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ABSTRACT 

 

This paper presents an AI-driven resume analyzer designed to streamline and enhance the job candidate assessment 

process. The system utilizes Natural Language Processing (NLP) techniques and machine learning algorithms to 

process and evaluate resumes efficiently. By extracting key information, calculating an ATS compatibility score, 

identifying grammar errors, and providing improvement suggestions, the analyzer aims to assist both job seekers and 

recruiters optimize the resume screening process. The platform also evaluates resumes against job-specific 

requirements and offers curated resources, to help users develop relevant skills and stay competitive in the job market. 

By automating the resume review process, the project enables job seekers to enhance their profiles, increasing their 

chances of success in today's dynamic hiring environment. Designed with scalability, accuracy, and user-friendliness 

in mind, this application serves as a valuable tool for job seekers, recruiters, and educational institutions. The system 

is implemented using Python, FastAPI for the backend, and Streamlit for a user-friendly interface. 
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1.INTRODUCTION 

Resumes play a critical role in the hiring process, serving as the first impression a candidate makes on a potential 

employer. However, traditional resume screening methods come with significant challenges, particularly as the volume 

of applications continues to rise. Manually reviewing these resumes is time-consuming and often inefficient, leading 

to delays and potential oversight of qualified candidates. AI-driven resume analysis has emerged as a solution to 

address these issues, automating the pre-selection process and significantly improving efficiency. A key aspect of 

modern recruitment is the use of Applicant Tracking Systems (ATS), which filter resumes based on specific criteria. 

Therefore, resumes need to be ATS-compatible to ensure they reach hiring managers. Our resume analyzer offers 

several valuable features to optimize this process, including ATS scoring, keyword matching, grammar checking, and 

suggestions for improvement, helping candidates fine-tune their resumes and enhance their chances of getting noticed. 

AI-driven resume analysis streamlines the hiring process by automating resume screening, saving time, and improving 

accuracy. With features like ATS scoring, keyword matching, grammar checking, and improvement suggestions, the 

tool ensures resumes are optimized for both ATS compatibility and overall quality. This not only helps employers 

identify the best candidates quickly but also assists applicants in presenting their qualifications more effectively, 

boosting their chances of standing out. 
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2.LITERATURE SURVEY 

This study explores the utilization of Machine Learning (ML) and Natural Language Processing (NLP) in automating 

the resume screening process [1]. Traditional methods, often manual and subjective, fail to efficiently manage the 

volume and variety of resumes [1]. The system takes a candidate's resume as input and processes it using machine 

learning algorithms to discover areas for improvement [2]. The system's main goal is to assist job searchers in creating 

resumes that can pass the screening process of job interviews [2]. 

A method has been proposed to eliminate or extract important information from a resume presented in a semi-structured 

text format, and rate it according to the preference and requirements of the client [3]. Software companies worldwide 

are leveraging advances in machine learning and artificial intelligence to automate routine tasks, increasing enterprise 

productivity [4]. One such implementation involves the design and implementation of a resume classifier application 

that employs an ensemble learning-based voting classifier. This classifier categorizes a candidate’s profile into a 

suitable domain based on their interests, work experience, and expertise mentioned in the profile. Furthermore, the 

model employs topic modeling techniques to introduce a new domain if it fails to achieve a threshold confidence level 

for classification [4]. 

To extract useful insights from the candidate's resume, the system employs various approaches such as natural language 

processing, text mining, and sentiment analysis. It examines the candidate's experience, skills, education, and 

achievements to provide feedback on how to improve the resume [2]. By employing NLP techniques like named entity 

recognition and part-of-speech tagging, coupled with ML, the system efficiently identifies key information for 

evaluation and ranking [5]. 

Another study introduced an AI Resume Analyzer that uses Stanford NLP rule extraction for segmenting and analyzing 

resumes. The research demonstrated that the system successfully parses and ranks resumes based on employer 

preferences [3]. However, handling diverse resume formats and ensuring data accuracy remains a challenge [3]. 

A further approach integrates advanced ML models to match resumes with job openings, streamlining the recruitment 

process by identifying the best matches [5]. However, regular retraining is necessary to keep up with changing job 

requirements, and biases in candidate evaluation remain a concern [5]. 

