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ABSTRACT :

FutureForge is an Al-powered Skill Optimization and Career Development Platform designed to help students become industry-ready by improving their technical
and professional skills. The platform analyzes student’s academic backgrounds, existing skills, interests and career goals to identify strengths, weaknesses and skill
gaps. Based on this analysis, it recommends personalized learning paths, relevant courses, certifications, and practical projects to help students develop the skills

required for their desired careers and bridge the gap between academic learning and industry expectations.

Another major feature of FutureForge is its Al-powered resume analyzer, which evaluates resumes using ATS-based techniques and provides suggestions for
improving content, structure, keywords and readability. It also compares resumes with job descriptions to identify matching and missing skills and recommend
improvements. The platform includes resume building, portfolio creation, and an interactive dashboard to track learning progress, skill development, and career
readiness. By integrating Al-based analysis, personalized learning recommendations and continuous progress monitoring, FutureForge helps students improve their

employability, build confidence and prepare effectively for future career opportunities.

INTRODUCTION

Skill development and career planning play a crucial role in helping students become industry-ready, ensuring effective identification of skill gaps, resume
improvement and continuous learning. However, students often rely on separate platforms for learning resources, resume preparation and career guidance,
which can lead to inefficient planning and a lack of personalized recommendations.

The FutureForge (Al-Powered Skill Optimization & Career Development Platform) aims to digitize, automate and enhance student skill development
and career preparation by integrating Artificial Intelligence and modern web technologies. The system focuses on:

Student profile management and skill assessment

Al-based skill gap identification and analysis

Resume analysis using ATS-based techniques

Resume and job description matching

Personalized learning paths, courses, certifications and project recommendations
Progress tracking and career readiness analysis
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Al-powered career guidance and resume improvement suggestions
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Objective:

1. To analyze student’s skills, interests, academic backgrounds and career goals using Al

2. To identify skill gaps and recommend personalized learning paths.

3. To implement Al-based resume analysis with ATS scoring and improvement suggestions.

4. To compare resumes with job descriptions and identify matching and missing skills.

5. To recommend relevant courses, certifications and projects based on individual skill gaps.

6.  To provide an interactive dashboard for monitoring skill development and learning progress.

7. To develop a secure, user-friendly and scalable web application using the MERN stack (MongoDB, Express.js, React.js and Node.js).
LITERATURE SURVEY

1) Manual and Traditional Career Guidance Systems
Depend on manual skill assessment and career counselling.
Time-consuming with limited personalized guidance.

Lack continuous progress tracking.

Students may struggle to identify industry-required skills.

Resume evaluation depends heavily on human assessment.

2)  Online Learning and Course Recommendation Systems

Provide courses, tutorials, and certifications.

Students may struggle to select suitable resources.

Limited integration with skill-gap analysis and resume improvement.
Learning paths may not match individual career goals.

Project recommendations may not address specific skill gaps.

3) Existing Resume Analysis Systems

Analyze resumes using keywords, formatting, and ATS techniques.
Identify weaknesses and suggest improvements.

Limited integration with personalized learning paths.

May lack detailed job-description matching.

Resume scores may not fully reflect a candidate's abilities.

4) Emerging Al and Full-Stack Technologies

Al supports skill analysis and personalized recommendations.

MERN enables dynamic and responsive web applications.

NLP helps analyze resume content.

Recommendation systems suggest courses, certifications, and projects.
MongoDB stores student profiles and learning records.

Secure APIs connect the frontend, backend, database and Al services.

METHODOLOGY

1) System Design

e  Frontend: React.js for a dynamic, responsive user interface.

e  Backend: Node.js and Express.js for business logic and REST APIs.

e Database: MongoDB for storing student profiles, skills, resumes, and progress.

e Authentication: JWT for secure login and user access.

e Al Integration: Gemini API or OpenAl API for skill analysis and career recommendations.
e Resume Analysis: Al-based resume scoring, improvement suggestions, and job matching.
e  Visualization: Interactive dashboards and charts for progress tracking.

e Hosting: Cloud deployment with .env configuration for secure settings.

2)  Architecture Overview

[Student / User]

!
[React.js Frontend]

i
[Node.js + Express.js Backend]
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’
[AI Integration]

’
[MongoDB]
’

[Skill Gap Analysis & Resume Job Matching]

!

[Personalized Learning Path]

!
[Progress Tracking & Career Dashboard]

3) Modules

a. Authentication Module

Handles student registration, login, and logout.
Uses JWT-based authentication to protect user accounts and APIs.

Supports secure access to individual profiles and learning data.

b. Student Profile and Career Goals Module

Collects academic details, technical skills, interests, and experience.
Allows students to select career goals and target job roles.

