
» Large Language Models can evaluate open-ended answers with near human-level scoring accuracy.
» Al-based evaluation systems improve consistency and contextual understanding in response
analysis.
» CareerMentor Al uses Google Gemini Al and Sentence Transformers for automated answer
evaluation.
2.6 Al System Architecture
» Research suggests using microservices architecture for scalable Al systems.
» Separating Al processing into Python microservices improves maintainability and scalability.
» CareerMentor Al implements a dual-server architecture with React frontend, Node.js backend, and
Flask Al service.

3. FUNCTIONAL AND NON-FUNCTIONAL REQUIREMENTS

CareerMentor Al : Skill-to-Interview Guidance Engine platform includes functional and non-functional

requirements that define the system features, performance, and operational behaviour.

3.1 Functional Requirements

User Authentication

»  Users register using name, email, and password.

» Secure login is performed using email and password credentials.

« A JWT token is issued after successful login for secure access.

Resume Upload and Parsing

»  System accepts resumes in PDF and DOCX formats.

» Al extracts skills, education, and work experience from the resume.

» Gemini Al and NLP techniques perform intelligent parsing.

Skill Gap Analysis

» Extracted skills are compared with a role-specific knowledge base.

» The system generates a readiness score (0-100).

» Missing and matched skills are identified for improvement.

Roadmap Generation

»  System generates a personalised four-week study roadmap.

» Includes daily learning topics, resources, and milestone projects.

Mock Interview

» Al generates role-specific interview questions.

» Questions include technical, behavioural, and problem-solving types.

» Questions are delivered using Text-to-Speech technology.

Answer Evaluation

« Candidate answers are evaluated based on semantic relevance, keyword coverage, grammar quality,
and logical coherence.
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» Feedback and improvement suggestions are provided.

Progress Dashboard

» Displays average scores, session history, and performance trends.
» Includes graphs and charts for skill capability tracking.

3.2 Non-Functional Requirements

* Performance: Resume parsing, question generation, and evaluation occur within a few seconds.
* Security: Passwords are encrypted using bcrypt and authentication uses JWT tokens.

« Usability: Interface is responsive and user-friendly across devices.

* Scalability: Microservices architecture supports future system expansion.

4. SYSTEM DESIGN

Software design is the critical engineering phase where client requirements and conceptual ideas are
translated into a structured, organised architecture that developers can implement. CareerMentor's system
design is comprehensively presented in the following sections: existing system analysis, proposed system
design, three-tier architecture, and a complete set of Unified Modeling Language (UML) diagrams.
Three-tier architecture: Presentation, Application, Data.

* React.js frontend for user interface.

* Node.js backend for APl management.

* Python Flask microservice for Al processing.

*MongoDB database for storing user sessions

CareerMentor Al : Skill-to-Interview Guidance Engine

System Architecture
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Figl: System Architecture

5. PROPOSED SYSTEM RESULTS

« CareerMentor Al uses a three-tier microservices architecture: presentation, application, and data layers
for scalability.
* React.js frontend provides an interactive single-page interface with analytics and resume upload.
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* Node.js handles APIs, while Flask manages Al processing using Gemini and NLP.
» MongoDB Atlas stores user data, sessions, and results with Mongoose schema validation.
» The system follows a pipeline: resume parsing, skill analysis, roadmap generation, question generation,

interview, and evaluation.

« Core modules include resume upload, roadmap generation, mock interviews, dashboard, and

authentication.

» Technologies used: React, Node.js, Flask, MongoDB, Gemini Al, spaCy, Sentence Transformers.
» Database includes Student, Resume, RoadMap, InterviewSession, Question, Answer, and Feedback.

Module Input Process Output
Login & User details Validation & Secure user access
Registration authentication
Resume Upload PDF/DOCX NLP parsing & skill Extracted skills,
resume extraction profile data
Skill Gap Extracted skills+  Comparison with Missing skills,
Analysis job role knowledge base readiness score
Roadmap Skill gaps Al-based planning 4-week learning
Generation (Gemini) roadmap
Mock Interview  User profile Al question generation &  Interview questions
TTS
Answer User responses Semantic analysis & Score, feedback,
Evaluation scoring breakdown
Table 1: CareerMentor Al Functional Summary
6. CODING
CareerMentor Al uses a Python Flask microservice (port 5001) to handle Al processing tasks
independently.

