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Abstract—The rapid advancement of Artificial
Intelligence has revolutionized recruitment through
intelligent resume-building systems that overcome key
challenges in job applications. This survey reviews four
Al-powered resume builders using NLP, ML, and
transformer-based models such as BERT, RoBERTa,
XLNet, and Google Gemini for automated content
generation, keyword optimization, and ATS
compatibility. These systems typically integrate Python-
based backends (Flask/Django), React.js frontends, and
MongoDB databases, leveraging NLP frameworks like
SpaCy and Hugging Face Transformers for semantic
alignment. Results show ATS pass rates improved by 40—
90%, content readability by 85-93%, and resume
creation time reduced by up to 60%. However,
limitations persist, including small datasets, generic
outputs, lack of domain-specific precision, and limited
multilingual or platform integration. Overall, Al-driven
resume builders mark a shift from static templates to
intelligent, data-driven systems enhancing employability
and job search efficiency while highlighting areas for
further innovation.

Index Terms—Artificial Intelligence, Resume Builder,
Natural Language Processing (NLP), Machine Learning
(ML), Transformer Models, BERT, RoBERTa, XLNet,
Google Gemini, Applicant Tracking System (ATS),
Flask, Django, React.js, MongoDB, Hugging Face,
SpaCy, Automated Content Generation, Keyword
Optimization, Employability.

I. INTRODUCTION

In today’s data-driven employment ecosystem, the
process of job application has evolved beyond
traditional human evaluation into one largely
dominated by automation and artificial

intelligence. Applicant Tracking Systems (ATS) have
become standard in recruitment workflows,
automatically scanning and filtering thousands of
resumes based on keyword relevance, structure, and
semantic accuracy. As a result, the resume is no longer
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merely a personal summary it is a technical document
that must balance aesthetic presentation with
algorithmic compatibility. However, this shift has
made resume writing increasingly difficult for fresh
graduates, early-career professionals, and Generation
Z job seekers, who often lack awareness of ATS
formatting rules, keyword optimization strategies, and
content structuring techniques. Studies indicate that
nearly 60-75% of resumes never reach human
recruiters because they fail to meet these technical
requirements.

Traditional resume builders such as LinkedIn, Canva,
and Zety, while visually appealing, focus primarily on
design templates and static formatting rather than
intelligent, data-driven optimization. They provide
limited feedback on keyword alignment, semantic
relevance, or role-specific tailoring critical elements in
modern recruitment. Consequently, candidates using
such tools may create visually polished yet
algorithmically ineffective resumes. This gap has led
to the emergence of Al-driven resume builders that
apply Natural Language Processing (NLP), Machine
Learning (ML), and deep learning techniques to
generate content dynamically and improve both
readability and ATS compliance.

By integrating advanced transformer-based models
such as BERT, RoBERTa, XLNet, and Google
Gemini, these systems analyze job descriptions in-
depth, identify relevant skills and competencies, and
recommend or even generate optimized resume
content. They can evaluate semantic matching
between candidate profiles and target job roles,
quantify achievements, suggest phrasing
improvements, and deliver continuous feedback all in
real time. Such advancements signify a transition from
traditional, design-focused resume builders to
intelligent, adaptive systems capable of understanding
linguistic nuance and market trends.
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This review examines four Al-powered resume
builders developed by research teams at Indian
universities Amity University, R.M.D. Engineering
College, Parul University, and Chhattisgarh Swami
Vivekanand Technical University. It evaluates their
architecture, = methodologies, algorithms, and
performance metrics, including parsing accuracy, ATS
compatibility, and user satisfaction. By comparing
these implementations, the paper aims to present the
current state of Al in resume-building, highlight
common challenges such as limited training datasets
and domain-specific accuracy issues, and identify
areas for future enhancement.

Ultimately,  this  research  underscores the
transformative potential of Al in democratizing access
to professional career tools. By reducing dependency
on costly consultants, bridging skill gaps, and
empowering job seekers with intelligent support
systems, Al-driven resume builders are reshaping how
candidates present their professional identities. They
not only improve immediate hiring outcomes but also
foster long-term career growth by equipping
individuals with data-informed insights into industry
expectations, thereby aligning talent with opportunity
in an increasingly algorithmic hiring environment.

