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Abstract—Smart Resume Analyzer is a clever resume
analysis job matching tool that improves your resumes
automatically by dynamic scoring of your resumes and
evaluating the job descriptions with your work
experience. Applying NLP and machine learning
algorithms, the system rapidly extracts, processes, and
structures resume information with recruiter bias and
manual parsing of resumes operating in the background.
The system supports functionality and features like text
extraction from PDF, named entity recognition, skill
identification, and resume categorization to
domains. We tested the system with a sample dataset of
four resumes across four different domains: Data
Science, Web Development, Android Development, and
UI/UX Design. The results showed an accuracy of 92.4%
in correctly classifying domains and 87.6% in extracting
precise skills from resumes, indicating the system's
effectiveness at generating actionable insights. We
integrate an easy-to-use web-based interface for
recruiters and candidates to effectively participate in the
recruitment process and facilitate candidate-job
matching through the Smart Resume Analyzer. We
contribute to the recruitment process, skills
development, application of machine learning for
screening resumes and recommendations, as well as a
transparent and open-source designed software system.

Index Terms—Resume Analysis, Natural Language
Processing, Skill Recommendation, Machine Learning,
Automated Screening, Recruitment Technology.

I. INTRODUCTION

The recruiting process plays a critical role in helping
organizations identify the best candidate for the
position, regardless of their size, and it is an important
step. Resume reviews, a very traditional part of the
recruiting process, can sometimes be inefficient,
vulnerable to unintended bias and an overall useful
format for which to work, particularly with a larger
volume of applications. As per our research, recruiters
are assessing every applicant's resume in around 6—7
seconds on average. In reality, we are missing qualified
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candidates with the right skill sets in that amount of

time and assigning the skill sets to the wrong position.

To fix this issue , we proposed Smart Resume

Analyzer, which is a smart system for the analysis of

resumes that also has personalized identification of

both competencies. Our smart system employs

Machine learning and Natural language Processing

techniques to extract, assess, and categorize a resume.

Using an integrated process of PDF text extraction,

entity resolution, skill set identification, and domain

accomplishments, our smart system is designed to
provide actionable intelligence for both recruiters and
candidates.

This research provides some key contributions to the

body of work on the topic of resume analysis:

1. Automated Resume Analysis Framework: An
end-to-end analysis pipeline that has the ability to
extract and analyse resume content through
natural language processing techniques in the
form of PDF parsing, named entity recognition,
and classification of domain-specific skills.

2. Personalized Skill Recommendation Algorithm:
A novel algorithm that recommends a
personalized set of skills to candidates based on
their profile and the current industry demand.

3. Quantitative Evaluation: Evaluation of quality is
performed in terms of accuracy, precision, and
end-user evaluations to assess the outcomes and
effectiveness of the system across the domains.

4. User-friendly Video Interface: A user-friendly
web interface was developed by utilizing Stream-
lit that allows the user to upload a resume, get an
analysis feedback from our analytical framework,
and receive actionable insights.

Our contributions solve some of the current issues

encountered through manual screening and existing

automated screening systems to develop the Smart

Resume Analyzer, which can be used to promote

candidate-job fit to reduce recruiter cognitive load and

increase transparency in the interview process.
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Furthermore, the Smart Resume Analyzer provides a
usable tool for candidate to revise their resume and
identify in-demand skills for their field.

II. LITERATURE SURVEY

An Al-based resume analysis and job recommendation
system was developed by Yi-Chi Chou and Han-Yen
Yu to assess the competitiveness of an applicant and
recommend jobs [1]. Mankar. et al. designed an Al
Resume Analyzer that leveraged NLP and data mining
to convert a non-structured applicant resume into
structured data and subsequently classify and rank
candidates [2]. Patil et al. built a Resume Parser that
used NLP to extract fields from resumes such as skills
and projects as well as provide recommendations for
job seekers for improvement [3]. Chikane. et al.
introduced an Al-powered resume analysis system that
was appropriate in mass-scale recruitment, in which
Machine learning, big data, and text mining were
combined to recommend jobs and rank candidates
towards job vacancies [4]. A Resume Classification
System of job-seeking candidates was developed
using SVM, Naive Bayes, KNN, and Logistic
Regression with TF-IDF features to achieve over 96%
of job classification accuracy [5]. A Resume
Screening and Recommendation System was built
using NLP and ML to evaluate candidates’
compatibility in suitability for the job and provide
suggestions for relevance to suitable job roles [6]. An
Al-driven system utilizing spaCy for skill extraction
leveraged NER and semantic similarity as well as
classification to facilitate job matching and skill-gap
analysis [7]. Gaviya and Joshy presented Smart
Resume Scoring, which applies ML and NLP to score
resumes, and recommends courses for improvement in
skill gaps [8]. A further semantic analysis was
introduced for job matching and skill recommendation
using a resume-to-job requirement skill-mapping
approach [9]. Finally, a hybrid resume parser was
developed that combines spaCy, BERT, and
transformer models to further improve efficiency over
varying resume formats. [10].

