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Abstract: An Al-powered Smart Job Portal that uses NLP and machine learning to match candidates with
jobs more accurately than traditional keyword-based systems. It processes resumes using TF-IDF and
keyword extraction, then applies a weighted scoring algorithm (skills and relevance) to rank matches. Built
with React, Flask, and SQLite3, it supports job seekers, recruiters, and admins with secure JWT-based
authentication. It automates resume screening and candidate ranking, reducing manual effort in
recruitment. The system improves hiring accuracy by analyzing both textual and profile-based data.
Overall, it enhances efficiency, reliability, and user experience in modern recruitment.
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1. INTRODUCTION

The rapid growth of the digital economy has transformed how organizations hire and how individuals search
for jobs, with online job portals becoming the primary platform for recruitment. However, traditional
systems rely on basic keyword matching, which often fails to capture the true compatibility between a
candidate’s skills and job requirements, leading to inefficient hiring and poor outcomes. To address this,
Artificial Intelligence (Al) and Machine Learning (ML), along with Natural Language Processing (NLP),
enable systems to analyze large volumes of data, understand resume content, and provide more accurate
and personalized job matching.

This project introduces an Al-powered Smart Job Portal that uses NLP and machine learning to extract
skills, education, and experience from resumes and compare them with job descriptions to generate a match
score. The system supports Job Seekers, Recruiters, and Administrators with features like job
recommendations, candidate ranking, and platform management. Built as a full-stack application using
React, Flask, and SQL.ite3 with JWT authentication, it uses TF-IDF and a weighted algorithm to improve
the efficiency, accuracy, and reliability of modern recruitment processes.

2. LITERATURE SURVEY

The integration of Al in recruitment systems has evolved from basic keyword filtering to intelligent job
matching and recommendation systems. Researchers have highlighted the following trends:

NLP-based Resume Analysis: Techniques like TF-IDF and semantic parsing enable systems to extract
meaningful skills and context from resumes and job descriptions, improving matching accuracy beyond
simple keyword search.

Machine Learning Models: Algorithms such as Support Vector Machines (SVM), Random Forest, and

deep learning models are widely used for candidate ranking and job recommendation based on learned
patterns from historical data.
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Personalized Recommendation Systems: Modern job portals use user behavior and profile data to provide
tailored job suggestions, significantly improving user engagement and placement success rates.

Automated Recruitment Pipelines: Al-driven systems reduce manual screening by automatically
scoring and ranking candidates, minimizing recruiter workload and bias.

Deep Learning-Based Resume Screening:

Recent studies have explored deep learning techniques such as Convolutional Neural Networks
(CNN) and Recurrent Neural Networks (RNN) for resume classification and job matching. These
models automatically learn complex patterns from large datasets, improving the accuracy of
candidate selection and reducing manual effort.

Chatbots for Recruitment Assistance:

Al-powered chatbots are increasingly used in smart job portals to interact with candidates,
answer queries, schedule interviews, and guide users through the application process. This
improves user experience and reduces recruiter workload.

Skill Gap Analysis Systems:

Some research focuses on identifying skill gaps between candidate profiles and job requirements.
These systems suggest courses, certifications, or learning paths to help candidates improve their
employability and align with industry needs.

Predictive Analytics in Hiring:

Predictive models analyze candidate data, past hiring trends, and performance metrics to predict
candidate success. This helps recruiters make better hiring decisions and reduces employee
turnover.

Al-Based Interview Analysis:

Advanced recruitment systems use Al to analyze video interviews using facial expression
recognition, voice tone analysis, and speech processing. These technologies assist recruiters in
evaluating candidate communication skills and confidence.

Cloud-Based Smart Recruitment Platforms:

Modern job portals are increasingly deployed on cloud infrastructure for scalability and
performance. Cloud-based Al recruitment systems allow real-time processing, data storage, and
faster job matching services.

Bias Reduction Using Al:

Researchers highlight that Al systems can reduce human bias in hiring by focusing on skills,
qualifications, and experience rather than demographic factors, leading to fairer recruitment
processes.

3. PROPOSED SYSTEM

The proposed system introduces an Al-powered approach to job matching in online portals. The system
automatically analyses both textual and numerical features of resumes and job postings to calculate accurate
compatibility scores and provide intelligent recommendations. In this system, candidate profile attributes
such as resume text, extracted skills, educational background, and work experience are used as input
features. The textual data from resumes and job descriptions is processed using Natural Language
Processing techniques such as TF-IDF to convert text into numerical feature vectors for comparison. 16 A
weighted scoring algorithm combining skills matching (70%) and keyword relevance (30%) is used to
compute match scores between candidates and job postings. The system learns which features are most
important for determining job compatibility and provides ranked recommendations accordingly. Three
distinct user roles — Job Seeker, Recruiter, and Admin — each have dedicated dashboards with role-
specific features and functionalities.
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Fig 1: Proposed System
» Automatic AI-powered job matching and recommendations.
* Higher accuracy using NLP-based text analysis and skill extraction.
» Faster processing of resume and job description data.
* Ability to analyse both textual and numerical profile features.
» Modern, user-friendly web interface for all user roles.
» Secure JWT-based authentication for all APl endpoints.

4. METHODOLOGY
The methodology describes the step-by-step process used to develop and implement the Smart Job Portal.
1. Data Collection Resume files in PDF, DOCX, and TXT formats are collected through the web
interface. Job posting data including descriptions and requirements are entered by recruiters.
2. Text Extraction Text is extracted from resume files using pypdf for PDF files and python-docx for
DOCX files.
3. NLP Feature Extraction Extracted text is processed using regex pattern matching to identify skills
from a predefined database of 100+ technical and soft skills. TF-IDF is applied to extract top keywords
from resume text.
4. Match Score Calculation Match scores are computed using a weighted algorithm: Skills Match (70%)
+ Keyword Relevance (30%). Scores range from 0 to 100%.
5. API Integration 28 The Al Engine is integrated into Flask APl endpoints that serve recommendations
and match scores to the React frontend.
6. Frontend Development The React frontend consumes all APl endpoints and presents data through
role-specific dashboards with real-time updates.
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5. PROPOSED SYSTEM RESULTS

The system was tested for accuracy, response time, and overall user experience to evaluate the
effectiveness of the Al-powered job matching process.

Response Time: The system generates job recommendations and match scores in under 200ms,
providing near real-time feedback to users.

Accuracy: The weighted scoring algorithm (70% skills, 30% keywords) produced highly relevant
job matches, improving compatibility compared to traditional keyword-based systems.

User Experience: The role-based dashboards and real-time updates enabled smooth interaction
for job seekers and recruiters. Features like instant match score display and job recommendations
increased user engagement.
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Frontend Ul

React + Tailwind

Smooth & responsive

6. CONCLUSION

An Al-powered Smart Job Portal is developed using machine learning and NLP to intelligently
match job seekers with suitable opportunities. The system extracts skills, education, and
experience from resumes and uses a weighted scoring algorithm (skills and keyword relevance) to
compute accurate match scores. It supports job seekers, recruiters, and administrators with features
like job recommendations, candidate ranking, and platform management. Built using React, Flask,
and SQLite3 with JWT authentication, the system improves hiring efficiency, reduces manual
effort, and enhances the accuracy of recruitment processes.
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