II. LITERATURE SURVEY

Paper 1: Al-Powered Resume Builder: Enhancing Job
Applications with Artificial Intelligence

Authors: Richa Jha, Girish Paliwal, Bhavnesh Kumar
Jha (Amity University, Greater Noida, India) Jha et al.
present an Al-powered resume builder addressing the
critical challenge that 60-75% of resumes fail
Applicant Tracking System (ATS) screening due to
poor optimization. The input to the system comprises
user-provided personal, educational, and professional
data entered through structured forms with built-in
validation mechanisms. The methodological pipeline
consists of three integrated modules: an Input Module
for data capture, an Al Processing Module employing
Natural Language Processing (NLP) techniques
including Named Entity Recognition (NER) for
extracting structured information (names, degrees,
skills), and an Output Module generating ATS-
compliant PDF resumes using professional templates.
The system implements TF-IDF scoring where TF-
IDF = TF x IDF, with TF representing term frequency
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within documents and IDF calculated as log(Total
documents / Documents containing term), alongside
BERT-based semantic matching using cosine
similarity between resume and job description vectors
to assess contextual relevance. The authors utilized
Python as the core programming language with
Flask/Django for backend development, React.js for
the frontend interface, SpaCy and Hugging Face
Transformers for NLP tasks, SQLite/MySQL for
database management, and FPDF/ReportLab for PDF
generation. Their evaluation employed a dataset of 500
sample resumes from various professional databases
and forums, incorporating industry-specific keyword
databases to enhance relevance. Results demonstrate
85% improvement in content clarity and grammar,
40% higher ATS success rates in simulations, 90%
user satisfaction, and dramatic time efficiency gains
reducing resume creation from 90 minutes (manual) to
35 minutes (Al-assisted) while improving ATS pass
rates from 50% to 90%. However, limitations include
generic Al-generated content due to reliance on pre-
trained models, limited contextual accuracy requiring
manual customization, and suggestions that may
conflict with individual-specific experiences. The
proposed system is a modular NLP-driven resume
optimization platform (Input — Al Processing —
ATS-Compliant Output) designed to integrate with
existing career services infrastructure, with future
enhancements planned for dynamic template
generation,  auto-suggestion  features, recruiter
feedback integration, and multilingual support for
global professionals.

Paper 2: Resume Builder

Authors: Anitha Rajathi S, Rupeash Kumar V, Rupesh
J, Tamil Kumaran S, Charan T (R.M.D. Engineering
College)

Anitha Rajathi et al. propose an all-in-one career
development platform comparable to LinkedIn,
integrating resume building with comprehensive
networking, course recommendations, and job
matching capabilities to address fragmented career
services. The system's scope encompasses machine
learning-optimized resume building, personalized job
alerts, course recommendations based on user
interests, locally available verified job listings,
professional networking features, skill assessment and
job application tracking, personal trainer hiring for
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skill development, and cross-platform resume posting
capabilities. The input architecture manages user
details, vacancy information, and jobseeker profiles
through online systems tracking qualification data,
users, and vacancies with improved resource
management for editing, adding, and updating records.
Their analysis of existing systems reveals critical gaps:
LinkedIn focuses on networking but lacks advanced
resume  optimization, Resume  Genius and
Resume.com offer templates but lack weightage
analysis and personalized recommendations; job
search platforms (Indeed, Glassdoor, Monster) focus
on listings without comprehensive resume-building
tools; and online learning platforms (Coursera, edX,
Linkedln Learning) provide courses but lack
integration with resume building. The proposed
system introduces several innovations: an advanced
resume builder with intuitive interfaces, wide template
selections, and machine learning algorithms providing
real-time feedback; resume weightage analysis
ranking resumes based on industry-specific criteria to
assess competitive positioning; personalized career
guidance recommending courses, certifications, and
skill development opportunities aligned with user
interests and goals; job matching with tailored local
listings based on skills and preferences; professional
networking enabling profile creation and connections
with online communities for mentorship; personal
career trainers offering one-on-one coaching for
interview  preparation and  career  strategy
development; cross-platform resume posting for
expanded visibility; mobile applications for on-the-go
access; and user analytics providing insights into
resume views and application success rates with
improvement suggestions. The proposed system is an
integrated career development ecosystem (Resume
Building + Job Search + Career Guidance +
Professional Networking) designed to streamline paths
to career fulfillment, emphasizing modular
architecture for future scalability and comprehensive
support throughout the job-seeking journey.

