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Abstract :- This paper presents the design and implementation of an Al-based Resume Analyzer and
Job Description Matcher system that automates candidate evaluation by comparing resumes with job
requirements. The system leverages Natural Language Processing (NLP) and Machine Learning (ML)
techniques to extract relevant information such as skills, experience, and education from resumes and
match them against job descriptions. The proposed system calculates a match score, highlights missing
skills, and provides improvement suggestions. The solution uses tools such as Python, spaCy, TF-IDF,
and cosine similarity, along with optional Large Language Models (LLMs) for intelligent feedback.
Experimental results show improved efficiency in recruitment processes and accurate candidate-job
matching. The system reduces manual screening effort and enhances decision-making.

Index Terms — Resume Analysis, NLP, Machine Learning, Job Matching, TF-IDF, Cosine Similarity,
Al Recruitment

I. INTRODUCTION

The increasing number of job applications in modern recruitment has made manual resume screening a
difficult and time-consuming task for recruiters. Organizations often receive hundreds of resumes for a
single job position, making it challenging to quickly identify the most suitable candidates while also
avoiding human bias and errors. With advancements in Artificial Intelligence and Natural Language
Processing, automated systems can efficiently analyze textual information and support the recruitment
process. An Al Resume Analyzer and Job Description Matcher is designed to automatically evaluate
resumes by comparing their content with the requirements mentioned in a job description. The system
extracts key information such as skills, education, and experience from both documents and calculates
their similarity using techniques like Term Frequency—Inverse Document Frequency and Cosine
Similarity. By generating a match score and identifying missing skills, the system helps recruiters
shortlist qualified candidates more efficiently while also providing useful feedback to job seekers for
improving their resumes. This approach enhances the accuracy, speed, and effectiveness of the
recruitment process.
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Il. RELATED WORK

Recent advancements in intelligent recruitment systems have been driven by the integration of Artificial
Intelligence, Machine Learning, and Natural Language Processing to automate resume screening and
candidate evaluation processes. Many researchers have explored automated systems that analyze
resumes and compare them with job descriptions to assist recruiters in identifying suitable candidates
more efficiently.

A study on Al-based resume screening systems highlights that NLP techniques can effectively extract
relevant information such as skills, qualifications, and work experience from resumes. These systems
often use text processing techniques and similarity measures to match candidate profiles with job
requirements, improving the speed and accuracy of recruitment decisions. The research also
demonstrates that automated resume analysis can significantly reduce the workload of human resource
professionals while maintaining high evaluation consistency.

Another research work presents a systematic review of intelligent recruitment systems that combine
machine learning algorithms with textual feature extraction methods. The study emphasizes the growing
use of document similarity techniques such as Term Frequency-Inverse Document Frequency and
Cosine Similarity to measure how closely a resume matches a given job description. These techniques
help convert textual information into numerical vectors that can be compared computationally to
determine relevance and compatibility.

In addition, previous research on resume analysis platforms shows that automated systems can provide
additional insights such as skill gap analysis and candidate ranking. Some systems also integrate
recommendation mechanisms that suggest improvements for resumes based on job market trends. This
flexibility allows developers to design systems that assist both recruiters and job seekers in optimizing
the hiring process.

Research in intelligent document processing further indicates that modern recruitment tools rely on
advanced NLP pipelines including tokenization, keyword extraction, and semantic analysis to improve
matching accuracy. These technologies enable the system to understand contextual relationships
between words and identify meaningful patterns within resumes and job descriptions.

However, several studies also highlight challenges associated with automated resume screening systems,
such as variations in resume formats, incomplete information, and potential algorithmic bias. These
challenges require careful design of preprocessing technigues and model evaluation methods to ensure
fairness and reliability in candidate assessment.

Based on the existing literature, it is evident that while many systems focus on keyword-based filtering
or simple similarity matching, there is still a need for more intelligent and user-friendly solutions that
provide detailed feedback and accurate job matching. The proposed system addresses these gaps by
implementing an Al-based Resume Analyzer and Job Description Matcher that improves matching
accuracy, enhances usability, and assists both recruiters and job seekers in the recruitment process.