A study investigating a candidate resume analyzer using AI found that using NLP and AI techniques to extract and 

store structured data improves recruitment efficiency by rapidly processing large volumes of resumes [7]. However, 

inaccuracies in automatically recognizing critical information present potential limitations [7]. 

Another implementation of a resume analyzer employs a custom CNN model, Word2Vec vectorization, and cosine 

similarity to predict suitable job roles. The system also offers personalized feedback to enhance resumes, though it 

requires frequent updates to align with market trends [8]. 

A smart resume builder and evaluation system enables candidates to create and download professional resumes, which 

are then analyzed using rule-based NLP techniques to provide scores and improvement suggestions [9]. This method 

facilitates candidate shortlisting, but inconsistencies in evaluating diverse resume structures pose challenges [9]. 

Finally, an NLP-based resume screening model extracts relevant sections and compares the data against predefined 

job criteria to assess candidate suitability [10]. The system reduces manual effort in resume screening while enhancing 

job-candidate matching accuracy. However, it struggles with unstructured resumes and domain-specific jargon, leading 

to potential misclassification or loss of critical information [10]. 

 

 

3.METHODOLOGY 

The AI Resume Analyzer streamlines resume evaluation by integrating document processing, text preprocessing, 

keyword extraction, ATS scoring, grammar checking, and improvement suggestions. It extracts text from PDFs using 

PyMuPDF and from DOCX files with python-docx, then normalizes it by applying lowercasing and punctuation 

removal. TF-IDF identifies key terms, while fuzzy matching compares resume keywords with job descriptions. The 

ATS score is calculated based on keyword relevance and frequency. Grammar errors are detected using 

language_tool_python, and suggestions are generated to improve keyword alignment. The system operates through a 
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FastAPI backend for processing and a Streamlit-based UI for user interaction, providing feedback on ATS scores, 

matched keywords, grammar issues, and optimization recommendations. 

 

3.1 Dataset Description  

Data Type: Resume, job description, and ATS keywords 

Format: PDF, DOCX, TXT, JSON, CSV 

Categories (Labels): 

Name, Contact Information, Work Experience, Skills, Education, Certifications, Projects, Achievement, Job Title, 

Required Skills, Experience Level, Industry, Responsibilities, Predefined keywords for different job roles, synonyms, 

required competencies. 

 

3.2 Data Preprocessing 

1. Document Processing: 

- Extracting Text from PDFs with PyMuPDF (fitz) 

 [cite: main.py] 

 PyMuPDF (fitz) enables efficient text  

    -    Extraction from PDFs by loading the  document, iterating through pages, and retrieving text with 

page.get_text("text"). 

 Extracting Text from DOCX Files with  python-docx 

 [cite: main.py] 

 python-docx allows reading Word  documents by opening the file with  Document(file_path), extracting text 

 from  paragraphs, and handling tables separately. 

2. Text Preprocessing: 

- Lowercasing to ensure uniformity (text.lower()). 

- Punctuation Removal using regex (re.sub(r'[^\w\s]', '', text)). These steps improve text consistency for analysis. 

3. Keyword Extraction and Matching: 

- TF-IDF for Keyword Extraction 

  [cite: main.py] 

  TF-IDF assigns importance scores to  words, filtering common words and  highlighting key terms using  

  TfidfVectorizer. 

- Fuzzy Matching with fuzzywuzzy 

  [cite: main.py] 

  Fuzzy matching compares resume  keywords with job descriptions using  fuzz.ratio and fuzz.partial_ratio, 

  allowing flexible keyword comparison. 

4. ATS Score Calculation: 

- ATS Scoring Algorithm 

  [cite: main.py] 

  The ATS score evaluates resume-job fit by: 

- Assigning a base score. 

- Matching keywords via TF-IDF and fuzzy matching. 

- Computing a weighted final score. This ensures objective resume relevance assessment. 