Paper 3: Professional Resume Generator

Authors: M Venkateswar Reddy, M Gopi Sai Promod,
P Chaitanya Chakri, Mannava Sai Bhavana (Parul
University, Vadodara, Gujarat)

Reddy et al. introduce a modern resume-building
application specifically designed for recent graduates

1JIRT 186985

and Gen Z job seckers, addressing challenges of
presenting skills effectively while meeting industry
standards, eliminating irrelevant or poorly organized
information, obtaining constructive feedback for
refinement, and ensuring ATS compliance. The input
consists of user-uploaded LinkedIn Profile PDFs and
job descriptions, processed through a sophisticated
seven-step machine learning workflow.
Methodologically, the system employs the pdfplumber
module for data extraction transforming PDF content
into structured formats, followed by data organization
ensuring all relevant sections are accessible; relevance
filtering analyzes both resume and job description to
identify and remove irrelevant sections, compressing
content and reducing page count; BERT-based scoring
calculates alignment scores reflecting how well
resumes match job descriptions; and tailored
recommendations provide personalized advice on
necessary skills and improvements, with final resume
generation incorporating all enhancements for
download. The technology stack comprises HTML,
CSS, JavaScript, and Bootstrap for the frontend with
HTTPS protocol ensuring secure data transmission;
Spring Boot powering core backend functionality with
Spring Security managing authentication and
authorization; and BERT (Bidirectional Encoder
Representations from Transformers) for intelligent
scoring and recommendation generation. Extensive
user testing with 100 recent graduates and job seekers
over four weeks yielded significant results: 88%
overall user satisfaction, 12-15 minutes average
navigation efficiency, 92% active engagement with
scoring and feedback mechanisms, 35% average
increase in resume scores, 3-4 significant
modifications per user implementing feedback, ATS
compatibility improvement from 60% to 87% pass
rate, 80% mobile accessibility interest, and 78% user
retention indicating willingness to reuse the
application. Limitations include machine learning
performance constraints due to training dataset size,
suggestion accuracy dependent on dataset quality,
functionality limited to resume enhancement without
job predictions or broader career advice, and absence
of resume storage capability within the application.
The proposed system is a BERT-powered resume
optimization platform (PDF Upload — Data
Extraction — Relevance Filtering — BERT Scoring
— Recommendations — Resume Generation) with
secure authentication designed to integrate with career
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services infrastructure, with future enhancements
planned for advanced NLP-driven feedback, mobile
application development, comprehensive job search
toolkit integration (cover letter generation, interview
practice), and market insights for trend-based resume
customization.

Paper 4: Al-Powered Resume Builder

Authors: Aman Sehgal, Anant Dapurkar, Love Kumar,
Dr. Megha Mishra (Chhattisgarh Swami Vivekanand
Technical University)

Sehgal et al. present a comprehensive Al-powered
resume builder developed as a final-year
undergraduate engineering project, focusing on
automation, adaptability, and usability for entry-level
job seekers through integration of Natural Language
Processing and Machine Learning. Their literature
review identifies critical gaps in existing tools:
commercial platforms (Zety, Novoresume, Canva) are
template-driven with limited intelligent support; Al
tools (ResumAl, Jobscan) offer keyword optimization
but are subscription-based with limited flexibility; and
academic research explores job matching and resume
scoring but lacks comprehensive end-to-end
generation systems. The system architecture follows a
modular three-layer design comprising: a User
Interface (UI) built with HTMLS5, CSS3, and React.js
providing form-based data entry, real-time content
suggestions, template selection with live preview, and
error prompts with input validation; a Backend
Processing Layer using Node.js with Express handling
API communication, secure MongoDB (NoSQL) data
storage, template management, dynamic resume
generation, and session control; and an AI Module
powered by Google Gemini (Google DeepMind's
multi-model AI) delivering content

