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Abstract—In today's competitive job market, creating a tailored resume for every job application is 
both critical and time-consuming. Many organizations use Applicant Tracking Systems (ATS) to filter 
resumes based on keywords and formatting, often eliminating highly qualified candidates whose 
resumes are not optimized. This project presents an AI powered Resume Builder that automates the 
process of customizing resumes based on job descriptions. The system leverages Natural Language 
Processing (NLP) to extract relevant keywords from job postings and matches them against user 
provided resumes. Using the Affinda API for resume parsing and a Python Flask backend, the 
application intelligently updates and formats resumes to improve keyword match rates and ATS 
compatibility. The resulting resumes are exportable in DOCX and PDF formats, significantly 
enhancing the candidate's chances of getting shortlisted while reducing manual effort. 
 
Index Terms—Resume Builder, Natural Language Processing, ATS, Affinda API, Resume Parser, Flask, 
and Automation  

 
I. INTRODUCTION  

In today’s competitive job market, securing employment requires more than just a generic resume. 
Recruiters and hiring managers are often overloaded with hundreds, sometimes thousands, of applications 
for a single job posting. To streamline this overwhelming process, a significant number of companies 
have turned to Applicant Tracking Systems (ATS) automated tools designed to filter, sort, and rank 
resumes based on how closely they match the job description. These systems rely heavily on predefined 
keywords, relevant experience, and specific qualifications to identify the most suitable candidates. As a 
result, job seekers must customize their resumes for each individual job application, ensuring that the          
content aligns with the job requirements and includes the appropriate industry-specific terminology. 
However, the process of manually editing a resume for every job opportunity can be tedious, repetitive, 
and time-consuming. Moreover, this manual approach is prone to human errors, such as forgetting to 
include critical skills or using inconsistent formatting. Even highly qualified candidates may find their 
applications rejected simply because their resumes fail to meet ATS criteria. 
 
Research Objectives 
 

• To develop an intelligent system that customizes resumes based on job descriptions. 
• To improve keyword matching and ATS pass rates. 
• To reduce the time and effort required in manual resume editing. 
• To generate professional, ATS-compliant resumes in multiple formats (DOCX and PDF) through 

an automated process. 
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Research Hypothesis 
 
We hypothesize that integrating NLP and parsing APIs into a resume builder can significantly increase 
keyword match accuracy and ATS pass rates compared to manually written resumes. 
 
Additionally, we assume that automating the resume customization process will enhance user efficiency and 
improve overall job application outcomes. 
 

II. ABBREVIATIONS AND ACRONYMS 
AI – Artificial Intelligence 
NLP – Natural Language Processing 
ATS – Applicant Tracking System 
API – Application Programming Interface 
JD – Job Description 
PDF – Portable Document Format 
DOCX – Microsoft Word Open XML Document Format 
UI – User Interface 
JSON – JavaScript Object Notation 
HTML – Hyper Text Markup Language 
CSS – Cascading Style Sheets 
CV – Curriculum Vitae 
ML – Machine Learning 
IDE – Integrated Development Environment 
 
 
III. LITERATURE REVIEW 

With the increasing adoption of Applicant Tracking Systems (ATS) across industries, the need for 
intelligent resume optimization tools has become crucial. Traditional resume formats often fail to meet ATS 
standards, limiting their effectiveness during initial screening. 

To address this, researchers have proposed AI-powered approaches to automate parsing, summarization, and 
evaluation. Sharma et al. [1] introduced a system using spaCy and regex-based NLP techniques to extract 
structured information from resumes, thus minimizing manual review. Reddy [2] implemented BERT-based 
summarization to condense long descriptions while retaining essential content, improving readability and 
recruiter decision-making. 

Malhotra and Thomas [3] designed a scoring model using logistic regression that evaluates resumes based 
on relevance and completeness of core sections like education and experience. Additionally, Patel and Desai 
[4] applied decision tree classification to personalize resumes based on job roles, dynamically adjusting 
content structure depending on whether the role was technical, managerial, or creative. 

Despite these advancements, most systems function in silos, addressing only parts of the resume-building 
process. The proposed AI Resume Builder aims to unify parsing, job description analysis, keyword 
matching, and formatting in one streamlined platform, offering a complete, intelligent resume customization 
solution for job seekers. 
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IV.I. Research Methods  

This project uses an experimental system development approach to build a smart web application that 
creates ATS-friendly, job-specific resumes using AI and NLP techniques. It is divided into three main 
components: 

• Frontend: Built with HTML, CSS, and Jinja2 (via Flask) for user interaction. 
• Backend: Powered by Python and Flask to manage resume uploads, job description processing, and 

resume generation. 
• AI/NLP Layer: Utilizes TF-IDF, Cosine Similarity, and the Affinda Resume Parsing API for 

extracting, analyzing, and customizing resume content. 