 

3.3 Proposed Model 

The AI Resume Analyzer follows a structured pipeline to analyze resumes effectively. The system begins with a 

document processing module, which supports PDF and DOCX formats, extracting text using Optical Character 

Recognition (OCR) where necessary. The extracted text undergoes preprocessing and cleaning, where techniques like 

tokenization, stopword removal, and stemming are applied to normalize the content. Keyword extraction and matching 

use Named Entity Recognition (NER) and TF-IDF to identify key skills, experiences, and qualifications relevant to 
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job descriptions. The Applicant Tracking System (ATS) score calculation employs rule-based and machine-learning 

models to assess resume alignment with job postings. Additionally, grammar checking is performed using NLP-based 

tools like GPT-based language models and traditional grammar parsers. Finally, improvement suggestion generation 

leverages AI to provide actionable feedback on structure, formatting, and missing key skills. These components are 

integrated seamlessly to provide a comprehensive resume analysis, helping job seekers refine their resumes to meet 

industry standards. 

 

3.4 Model Workflow 

The document processing pipeline involves extracting text from PDFs using PyMuPDF (fitz) and from DOCX files 

using python-docx. PyMuPDF efficiently retrieves text from PDF pages, while python-docx extracts content from 

Word documents, including paragraphs and tables. Text preprocessing ensures uniformity by normalizing text through 

lowercasing and punctuation removal. Keyword extraction leverages TF-IDF (TfidfVectorizer from scikit-learn) to 

identify important terms, while fuzzy matching with fuzzywuzzy compares resume keywords with job descriptions for 

better alignment. The ATS score calculation algorithm assigns a base score and evaluates keyword matches to generate 

a weighted final score. Grammar checking is performed using language_tool_python to detect and highlight errors. To 

enhance resumes, the system suggests improvements based on missing keywords. The backend API is built with 

FastAPI, while the user interface is developed using Streamlit, providing an interactive experience. Users can upload 

resumes and input job details through the UI, receiving results that include the ATS score, matched keywords, grammar 

errors, and improvement suggestions. The project relies on key Python libraries, including FastAPI, Streamlit, scikit-

learn, fuzzywuzzy, PyMuPDF, python-docx, and language-tool-python. 

4. ARCHITECTURE 

 

 
 

5. RESULTS AND DISCUSSIONS 

The AI Resume Analyzer has been tested to assess the accuracy of keyword extraction and matching, demonstrating 

reliable identification of relevant terms using TF-IDF and fuzzy matching techniques. The ATS scoring algorithm 

effectively predicts resume compatibility by evaluating keyword relevance and frequency, closely aligning with 

manual assessments. Grammar checking has proven useful in detecting common errors, with the system generating 

actionable suggestions for improvement. User feedback highlights the system’s usability and its ability to streamline 

resume optimization. 

 

http://www.ijsrem.com/


           

             International Journal of Scientific Research in Engineering and Management (IJSREM) 
                        Volume: 09 Issue: 04 | April - 2025                           SJIF Rating: 8.586                                  ISSN: 2582-3930                                                               

 

© 2025, IJSREM      | www.ijsrem.com                                    DOI: 10.55041/IJSREM44548                                     |        Page 5 
 

  
 

When compared to manual resume screening, the AI-powered approach significantly reduces processing time while 

maintaining accuracy. However, some limitations include potential biases in keyword selection and the challenge of 

evaluating non-textual resume elements. To mitigate biases, the system continuously updates keyword databases and 

refines scoring mechanisms. Overall, the AI Resume Analyzer enhances the resume screening process by improving 

efficiency, reducing human error, and providing data-driven insights for job seekers. 

 

6.  CONCLUSION 

The AI Resume Analyzer presents a significant advancement in automated resume screening, offering an efficient and 

accurate approach to evaluating candidate resumes. By leveraging document processing, text normalization, keyword 

extraction, and ATS scoring, the system improves hiring efficiency while reducing human bias and subjectivity. Future 

enhancements could incorporate advanced NLP techniques like named entity recognition and sentiment analysis to 

further refine keyword extraction and contextual understanding. Expanding the system to support additional HR 

functions, such as job description analysis and candidate-job matching, could enhance its utility in recruitment. 

Personalized feedback mechanisms for job seekers and continuous improvements in ATS scoring accuracy will further 

optimize the user experience. As the system evolves, it has the potential to revolutionize resume screening and 

candidate evaluation, making the hiring process more streamlined and data-driven. 
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