Maintains profile information for personalized skill analysis.

c. Al SKkill Analysis Module

Evaluates the student's current skills against the selected career goal.
Identifies strengths, weaknesses, and missing skills.

Generates a personalized skill-gap analysis.

Recommends relevant skills to improve career readiness.

d. AI Resume Analyzer Module

Allows students to upload their resumes for analysis.
Generates an indicative ATS-style score and improvement suggestions.

Identifies missing keywords, relevant skills, and resume weaknesses.

Compares resumes with job descriptions to highlight matched and missing skills.

e. Personalized Learning Recommendation Module

Recommends suitable courses, certifications, tutorials, and practical projects.
Generates learning paths based on identified skill gaps.
Organizes learning recommendations according to career goals.

Helps students focus on skills relevant to their target roles.

f. Resume Builder and Portfolio Module

Helps students create and update professional resumes.
Organizes academic qualifications, skills, projects, and certifications.
Supports portfolio development to showcase projects and achievements.

Helps students prepare application materials for job opportunities.

g. Progress Tracking and Analytics Module

Displays completed learning activities and developing skills.
Uses charts and dashboards to visualize learning progress.
Tracks skill-gap improvements and resume analysis results over time.

Provides an overview of career preparation and readiness.

h. Al Career Assistant Module

Answers career-related questions and provides learning guidance.
Suggests skills, projects, and preparation strategies for selected job roles.
Provides recommendations based on the student's profile and goals.

Helps students plan their next steps in career development.
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4. Development Flow

1
2.
3.
4

AN

Requirement Gathering — Identify student needs, career preparation challenges, and platform features.

System Design and Architecture Planning — Design the MERN architecture, user interface, API structure, and Al integration.
Database Schema Design — Create MongoDB collections for users, profiles, skills, resumes, learning paths, and progress records.
Backend API Development — Develop RESTful APIs using Node.js and Express.js for authentication, profiles, resume processing and
learning activities.

Frontend Development — Build responsive React.js pages for registration, profiles, resume analysis, recommendations and dashboards.
Al Integration — Integrate Gemini or OpenAl APIs for skill-gap analysis, resume feedback, job matching, and career recommendations.
System Testing and Validation — Test authentication, database operations, Al responses, resume processing, API integration and
application usability.

Cloud Deployment — Deploy the frontend and backend, configure MongoDB connectivity and environment variables and verify the
complete application.

EXISTING SYSTEM

1.

Manual Career Guidance Systems

How It Works:

Students receive guidance from faculty and placement coordinators.
Skills and career interests are assessed manually.
Resume improvements and learning resources are suggested individually.

Drawbacks:

2.

Time-consuming and difficult to scale.

Limited personalized recommendations.
Difficult to identify skill gaps and track progress.
Online Learning Platforms

How It Works:

Provide online courses, tutorials, and certifications.
Students complete learning activities and assessments.
Some platforms track learning progress.

Drawbacks:

3.

Recommendations may be generic.
Limited integration with resume analysis.
Learning paths may not match career goals.
Traditional Resume Analysis Systems

How It Works:

Analyze resume content, formatting and keywords.
Provide ATS-style scores and improvement suggestions.
Compare resumes with job descriptions to identify matching skills and missing keywords.

Drawbacks:

4.

Limited personalized feedback.

Weak integration with skill-gap analysis.
Limited connection to courses and projects.
Conventional Career Development Websites

How It Works:

Provide career information, job descriptions and internship opportunities.
Help students understand industry requirements.

Drawbacks:

5.

Limited individual skill analysis and Students must compare job requirements manually.
Resources are scattered across platforms.
Existing AI-Based Career Platforms

How It Works:

Analyze resumes and skills using Al
Recommend career paths and learning resources.
Provide job matching and progress dashboards.

Drawbacks:

Limited integration of all career services.
Advanced features may require subscriptions.
Al recommendations may need verification.