generation (role-specific descriptions and summaries),
keyword optimization for ATS compatibility, resume
scoring and recommendations, and job matching using
semantic analysis with BERT, GPT, and other NLP
models. Key features include: AI-Resume Generator
creating professional, job-role-specific content with
contextual  suggestions and  stronger  verb
recommendations; Skill Matcher identifying key
competencies from job descriptions and optimizing for
ATS with role-specific keywords using semantic
search algorithms; Grammar Correction providing
real-time error detection, sentence  structure
enhancement, and language optimization powered by
Google Gemini; and Template Export offering
customizable ATS-friendly templates with high-
quality PDF generation. Performance evaluation
through controlled testing with real-world resumes
and job descriptions achieved: 92.5% resume parsing
accuracy, 93.1% grammar correction accuracy
(Grammarly benchmark), 89.8% ATS keyword match
score, 3.4 seconds average resume generation time,
and 4.6/5 user satisfaction based on internal surveys
with 15 students, validating practical efficiency and
reliability. Limitations include time constraints
preventing third-party user testing, absence of formal
usability studies, and validation limited to internal
development team assessment. The proposed system
is a modular, production-oriented Al resume builder
(UI — Backend Processing — Al Module — Resume
Generator — PDF Output) with MongoDB persistence
and Google Gemini intelligence, designed for
integration with job portals and recruitment systems,
with planned enhancements including structured user
studies for real-world feedback, continuous
improvement through user feedback incorporation,
multi-language support, advanced resume analytics,
and seamless integration with external career
platforms.

[II. COMPARISON

Paper Advantages

Limitations

Proposed Solution

creation, higher ATS score.

1 Improves clarity, faster resume | Content sometimes generic
due to pre-trained models.

Retrieval-Augmented Generation
for better personalization.

2 Single platform for career
development and suggestions.

Too broad, less focus on
resume quality
enhancement.

Add focused NLP-based
improvement suggestions.

3 Improves ATS compatibility
and job alignment.

Limited by dataset size and
lacks resume storage.

RAG for better generalization.
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4 High accuracy and fast
generation with strong
grammar correction.

Limited testing, mostly PDF
output, no multilingual

support.

Add external evaluation.

IV. CONCLUSION

The reviewed systems collectively demonstrate a shift
from template-based creation toward
intelligent, context-aware optimization driven by NLP
and transformer models. However, existing
approaches still face limitations such as generic
content generation, limited personalization, and
restricted  integration with real-world hiring
workflows. Our proposed system addresses these
challenges  through a  Retrieval-Augmented
Generation (RAG) framework that grounds resume
content in a curated professional knowledge base,

resume

ensuring highly personalized and ATS-compliant
output.

The system supports two input modes:

Manual Form Input, where the user provides essential
details to automatically generate a new resume, and
Existing Resume Upload, where a PDF is extracted,
improved, and optimized for clarity, keyword strength,
and role alignment. Beyond resume generation, the
system extends into actionable job application support.
The Cold Email Generator creates personalized
outreach emails based on the job description and the
candidate’s optimized resume, enabling targeted
communication with recruiters. Additionally, the
system integrates with a career platform, allowing
users to browse available job roles and directly apply
by sending their resume and cold email message to the
specific HR or hiring manager associated with the job
posting. The final output is automatically formatted
into a professional .docx resume via Google Apps
Script, while Firebase ensures secure authentication
and persistent user data storage. Overall, the proposed
solution forms an end-to-end, scalable, and practical
system that not only improves resume quality but also
bridges the gap between resume creation and real job
application, effectively enhancing
opportunities and reducing manual effort for users.

employment
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