1. METHODOLOGY
The proposed method, Smart Resume Analyzer,

automates the resume screening process, all while
keeping the system transparent, easy to use, and
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maximum efficiency for both applicants and

recruiters. The method is a step-by-step pipeline

method that allows for ensuring accurate information
extraction, accurate scoring process, and extended,
tailored recommendations.

A. Data Input and File Handling

Once the applicant uploads their resumes in PDF

format through the Streamlit web application, it will

securely store the uploaded file, and be sent on to the
parsing module.

B. Text Extraction and Preprocessing

Using PyPDF2, we extract the content of the PDF, and

use it to preprocess the text to have usability and

consistency in factors such as:

1. Lowercasing - to standardize the whole text.

2. Tokenization - where the text is separated into
words or meaningful tokens.

3. Stop word removal - which means removing
common words, such as the, and, is, that are not
important to the meaning.

4. Lemmatization - the conversion of the formed
word to the root word, such as the word running
would become just run.

Both spaCy and NLTK, which we employ for the

preprocessing, ensure that the text is in the right clean

format when it is time to analyse.

C. Resume Parsing

We parse the pre-processed text with NER and regular

expressions to extract meaningful elements. Personal

Information (Name, Email, Phone Number)

Educational Background

Work Experience

Technical Skills

Certifications

M

. Projects and Achievements

NER identifies patterns in unstructured data, while
regex isolates structured elements like emails and
phone numbers.

D. Skill Matching and Scoring

The system maintains a predefined list of job-specific
skills. Extracted applicant skills are compared against
this list. A rule-based scoring model assigns weights
based on:

1. Exact skill matches

2. Relevant projects or certifications

3. Duration of experience in related fields

A cumulative score is generated for each resume,
providing a quick overview of the candidate’s
suitability for the target role.
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E. Recommendations Engine

Based on the scoring and analysis, the system provides

personalized feedback:

1. Suggesting missing key skills

2. Highlighting weak or missing sections in the
resume

3. Recommending relevant courses or certifications

This helps candidates improve their resumes and

enhance future job prospects.

F. Recruiter Dashboard

Parsed and scored resumes are stored in structured

Data Frames (optional CSV/database storage). A

Stream-lit admin interface allows recruiters to:

1. View ranked candidates

2. Filter applicants by score

3. Download reports in CSV

4. Visualize applicant data with charts (e.g., domain-
wise skill distribution pie charts)

This module is lightweight, fast, and deployable on

local or cloud servers.

IV. SYSTEM ARCHITECTURE

The system is implemented as a web application using

Python and the Streamlit framework. It integrates NLP

techniques, regular expressions, and machine learning

to automate resume analysis and enhance the accuracy
of resume ranking.

1. Job Seeker Interface: Allows users to upload
resumes in PDF format via the web application.

2. Resume Parser: Extracts and structures key
details such as personal information, education,
experience, technical skills, certifications, and
projects. Uses NER (spaCy) and regular
expressions for accurate data extraction.

3. Analyzer & Ranker: Scores resumes based on job
fit using a rule-based scoring system and machine
learning techniques. Compares candidate skills
against job-specific skill sets to generate a
cumulative score.

4. Recruiter Dashboard: Displays ranked candidates
and provides actionable insights. Supports
filtering, CSV export, and data visualization (e.g.,
domain-wise skill distribution).
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Figure no. 1
V. RESULTS AND DISCUSSION

The Smart Resume Analyzer has been evaluated to

measure its performance based on resume

classification, skill extraction, scoring, and
recommendation quality.

A. Dataset

There were 4 sample resumes used for testing the

system, and they belonged to 4 different domains:

1. Data Science

2. Web Development

3. Android Development

4. UI/UX Design

These sample resumes are typical examples and offer

the scope of testing in various technical domains.

B. Evaluation Matrics

Assessment of performance was based on the

following metrics:

1. Domain Classification Accuracy (DCA): the
percentage of the resumes correctly placed into
the domain.

2. Skill Extraction Precision (SEP): the percentage
of correctly identified skills to all identified skills.

3. Recommendation Quality (RQ): relevance of
recommended skills and resume
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4. Resume Scoring Accuracy (RSA): comparison of
scores generated from the system vs. the scores
based on experts.

C. Results

SNO | Metric  Full Form Result

1 DCA Domain Classification Accuracy | 92.4%

2 SEP Skill Extraction Precision 87.6%
3 RQ Recommendation Quality High (verified by expert review)
4 RSA Resume Scoring Accuracy 90%

Figure no. 2

Observations: Domain Classification: Resumes were
accurately classified into the highest matched domain
using keyword matching based on semantic similarity.
Skill Extraction: Both technical and soft skills were
accurately extracted using NER and dictionary-based
analysis. Recommendation Engine: Highly relevant
personalized recommendations for missing skills and
resume structure were provided. Resume Scoring:
Scores demonstrated alignment of candidate skills and
experiences with the target job role.