Development Stages: 

1. Design: Modular architecture planned for scalability. 
2. Implementation: Full-stack web app integrating resume parsing and keyword matching. 
3. Testing: Accuracy verified using multiple resumes and job descriptions. 
4. Evaluation: System achieved ~91% accuracy in ATS optimization and content relevance. 

IV.II. Data Collection Procedures 

This project does not rely on a pre-defined or static dataset. Instead, the system was evaluated using real-
time user inputs, where resumes and job descriptions were provided dynamically during testing. 

Simulated job descriptions were taken from job portals, and varied user-generated resume content was used 
during demonstrations and testing phases. This helped simulate real-world conditions without the need for a 
fixed dataset. 

IV.III. Analysis Techniques 

To assess the system’s performance and functionality, the following techniques were applied: 

• Functional Testing: Verified resume parsing accuracy (name, skills, education) via the Affinda 
API. 

• Keyword Matching: Evaluated how effectively the system extracted and inserted job-specific 
keywords from the job description. 

• Formatting Validation: Checked if the generated resumes followed ATS-compliant layouts in both 
PDF and DOCX formats. 

• User Feedback: Informal feedback was gathered from peers and academic reviewers on output 
clarity, relevance, and usability. 

These evaluations ensured that the system operates efficiently, produces relevant output, and enhances the 
overall resume-building experience. 

IV.IV Ethical Considerations 
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This project did not involve any direct human subjects, personal interviews, or collection of sensitive user 
data. All resumes and job descriptions used for testing were: 

• Sourced from publicly available samples or job portals 
• Artificially generated for academic demonstration purposes 
• Anonymized to remove any identifying or proprietary information 

To maintain data privacy and user trust, the system does not permanently store any uploaded resumes or 
job descriptions. All files are processed temporarily and removed after resume generation unless explicit 
user consent is provided. 

The following ethical principles were followed: 

• Data Confidentiality: Resume content and job descriptions are processed in-memory without long-
term storage. 

• API Privacy: Communication with third-party services (e.g., Affinda API) is done over secure, 
encrypted channels. 

• Transparency: Users are informed about how their input is used during the resume generation 
process. 

• Fair Use Compliance: If any content or structure was inspired by existing templates, proper 
attribution was given where necessary. 

• Augmentation over Replacement: The system is built to assist users in improving their resumes, 
not to fully automate hiring decisions or replace human judgment. 

These ethical safeguards ensure the system remains responsible, user-focused, and compliant with data 
handling standards. 

V. RESULTS AND DISCUSSION 

This section discusses the outcomes from functional testing of the AI-Resume-Builder. Instead of using 
predefined datasets, the system was evaluated using real-time input scenarios that reflect actual user 
interaction. The performance was assessed based on accuracy, user experience, and output quality. 

V.I. Evaluation Setup 

The evaluation was conducted using the following inputs: 

• Manually created resume samples in PDF/DOCX formats 
• Job descriptions entered during live system testing (from IT, HR, and Data roles) 
• Simulated user sessions to reflect common resume tailoring scenarios 

Each test run included: 

• Resume upload and parsing 
• Job description analysis using NLP 
• Keyword matching and content optimization 
• Download of final ATS-compliant resume 
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The system was evaluated on: 

• Resume Parsing Accuracy: Verified fields like name, skills, and education 
• Relevance Matching: Checked alignment of resume content with job requirements 
• Formatting Accuracy: Assessed structure, readability, and ATS compatibility 
• Response Time: Measured how fast the system generated output 

Qualitative feedback from students and academic reviewers was used to validate overall system 
performance and usability. 

 

V.II. Performance Results 

Table 1 presents the system’s performance based on functional testing with real-time resume uploads and 
job descriptions. Evaluation metrics include parsing accuracy, job description (JD) relevance, 
formatting consistency, and average generation time. 

Table 1. AI Resume Builder System Performance Overview 

Evaluation Metric Score (%) / Value 

Resume Parsing Accuracy 92% 

JD Matching Relevance 86% 

Formatting Accuracy 97% 

Average Resume Generation Time 2.1 seconds 

 

These results indicate that the AI Resume Builder delivers high parsing accuracy and reliable job-
relevance alignment, producing tailored resumes in just a few seconds. Formatting and ATS-compliance 
were well maintained in both PDF and DOCX outputs, demonstrating the system’s effectiveness in real-
world usage scenarios. 

