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ABSTRACT: Recruiters have a hard time quickly finding good candidates because manually screening resumes takes 
a lot of time, is not always accurate, and is subject to bias. Current Applicant Tracking Systems (ATS) depend too much 
on keyword matching and don't do a good job of capturing semantic relevance and understanding context. This paper 
proposes an AI-based resume analysis and Recommendation System that combines Natural Language Processing 
(NLP), Named Entity Recognition (NER), Applicant Tracking System (ATS) scoring, and Retrieval-Augmented 
Generation (RAG) to overcome these limitations. The suggested system automates the parsing of resumes, pulls out 
important information like skills, education, and experience, and decides if a candidate is a good fit for the job based on 
the requirements. It also gives personalized feedback, analyzes skill gaps, and makes up mock interview questions to 
help candidates get ready. The system makes hiring easier, cuts down on bias, and lets you make decisions based on 
data. The results of the experiment show that this method is more accurate and better at matching meanings than 
traditional methods. 
 

KEYWORDS: Applicant Tracking Systems, Natural Language Processing, Named Entity Recognition, Retrieval-
Augmented Generation. 
 

I. INTRODUCTION 

 

Hiring is an important part of running a business today, but most of the time, traditional methods for screening resumes 
are still manual, take a long time, and aren't always reliable. Recruiters often look at a lot of resumes in a short amount 
of time, which makes it more likely that they will miss qualified candidates. Current Applicant Tracking Systems (ATS) 
mainly use keyword-based filtering, which doesn't work well for understanding the meaning and context of resumes. 
Because of this, candidates who might be a good fit could be turned down because their keywords don't match well, 
which makes the hiring process less efficient and more biased. 
 

With AI and NLP making quick progress, automated resume analysis has become a promising way to deal with these 
problems. This paper presents an intelligent resume analysis and recommendation system that incorporates NLP 
techniques, Named Entity Recognition (NER), ATS-based scoring, and Retrieval-Augmented Generation (RAG). The 
system not only automatically parses resumes and rates candidates, but it also gives personalized feedback, analyses 
skill gaps, and creates mock interview questions. This method makes hiring more efficient, helps people make better 
decisions, and helps candidates get ready for job opportunities. 
 

II. LITERATURE SURVEY 

 

A. Traditional Resume Screening Methods 

The main ways that traditional resume screening works are by hand and with simple keyword-based filtering. 
Recruiters look at resumes by matching certain keywords that are related to job descriptions, skills, and qualifications. 
This method is easy to understand, but it takes a lot of time, isn't always accurate, and is open to human bias. Also, 
keyword-based filtering doesn't take into account the meaning of the words, which means that it might turn down 
candidates who could be a good fit but don't use exact keyword matches.   
 

B. AI-Based Resume Screening Systems 

Recent improvements in Artificial Intelligence (AI) have made it possible to create systems that automatically screen 
resumes. The conference paper talks about an intelligent resume screening tool that uses Natural Language Processing 
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(NLP) and machine learning to find useful information in resumes and sort candidates by job role. These systems make 
screening faster and easier by cutting down on the amount of work that needs to be done by hand. But most AI-based 
systems still depend a lot on pattern matching and don't really. 
 

C. NLP and Named Entity Recognition Techniques 

Tokenization, stemming, and lemmatization are all examples of Natural Language Processing (NLP) techniques that are 
commonly used to process resume data. Named Entity Recognition (NER) is very important for getting structured 
information like a candidate's name, skills, education, and experience from text that isn't structured. These methods 
make it easier to get accurate data and better candidate profiles. Even with these improvements, many systems still 
don't do a good job of combining semantic analysis with decision making. 
 

D. Limitations of Existing Methods 

Even though automated resume analysis has come a long way, there are still some problems. Traditional Applicant 
Tracking Systems (ATS) don't understand semantics and mostly rely on matching keywords. Many AI-based solutions 
don't give personalized feedback, analyze skill gaps, or help people get ready for interviews. Also, their decisions are 
not clear or easy to understand. The proposed system combines NLP, NER, ATS scoring, and Retrieval-Augmented 
Generation (RAG) to make a more complete and smart solution to these problems. 
 

III. PROPOSED FRAMEWORK 

 

The proposed system is a smart pipeline that will automatically analyze resumes and suggest candidates. It uses Natural 
Language Processing (NLP), Named Entity Recognition (NER), Applicant Tracking System (ATS) scoring, and 
Retrieval-Augmented Generation (RAG) to quickly and accurately evaluate resumes and give useful information. The 
system processes resumes in a set order, turning unstructured text into useful information. 
 

A. System Overview  

 

 

 

FIG 1: Proposed Framework. 
 

Figure 1 shows the overall design of the proposed system. There are many parts to the system, such as resume input, 
preprocessing, information extraction, evaluation, and feedback generation. To make sure that resume analysis is 
accurate and quick, each module does a different job. The pipeline makes sure that data flows smoothly from the raw 
input to the final output. 
 

B. Resume Input and Preprocessing 

{Step 1}: Resume Upload 

The system can read resumes in different formats, like PDF and DOCX. These resumes may have unstructured text data 
that is laid out and styled in different ways. 
{Step 2}: Text Extraction 
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Document parsing techniques turn the uploaded resume into plain text. This step makes sure that the content can be 
processed further. 
{Step 3}: Data Preprocessing 

The text that was taken out goes through preprocessing steps like tokenization, removing stop words, stemming, and 
lemmatization. These steps help clean and normalize the data, which makes downstream NLP tasks work better. 
 

 
 

FIG 2 : NLP Preprocessing and Feature Extraction Process. 
 

Figure 2 shows the steps that were taken to turn raw resume text into structured features that can be used for more 
analysis. 
 