Skill development and resume progress may not be tracked together.
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PROPOSED SYSTEM

1. Role-Based Authentication
e Provide secure student registration, login, and logout functionality.
e  Implement JWT-based authentication to protect user accounts and personal data.
e  Validate user credentials and manage authenticated sessions securely.
2. Student Profile Management
. Allow students to manage academic details, technical skills, interests, and career goals.
. Maintain structured student profiles for personalized career guidance.
. Store profile information securely in MongoDB.
3. Al-Based Skill Gap Analysis
. Analyze student’s existing skills against their selected career goals.
. Identify strengths, weaknesses and missing industry-relevant skills.
. Provide personalized recommendations to improve skill levels.
4. AI Resume Analysis and Job Matching
e  Analyze uploaded resumes and generate an indicative ATS-style score.
e Identify resume weaknesses and suggest improvements.
e  Compare resumes with job descriptions to identify matching and missing skills
5. Personalized Learning Recommendations
e  Recommend relevant courses, certifications, tutorials, and practical projects.
. Generate personalized learning paths based on identified skill gaps.
e Help students prioritize learning activities according to their career goals.
6. Resume Builder and Portfolio
. Enable students to create and update professional resumes.
. Organize educational qualifications, technical skills, projects and certifications.
. Support portfolio development to showcase achievements and project experience.
7. Progress Monitoring and Analytics
e Track completed learning activities and skill development.
e Display progress through interactive charts and dashboards.
e Monitor improvements in skill gaps, resume quality and career preparation.
8. Secure and Scalable Architecture
. Use the MERN stack (MongoDB, Express.js, React.js, and Node.js) to develop the application.
e  Integrate Gemini API or OpenAl API for Al-powered analysis and recommendations.
e Implement secure API access, environment configuration and cloud deployment.

Advantages

. Minimizes manual effort in career planning and resume preparation.

e Identifies skill gaps and provides personalized learning recommendations.
e Improves resume quality through Al-based feedback and job matching.

e Helps students select relevant courses, certifications, and projects.

e  Enables continuous monitoring of skill development and learning progress.
e  Provides centralized access to career preparation tools and resources.

SYSTEM REQUIREMENTS
1. Hardware Requirements
|Component ||Minimum Specification ||Recommended |
|Processor ||Inte1 Core i3 ||Intel Core i5 or higher |
[RAM [+ B |ls B |
|St0rage ||500 MB (for code + DB access) ||2 GB or more |
|Display ||1366x768 ||1920x1080 |

2. Software Requirements

Category Technology Used

Operating System Windows / Linux / macOS
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Category Technology Used

Frontend React.js, HTMLS, CSS3, JavaScript

Backend Node.js, Express.js Framework

Database MongoDB (NoSQL Database)

Tools / Libraries Mongoose, Axios, React Router , Recharts , Multer

Server Node.js / Express.js Server

IDE / Editor Visual Studio Code

Browser Chrome / Edge / Firefox (latest versions)
PROCESSING
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MODE OF DESCRIPTION
1. Landing Page
2.  Registration page and Login page
3. Dashboard page
4.  Al-Based Skill Analysis Page
5. Al Resume Analyzer Page
6.  Personalized Learning path Recommendation page
7.  Job Matching Page
8.  Resume Builder Page
9.  Project Recommendation page

—
—
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L

Carrier Guidance Page
Progress Page
Settings and ChatBot Pages
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1) Landing Page:

’ﬂ FutureForge

Features  About

FAQ

Forge Your Skills.

Analyze Resume

The Landing Page is the main entry point of the FutureForge platform. It provides a modern, user- friendly interface highlighting Al-powered skill
optimization, resume analysis, and personalized career development. Users can explore platform features, register, log in, and access resume analysis
through the available navigation options.

2) Registration and Login page :

@ FutureForge

Features  About  FAQ

Create an account

% FutureForge

Full Name

Unlock your true potential

Create an account to discover personalized
career paths, Al-driven skill assessments, and
opportunities tailored just for you.

Department
< Al-Powered Resume Analysis

Select Department
~ Personalized Learning Paths

~ Industry Readiness Score

Year of Study
Select Degree Select Year

Create Account >

The Registration and Login Page allows users to create accounts using personal and academic details or securely log in with their credentials. It provides
password confirmation, Remember Me and Forgot Password options, enabling access to FutureForge’s Al-powered career development features.

3) Dashboard page:
T

SriRam

Welco

me back, Sri Ram!
H )

® B

82, 78

@ Al Insight: Your Next Best Action

Add more technical skills to your profile to get a personalized Al

learning path.

Technical Skills Assessment

Soft Skills Breakdown

The Student Dashboard provides a centralized view of student’s career development and learning progress. It displays skill scores, ATS resume scores,

skill gaps and career readiness. It also offers Al-powered insights and quick access to skill analysis, resume tools, job matching, personalized learning
paths, projects, career guidance and progress tracking.
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4)  Skill Analysis Page:

Al Skill Analysis

2 Re-analyze Skills

78% 82% 74%

Skill Domain Distribution Key Str

Frontend Engineering

AP Integration

&\ Areas for Growth

DevOps Pipelines
4s hands. acti

Nee e with C1/CD and containe

The Al Skill Analysis Page evaluates student’s technical and soft skills and displays overall skill scores through interactive charts. It identifies key
strengths and areas for improvement, helping students understand their current abilities and focus on developing skills required for their desired careers.