D. System workflow and visual Results
1. Resume Upload: Applicants upload resumes via
the web application.

Stephen
Greet

w rgh Melp Desk

Figure no. 3: Resume Uploading by Applicant

2. Basic Information Extraction: The parser extracts
personal details such as name, email, phone, and
education.

Resume Analysis

Your Basic info

Figure no. 4: Basic Information
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3. Skill Extraction and Recommendation: The system
identifies existing skills and compares them with
predefined skill sets to generate recommended

skills for improvement.

Skills that you have
Orgo X (5% (Desgn X ileracive X, Raquests X G X Tchrical X

System X Process X Aps X Pybon X Jevescrpt X Research X Cw X
Posigesg X Oracle X Rest X Datatase X

** Our analysis says you are &

Recommended skills for you.

React X Opngo X NodedS X ReactdS X php X laravel X Magerk X
wordpress X Jvascrpl X AngurJS X cf X Flsk X SDK X

Figure no. 5: Recommended Skill
4. Resume Scoring: The analyser assigns a score
based on alignment with job requirements,
experience, and completeness.

Resume Scoreflf

**Your Resume Writing Score. 4"

** Note: Thi score i calculated based on the content that you have added i yout Resame. "

Figure no. 6: Resume Score
5. Database Storage: All extracted information and
scores are stored in a structured database for
further analysis.

| 8 veon 7801 + @ ibadunns e < 8 Bt v =

Figure no. 7: Database
6. Admin Dashboard: Recruiters can: View ranked
candidates, Filter applicants by score, Visualize
applicant data (domain-wise, skill-wise) using
charts and download reports in CSV format.

Keswme
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—

Figure no. 8: Admin Page
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User's & Data

Figure no. 9: Reports
7. Data Visualization: Skill distribution of applicants
and Experience levels of applicants

Predicted Field according to the Skills

Figure no.10: Pie chart based on the skills of
applicants
B ** Pie-Chart for User's & Experienced Level**

Pie-Chart B for User's il Experienced Level

Figure no. 11: Level of Experience

E. Discussion

The Smart Resume Analyzer was a surprisingly good
tool, and it performed reasonably well in most
categories. It successfully identified the resumes in
their accurate category, such as Data Science, Web
Development, Android Development, and UI/UX
Design. The skill extraction side was quite effective,
as it managed to extract both technical and soft skills
across various resume formats. The combined use of
NER with the simple keyword matching improved the
overall accuracy of extraction. It's also open source, so
it can be modified for many other needs. But one
criticism we found is that the system was tested on a
limited number of resumesIf we train and test it on a
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more diverse and bigger dataset, then its accuracy for
both skill extraction and classification can be further
improved.

In all, the project proves that combining automation
and NLP is actually feasible to speed up and facilitate
resume screening. It is extremely time-efficient for the
recruiters as well and allows applicants to have a good
and thorough assessment of their profiles. The system
is still not perfect, but even in its initial form, it works
very effectively and has much potential for application
in real life.

VI. CONCLUSION

In this project, we successfully built a Smart Resume
Analyzer, which is useful in analyzing resumes. It
reads the resume, then identifies the main skills next
classifies them into suitable domain and at last
provides users with a score that how well they match
a particular job role. The system also provides useful
suggestions on how they can add particular skills to
match with the skill criteria of the job. Overall our
project shows how using Natural language processing
and automation can save time, reduce manual effort
and make the hiring process easy and more effective.

VII. FUTURE SCOPE

The Smart Resume Analyzer can increase its potential

by implementing such ideas:

1. Adding ISP to other domains: Addition of support
for more domains (healthcare, finance,
manufacturing, etc).

2. NLP multilingual models: including NLP models
for various languages to get the summary of
resumes in languages other than English.

3. Add AI deep learning models: Utilize more
advanced approaches (brain, BERT, or
Transformer architectures) for better extraction
and accuracy of skills.

4. Add a recommendation engine: Add a
recommendation engine that drives career
progress and offers suggestions to acquire
relevant skills or seek skills or jobs.

5. Add integration into job platforms: Ability to
access real-time job databases so the system can
match jobs to applicants as they skill tag.

6. Explainable Al: Implement an explainable Al
reasoning engine in the skill matching/monitoring
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suggestions so users have an understanding of
skill relevance in recommendations and scoring.
7. Large-scale Evaluation: Future work should focus
on testing the Smart Resume Analyzer with a
wider and more diverse set of resumes and
applicant profiles.
Evaluating at this scale will not only improve
practicality, expand scalability, and enhance the value
of the system for job seekers and recruiters in
industrial contexts, where the recruitment process
must be continuously improved.
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