1. METHODOLOGY

Fig. 1 shows that the proposed Al Resume Analyzer and Job Description Matcher follows a structured
text-processing pipeline in which resumes and job descriptions are analyzed using techniques from
Natural Language Processing and Machine Learning. The system automatically extracts important
information from resumes and compares it with the requirements mentioned in the job description.
Computational tasks such as text preprocessing, feature extraction, and similarity computation are
performed to determine the compatibility between a candidate’s profile and the job role.
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The overall working of the system is divided into the following sequential steps:

Fig.1 Flowchart of Al Resume Analyzer System Operation

i) Resume Upload: The system begins by allowing the user to upload a resume in formats such as
PDF or DOCX. The uploaded resume acts as the primary input for the analysis process. The system
reads the document and prepares it for further processing by extracting the textual information
contained in the file.

i) Job Description Input: In this step, the user enters or uploads the job description related to the
desired position. The job description contains details such as required skills, qualifications, experience,
and responsibilities which will later be compared with the resume content.

iii) Text Extraction: After receiving both inputs, the system extracts the raw textual content from the
resume and the job description. This conversion transforms the documents into plain text format so that
they can be processed using text analysis techniques.

iv) Text Preprocessing: The extracted text undergoes preprocessing operations such as tokenization,
removal of stop words, conversion to lowercase, and elimination of punctuation. These steps help clean
the data and improve the effectiveness of the text analysis process.
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Skill and Keyword Extraction: The system then identifies important keywords and skills from both
the resume and the job description. It focuses on detecting relevant technical skills, tools, programming
languages, and domain-specific terms that are essential for job matching.

vi) Feature Vector Generation: The processed textual data is converted into numerical vectors using
methods such as Term Frequency—Inverse Document Frequency. This step allows textual information
to be represented mathematically so that similarity calculations can be performed efficiently.
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vii) Similarity Calculation: The similarity between the resume vector and the job description vector is
calculated using Cosine Similarity. This technique measures how closely the candidate’s profile aligns
with the requirements specified in the job description.

viii) Match Score Generation: Based on the similarity computation, the system generates a match score
represented as a percentage. This score indicates the level of compatibility between the resume and the
job requirements and helps recruiters quickly evaluate candidates.

iX) Skill Gap Analysis and Result Display: Finally, the system identifies missing or insufficient skills
by comparing the resume content with the job description requirements. The results including the match
score, extracted skills, and improvement suggestions are displayed to the user through an interactive
interface, enabling better resume optimization and recruitment decision-making.

IV.SYSTEM ARCHITECTURE

The proposed Al Resume Analyzer and Job Description Matcher follows a layered architecture in which
resumes and job descriptions are processed through an intelligent text-analysis pipeline. Document
input, text preprocessing, feature extraction, and similarity analysis are performed sequentially to
evaluate how well a candidate’s resume matches a given job description. The system integrates
techniques from Artificial Intelligence and Natural Language Processing to automate the recruitment
screening process and provide meaningful insights for both recruiters and job seekers.

A. Architecture Overview

The proposed Al-based resume analysis system follows a modular architecture where document input,
text processing, and similarity evaluation are performed through multiple processing modules. The
system is designed to efficiently extract information from resumes and compare it with the requirements
mentioned in job descriptions. This approach ensures accurate skill detection, efficient processing, and
scalable performance.

The system is divided into two primary layers: the input and preprocessing layer and the analysis and
result layer, which interact to perform resume evaluation. The first layer focuses on collecting and
preparing textual data, while the second layer performs advanced analysis and generates the final results.
Fig. 2 illustrates the overall system architecture.
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Fig. 2 Architecture Overview Diagram
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B. Processing Layers

The input and preprocessing layer is responsible for receiving the resume and job description, extracting
textual information, and preparing the data for analysis. This layer ensures that the raw text is cleaned
and structured so that it can be effectively processed by machine learning algorithms.

The analysis and result layer performs intelligent evaluation using text-similarity techniques and
machine learning methods. This layer compares the processed resume data with the job description and
calculates a compatibility score, while also identifying missing skills and improvement suggestions.

Input and Preprocessing Layer:

* Accepts resume uploads in PDF or DOCX format

* Accepts job description input from the user

* Extracts raw text from documents using parsing libraries

» Performs text preprocessing such as tokenization and stop-word removal
» Identifies relevant keywords and technical skills

Analysis and Result Layer:

* Converts text into numerical vectors using Term Frequency—Inverse Document Frequency
» Computes similarity between resume and job description using Cosine Similarity

* Generates resume—job match score

» Identifies missing skills and skill gaps

* Displays analysis results and suggestions to the user

C. Data Flow

The system follows a sequential data processing pipeline, enabling efficient evaluation of resumes
against job descriptions. Fig. 3 shows the detailed data flow of the proposed system.
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Fig. 3: Detailed Data Flow of the Proposed System
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The user first uploads a resume and enters the job description through the application interface. The
system extracts textual content from both documents and performs preprocessing operations to remove
unnecessary words and symbols. The cleaned text is then analyzed to identify important keywords and
skills. After this, the textual information is converted into numerical vectors, and similarity between the
resume and job description is calculated. Based on this analysis, the system generates a match score
indicating how well the candidate’s profile aligns with the job requirements. The system also highlights
missing skills and provides recommendations for improving the resume.