C. NLP Processing and Feature Extraction 

{Step 4}: Linguistic Processing 

We use Natural Language Processing to figure out what the resume text means and how it is put together. This includes 
tagging parts of speech and breaking sentences down. 
{Step 5}: Named Entity Recognition (NER) 
NER is used to get important information about candidates, like their name, skills, education, work history, and 
certifications. These entities are organized and kept for later review. The extracted features serve as the foundation for 
candidate evaluation 

 

D. ATS Scoring Mechanism. 
The ATS scoring mechanism and model structure are shown in Fig. 3. 
 

 
 

FIG 3. ATS Scoring and Ranking flowchart 
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{Step 6}: Job Description Matching 

The system compares the extracted resume features to the job requirements using keyword matching and semantic 
similarity techniques. 
{Step 7}: Scoring and Ranking 

An ATS-based scoring system gives different weights to things like skills, experience, and education. Candidates are 
ranked based on how well they fit the job description. This helps recruiters find the best candidates quickly. 
 

E. Retrieval-Augmented Generation (RAG) Module 

{Step 8}: Contextual Information Retrieval 
The RAG module gets useful information from outside sources of knowledge to help people make better decisions. 
{Step 9}: Feedback and Recommendation Generation 

The system creates personalized feedback based on the analysis, which includes an analysis of skill gaps and 
suggestions for how to improve. This gives candidates more than just a simple screening. 
 

F. Mock Interview Generation 

{Step 10}: Question Generation 

Using Natural Language Generation techniques, the system makes interview questions that are specific to each role. 
{Step 11}: Candidate Preparation Support 
The questions that are made help candidates get ready for interviews. You can also use Text-to-Speech (TTS) modules 
to give interactive help. 
 

G. System Workflow 

Figure 4 shows how the proposed system works from start to finish. The process starts with uploading a resume and 
then goes through preprocessing, entity extraction, scoring, and generating feedback. The final product includes a list of 
candidates ranked, a detailed analysis, and help getting ready for interviews. 
 

 
 

FIG 4: Work Flow 

 

H. Performance Monitoring 

The system's performance is judged by how well it extracts entities, how relevant job matches are, and how useful 
recommendations are. The model makes sure that NLP processing and scoring work well by optimizing them. 
 

IV. RESULTS AND ANALYSIS 

 

The suggested AI-based resume analysis system is tested by putting it into action and showing the results. The system 
shows that it works by processing resumes, getting useful information from them, and making smart suggestions. 
 

A. Input Resume 

The system can read resumes that are in PDF or DOCX format. Figure 5 shows an example of a resume that was sent to 
the system. The input has unstructured text that includes personal information, skills, education, and work history 
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FIG 5: Resume input 
 

B. User Interface for Resume Upload 

 

 

 

FIG 6: Resume Upload Interface 

 

A user-friendly front-end interface lets users upload resumes and start the analysis process. The system can read files in 
PDF and DOCX formats, so you can use a variety of input types. Once the resume is uploaded, it is processed 
automatically without anyone having to do anything. Figure 6 shows the screen where users choose and upload resumes 
for analysis. The design makes it easy to get around and find results quickly, which improves the overall user 
experience. 
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C. Resume Analysis Result 
After processing, the system makes a summary of the candidate's profile. The output in Fig. 7 shows the predicted job 
category, level of experience, and overall resume score. The scoring system based on ATS looks at the resume and gives 
a numerical score. 
 

 
 

FIG 7: Resume Analysis Result 
 

D. Feature-Based Performance Analysis 

The system looks at different factors, like skills, education, work experience, and projects. Figure 8 shows these 
features in a graph, showing how they affect the overall score. This helps you figure out what parts of the resume are 
good and what parts need work. 
 

 
 

FIG 8: Resume Analysis Result 
 

E. Extracted Skills and Domain-Specific Recommendations 

By utilizing NLP and NER modules, the system extracts relevant skills from resumes to identify deficiencies and 
provide tailored preparation guidelines as illustrated in Figure 9. Beyond basic skill assessment, the system generates 
domain-specific recommendations, such as the Data Science interview topics and questions shown in Figure 10, to help 
candidates meet industry standards. 
 

 
 

FIG 9: Extracted Skills and Recommendations  FIG 10:  Data Science Recommendations 
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F. DevOps Domain Analysis 

In the same way, Fig. 11 shows suggestions and interview questions for the DevOps field. The system changes its 
suggestions based on the skills it sees and the job role it thinks the person will have. 
 

 
 

FIG 11: DevOps Recommendations 

 

V. CONCLUSION 

 

This study has created and tested an intelligent AI-based system for automatically analyzing resumes and 
recommending candidates in order to make hiring more efficient. The system effectively analyzes unstructured resume 
data and generates meaningful insights by combining NLP-based preprocessing, NER-driven information extraction, 
ATS-based scoring, and RAG-based recommendation modules. 
 

The analysis of the proposed framework leads to the following key observations: 
1. Using NLP and NER techniques, the system successfully pulls out useful information like skills, education, and 
experience, which makes sure that candidate profiles are correct.  
2. The ATS-based scoring system is a reliable and organized way to rank candidates based on how well they fit the 
job. 
3.  The combination of RAG makes it possible to give personalized feedback, analyze skill gaps, and make 
recommendations that are specific to the field, which helps candidates get ready. 
4. The system shows that it is more efficient by cutting down on manual work and speeding up decision-making in 
hiring processes by using data. 
5.  The modular architecture ensures scalability and adaptability across multiple domains such as Data Science, 
DevOps, Testing, and Web Development. 
 

The proposed system is a smart and effective way to deal with modern resume screening problems. It makes both the 
recruiter's job easier and the candidate's experience better. 
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