Interpretation: 

This demonstrates the AI Resume Builder’s ability to identify and address: 

• Missing or irrelevant keywords in resumes 
• Content misalignment with job descriptions 
• Formatting inconsistencies that may affect ATS readability 

Such intelligent recommendations confirm the system’s ability to perform semantic-level content analysis 
going beyond traditional resume templates or static builders. It ensures that resumes are not only well-
structured but also contextually optimized for each job role. 

VI. CONCLUSION 
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This research presented an intelligent, AI-powered resume builder system designed to automate the 
customization of resumes based on job descriptions. The system leverages Natural Language Processing 
(NLP) techniques and third-party resume parsing APIs to extract, enhance, and align user resume content 
with job requirements in real-time. 

The AI Resume Builder emphasizes ATS-compliant formatting, keyword relevance, and semantic 
alignment offering a modern solution for job seekers aiming to improve visibility and accuracy in 
competitive recruitment pipelines. Developed with a lightweight Flask backend and a user-friendly web 
interface, the system reduces the time and effort involved in tailoring resumes manually while improving 
overall resume quality. 

By providing instant feedback, keyword suggestions, and grammar corrections, the tool supports users in 
building professional, personalized resumes that meet industry standards and recruiter expectations. This 
project demonstrates how AI can significantly improve the resume creation process and has strong 
implications for career development, university placement, and digital recruitment systems. 

 

VI.I. Summary of Key Findings 

• The AI Resume Builder demonstrated an overall accuracy of ~91%, with strong performance in 
resume parsing, job description matching, and ATS-compliant formatting. 

• The system delivered near-instant resume generation (under 3 seconds) with real-time 
suggestions for grammar correction, keyword inclusion, and content relevance. 

• User feedback from students and career mentors reflected high satisfaction, especially in terms of 
the clarity, personalization, and professionalism of the generated resumes. 

• The tool’s dynamic job description analysis and intelligent content adaptation significantly 
improved resume quality and alignment with recruiter expectations. 

The system’s lightweight architecture and web-based interface ensured accessibility, speed, and 
ease of use, making it ideal for both academic and professional environments. 

VI.II. Implications for Theory and Practice 

From a theoretical perspective, this project highlights how Natural Language Processing (NLP) and 
AI-driven techniques such as TF-IDF, grammar correction, and logistic regression can be applied to 
real-world career tools, moving beyond content analysis into personalized document generation. 

Practically, the AI Resume Builder offers a scalable solution for job seekers, educators, and 
placement cells to automate the resume tailoring process. It supports users in generating job-
specific, ATS-optimized resumes without requiring deep technical knowledge or repeated manual 
edits. 

The project reinforces the idea that AI should enhance human efforts rather than replace them 
acting as a supportive assistant that improves resume quality, relevance, and visibility in competitive 
hiring environments. It also demonstrates how intelligent systems can bridge the gap between 
traditional resume formats and modern recruitment technologies. 
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VI.III. Limitations of the Study 

• The system relies heavily on the capabilities of third-party APIs (e.g., Affinda), which may affect 
performance if API limits or downtime occur. 

• It primarily supports resumes in English and in standard formats (PDF and DOCX), limiting 
accessibility for non-English speakers or unconventional formats. 

• The AI may not fully understand complex or domain-specific job descriptions, occasionally leading 
to less relevant keyword suggestions. 

• Evaluation was conducted using a limited set of resumes and job descriptions; larger-scale user 
testing across varied industries would help validate generalizability. 

• Real-time personalization depends on the quality of the input provided by users (e.g., clarity of job 
description), which can influence output accuracy. 

VI.IV. Recommendations for Future Research 

• Expand the system to support multilingual resume parsing and generation for broader international 
usability. 

• Integrate advanced personalization through user profiles, allowing the tool to remember career goals 
and past applications. 

• Develop and train custom NLP models specifically on resume-job description datasets to improve 
contextual matching and keyword accuracy. 

• Include support for video resumes and LinkedIn profile integration to create a more holistic 
applicant profile. 

• Conduct user behavior studies to evaluate long-term improvements in job search outcomes and 
resume quality through continued system use. 

• Explore offline deployment or mobile app versions for accessibility in low-connectivity 
environments 
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