5) Resume Analyzer Page:

Al Resume Analyzer & ATS Score

Drag & drop your resume here, or click to browse

B

No Resume Analyzed Yet

The Al Resume Analyzer Page allows students to upload their resumes in PDF or DOCX format for ATS-based evaluation. It analyzes resume content,
provides an indicative ATS score and identifies areas for improvement to help students enhance their resumes and improve their job application readiness.

6) Learning Path Recommendation page:

Al Learning Path

& Regenerate Path

‘Overall Completion Roadmap

Month 1: Advanced API Architecture & Node.js

Month 2: Frontend State & TypeScript Integration

Enterprise React with TypeScript
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The Al Learning Path Page provides a personalized roadmap based on students' career goals and skill gaps. It organizes learning activities into monthly
milestones, recommends relevant technologies and practical tasks and displays completion progress to help students develop skills systematically and

achieve their career objectives.

7)  Job Matching Page:

&) FutureForge ) resource SriRam

@ Paste Job Description

The Job Matching Page compares a student's resume and skills with a target job description. It identifies matching and missing skills, provides Al-
powered compatibility insights and helps students understand the improvements needed to meet job requirements.

8) Resume Builder page:

& Download PDF B save

R
Personal Information

Full Name

YOUR NAME

Location

Linkedin GitHub

Portfolio URL

The Resume Builder Page allows students to create professional resumes by entering personal information, education, work experience, projects and
technical skills. It provides multiple resume templates and a live preview to customize the layout. Students can save their resumes and download them in
PDF format for job applications.

9) Project Recommendation page:

Al-Recommended Projects

Al-Powered Skill & Task
Management Platform

High-Throughput API
Gateway & Rate Limiter

Key Features Key Features

Start Project > Start Project >

£ Get New Recommendations

Developer Portfolio
Generator & Theme Switcher

Start Project >
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The Al-Recommended Projects Page suggests practical project ideas based on student’s skill gaps and career goals. It displays project descriptions,
required technologies, estimated completion time, and skills gained. These recommendations help students gain hands-on experience, strengthen their
technical skills and improve their resumes for future career opportunities.

10) Career Guidance page:

Al Career Guidance

© Run Al Analysis

Target Market Preparedness ' 82% ’

Top Recommended Roles

Full Stack Engineer Frontend Developer

Backend Engineer

The Al Career Guidance Page analyzes student’s technical skills, soft skills, and project experience to assess their industry readiness. It recommends
suitable career roles with job-match percentages, identifies missing skills, and provides improvement suggestions to help students prepare for their desired
careers.

11) Progress page:

Progress Dashboard

Resume Score Trend Skill Proficiency Growth

Learning Distribution Recent Activity

The Progress Dashboard tracks student’s skill development and career readiness over time. It displays key metrics such as improved skills, completed
courses, resume scores, and achieved milestones through interactive charts. It helps students monitor their learning progress, evaluate skill improvements
and identify areas that require further development.

11) Settings page and Chatbot page:

Settings

Profile Information
Full Name

Sri Ram

Email Address

How can I help you?

Preferences

Suggest projects for my level

Dark Mode

Email Notifications
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The Settings Page allows students to manage their account information, customize the appearance, enable dark mode and control email notifications. The
Al Chatbot provides interactive career assistance by answering questions related to technical skills, resume improvement, ATS scores and career
development. It also suggests suitable projects and skill improvement strategies, helping students receive personalized guidance and make informed

career decisions.

CONCLUSION

The FutureForge (Al-Powered Skill Optimization and Career Development Platform) provides an efficient, intelligent, and centralized solution for student
career development. Developed using the MERN stack and Al integration, it helps students improve their technical and professional skills through
personalized guidance and automated analysis. The platform effectively supports key functionalities such as skill-gap identification, Al-powered resume
analysis, job matching, personalized learning recommendations, resume building, and career progress tracking.

By integrating Al-based skill assessment and intelligent recommendation tools, FutureForge helps students identify their strengths and weaknesses,
improve their resumes, and select suitable courses, certifications and practical projects. Features such as interactive dashboards, portfolio development,
and learning progress monitoring enhance the overall career preparation experience and support informed decision-making.

Overall, FutureForge reduces the difficulties associated with manual career planning, improves skill development, and provides personalized insights to
help students achieve their career goals. It bridges the gap between academic learning and industry requirements, making it a practical, scalable, and user-
friendly platform for improving employability and preparing students for future career opportunities.
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