Working Steps:

* User uploads a resume document

+ Job description is entered into the system

* Text is extracted from both documents

* Preprocessing removes stop words and cleans the text
* Relevant skills and keywords are identified

 TF-IDF vectors are generated for both texts

* Similarity score is computed using cosine similarity

» Match percentage and skill gap analysis are generated
* Results are displayed to the user through the interface

D. Processing Components

The system uses several processing modules to ensure efficient document analysis and accurate resume-
job matching. Document parsing libraries are used to extract text from resumes, while NLP techniques
handle preprocessing and keyword identification. Feature extraction algorithms convert textual
information into numerical representations that allow mathematical comparison between
documents.The final results are presented through an interactive interface that displays the match score,
detected skills, missing competencies, and recommendations. This architecture enables automated
resume evaluation, reduces manual effort in recruitment, and improves the efficiency of candidate
screening processes.
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V.SYSTEM COMPONENTS

A. Software Components

TABLE |
Software Components
Component Technology / Role
Library
Programming Python Core programming language used for system
Language development
NLP Library spaCy / NLTK Text preprocessing, tokenization, and keyword
extraction
Machine Learning Scikit-learn Feature extraction and similarity computation
Vectorization TF-IDF Converts textual data into numerical feature vectors
Similarity Algorithm  Cosine Similarity ~ Calculates similarity between resume and job
description
Web Framework Flask / Streamlit Provides user interface for uploading resumes and
displaying results
Database (Optional) MySQL / Stores resumes, job descriptions, and analysis results
MongoDB

The software components are integrated to create an efficient resume analysis system capable of
automatically evaluating resumes against job descriptions. The system is implemented using Python,
which provides flexibility for integrating machine learning and natural language processing tools. Text
preprocessing tasks such as tokenization, stop-word removal, and normalization are performed using
libraries from the field of Natural Language Processing.

The extracted text from resumes and job descriptions is transformed into numerical feature vectors using
Term Frequency—Inverse Document Frequency. These vectors allow the system to -mathematically
represent textual information so that similarity calculations can be performed efficiently. The similarity
between the resume and job description is then computed using Cosine Similarity, which determines
how closely the candidate’s profile matches the job requirements.

The processed results are displayed through a user-friendly web interface built using frameworks such
as Flask or Streamlit. This interface allows users to upload resumes, input job descriptions, and view
outputs including match percentage, extracted skills, and missing skill recommendations. Optional
database support can also be integrated to store resumes and analysis results for future reference.

VI. SOFTWARE & CLOUD APIs

A. Software Implementation

The Al Resume Analyzer and Job Description Matcher is implemented entirely using software-based
technologies without any dedicated hardware components. The application is developed using
programming languages such as Python and JavaScript, along with modern development tools like
Visual Studio Code. The system processes uploaded resumes and job descriptions, extracts relevant text
data, and performs intelligent analysis using Natural Language Processing (NLP) techniques.

The application handles tasks such as resume parsing, keyword extraction, skill identification, and
similarity scoring between resumes and job descriptions. It also manages the user interface, allowing
users to easily upload documents and view match results such as compatibility score, skill gaps, and
recommendations. Secure communication protocols like HTTPS are used to ensure safe and reliable
data handling between the client interface and backend services.

B. Cloud APIs Used in the Project

The intelligent functionality of the Al Resume Analyzer and Job Description Matcher is achieved using
cloud-based Al and NLP services. Uploaded resumes and job descriptions are processed using NLP
APIs such as OpenAl API or Hugging Face Transformers API for text understanding and semantic
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matching. These APIs help in extracting important information like skills, experience, and job
requirements from unstructured text.
For document parsing, libraries and services such as PyPDF2 or cloud-based OCR APIs (if scanned
resumes are used) may be utilized to convert resumes into machine-readable text. The extracted text is
then analyzed using embedding models to compute similarity scores between the resume and job
description. The final results are returned as structured insights, including match percentage, missing
skills, and improvement suggestions.
This cloud-based architecture enables the system to perform advanced resume screening and job
matching efficiently without requiring high-end local computing resources.