The microservice is structured with Blueprint routes, service modules, a JSON knowledge base, and
configuration files.

Performance is optimized using Gemini model caching, lazy loading of Sentence Transformers, and
threaded request handling.

The app.py file initializes the Flask service, enables CORS, and registers all API routes.

Key API endpoints include /parse-resume, /generate-roadmap, /generate-questions, /evaluate-answers,
and /generate-voice.

The job_skills.json file stores role-specific skill requirements for analysis.

Core modules include gemini_client.py, resume_parser.py, skill_gap.py, and nlp_evaluator.py.

The voice_service.py module generates audio using gTTS and returns Base64-encoded output.

Flask routes process requests and return structured JSON responses.

The React frontend manages Ul, routing, and authentication using modular components.

7. TESTING

CareerMentor Al Skill-to-Interview Guidance Engine was tested using multiple testing
methodologies to ensure that the system works correctly, reliably, and efficiently across all modules.
Unit Testing was conducted to verify the functionality of individual components. Key functions such
as grammar scoring, skill gap analysis, and Gemini model selection were tested independently to ensure
accurate results.

Integration Testing ensured that different modules of the system interact properly with each other. The
integration tests were performed using a dedicated testing script that verified all major Flask API
endpoints including resume parsing, roadmap generation, question generation, and answer evaluation.
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»  System Testing evaluated the complete workflow of the application from user registration to the final
interview evaluation. This included resume upload, skill gap detection, roadmap generation, mock
interview sessions, and dashboard performance tracking.

» User Acceptance Testing (UAT) was conducted with final-year engineering students who evaluated
the system based on usability, question quality, clarity of feedback, and voice synthesis performance.
The results confirmed that the system meets the intended functional requirements.

» The test results showed successful execution of all 18 test cases, including authentication, resume
parsing, skill gap analysis, roadmap generation, question generation, answer evaluation, voice
synthesis, and dashboard functionality.

»  Thetesting process confirmed that the CareerMentor Al : Skill-to-Interview Guidance Engine provides
accurate analysis, stable performance, and reliable Al-driven interview preparation support for users.

8. RESULTS

» The Login and Registration module provides a user-friendly interface with secure authentication. Users
register using basic details, and validation ensures correct input before access to the dashboard.

» The Dashboard serves as the central monitoring system, displaying key metrics such as average score,
completed sessions, and readiness level. Visual charts help track performance trends.

» The Resume Upload module supports PDF/DOCX files with drag-and-drop functionality. It performs
text extraction, skill parsing, and gap analysis, generating a readiness score.

» The Roadmap module generates a structured four-week learning plan using Al. It includes daily topics,
resources, and milestones, with progress tracking for user engagement.

»  The Mock Interview module simulates real interviews using Al-generated questions and text-to-speech.
User responses are evaluated based on relevance, completeness, grammar, and coherence.

» The Session Transcript feature stores past interactions, displaying questions, responses, and feedback
to support continuous learning and performance improvement.

9. CONCLUSION

Using a combination of five smart modules into one integrated and unified platform, CareerMentor Al :
Skill-to-Interview Guidance Engine can demonstrate the practical strength of Al in career growth. The
system is trustworthy and accountable since it gives multi-dimensional Feedback which is personalised
with the assistance of Google Gemini Al, Sentence Transformers, and a hybrid fallback architecture.
React.js, Node.js, and Python Flask microservice design provide a scalable solution for production. The
platform supports the educational value due to the extensible structure of the knowledge base (JSON-based)
and the four-week roadmap structure, which is evidence-based. CareerMentor Al will make quality
interview coaching open to every candidate without considering location or cost factor.

10. FUTURE SCOPE

CareerMentor Al : Skill-to-Interview Guidance Engine is designed to be extensible. The following
enhancements are planned for future versions:

e Voice-Based Answer Input

e Live Video Interview with Emotion Detection

e Expanded Knowledge Base and Industry Partnerships
e Adaptive Question Difficulty

e Multi-Language Support

e Company-Specific Interview Preparation
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e Mobile Application
e Peer Leaderboard and Community Features
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