VII. Software Architecture
The Al Resume Analyzer and Job Description Matcher is designed using a fully software-based
architecture, eliminating the need for any embedded firmware or hardware components. The system is
developed using Python for backend processing and JavaScript for frontend interaction, ensuring a
smooth and responsive user experience.
The application follows a modular pipeline where user inputs (resume and job description files) are first
uploaded through the web interface. These documents are then processed using Natural Language
Processing (NLP) techniques to extract meaningful information such as skills, qualifications,
experience, and keywords. Libraries such as spaCy, NLTK, and Scikit-learn are used to perform text
preprocessing, tokenization, and feature extraction.
Once the data is cleaned and structured, the system computes the semantic similarity between the resume
and job description using machine learning techniques such as TF-IDF vectorization and cosine
similarity or transformer-based embeddings. This allows the system to generate an accurate match score
indicating how well the candidate fits the job role.
The backend processes communicate with the frontend through RESTful APIs, enabling real-time
updates of analysis results. The user interface displays insights such as match percentage, missing skills,
and improvement suggestions in an intuitive format.
Since the system is completely software-driven, all operations including file handling, text processing,
and Al-based matching are executed within the application environment without requiring any
embedded devices or firmware layer. This ensures high flexibility, scalability, and ease of deployment
across different platforms.

VIII. RESULT & DISCUSSION

The proposed Al-based Resume Analyzer and Job Description Matcher system was successfully
implemented using Python-based machine learning techniques and NLP models integrated with a web-
based user interface. The system was evaluated based on accuracy of matching, processing time, and
quality of generated insights such as skill gaps and compatibility scores.

The experimental results show that the system is capable of accurately extracting relevant information
from resumes and job descriptions, including skills, education, experience, and keywords. The Natural
Language Processing (NLP) pipeline effectively preprocesses the text using tokenization, stop-word
removal, and feature extraction techniques. The similarity detection module using TF-IDF vectorization
and cosine similarity (or embedding-based models) successfully generates a meaningful match score
between the resume and job description.

The average processing time of the system was observed to be between 1 to 3 seconds per document
pair, depending on file size and text complexity. The system provides real-time feedback to the user
through the interface, displaying results such as match percentage, missing skills, and job suitability
analysis, which improves usability and decision-making.

However, system performance may vary depending on the quality and format of uploaded resumes.
Poorly structured or scanned resumes may reduce extraction accuracy. In addition, resumes with
ambiguous or vague descriptions can slightly affect matching precision. Despite these limitations, the
system performs reliably under normal conditions and provides consistent results.
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Overall, the results demonstrate that the proposed system is efficient, scalable, and effective for
automating resume screening and job matching tasks. It reduces manual effort in recruitment processes
and improves candidate-job alignment using Al-based analysis techniques. The system can be further
enhanced by integrating advanced transformer models such as BERT or GPT-based embeddings for
improved semantic understanding.

TABLE Il
Metric Observed Value
Resume text extraction accuracy  ~92%-96% (based on format quality)
Job-resume matching accuracy ~88%94% (TF-1DF + cosine similarity)
Average processing time 1 — 3 seconds per comparison
Skill extraction accuracy ~90% for structured resumes

System response time (Ul update) < 1 second

Table 11 summarizes the key performance metrics observed during system testing.

IX. CONCLUSION

The proposed Al-based Resume Analyzer and Job Description Matcher system demonstrates the
effective application of Natural Language Processing (NLP) and machine learning techniques for
automating the recruitment and screening process. By leveraging a fully software-based architecture,
the system efficiently analyzes resumes and job descriptions to generate meaningful insights such as
match percentage, skill gaps, and candidate suitability.

The system successfully extracts and processes unstructured text data using NLP techniques such as
tokenization, keyword extraction, and vectorization. The similarity matching module provides accurate
results by comparing semantic features between resumes and job descriptions. Experimental outcomes
show that the system achieves high accuracy in text processing and maintains fast response times,
typically within 1 to 3 seconds per comparison.

The results confirm that the proposed system is efficient, scalable, and capable of reducing manual effort
in recruitment processes. It enhances decision-making by providing data-driven insights and improves
the overall efficiency of candidate screening. Additionally, the system is flexible and can be easily
integrated into modern web-based platforms.

In conclusion, this project demonstrates that an intelligent and effective resume screening system can
be developed using Al and NLP techniques without requiring complex infrastructure. Future
improvements may include the integration of advanced transformer-based models such as BERT or GPT
embeddings for deeper semantic understanding, as well as multilingual support and enhanced ranking
algorithms for better job-candidate matching.
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