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ABSTRACT— Recruitment is now widely conducted us-
ing online recruitment platforms. However, most of the
online recruitment platforms currently in use only provide
simple keyword matching between resumes and job descrip-
tions. This does not capture the true meaning of the skills and
experience possessed by the candidates and can often provide
inaccurate job recommendations and increased processing for
the recruiters. In this paper, an intelligent web-based job
search and skill matching system using Natural Language
Processing (NLP) techniques for more accurate candidate and
job matching is proposed. The proposed system uses the
spaCy library for information retrieval from resumes and the
Sentence Transformers library for semantic similarity be-
tween the candidate and job descriptions. In addition, the
DistilBERT model is utilized for the contextual classification
of the jobs. The system is built using the Django framework
for the backend and React for the frontend. The system im-
plemented a hybrid approach using the TF-IDF model as a
fallback option in the event of unavailability of embedding
services. The experimental results show that the semantic
similarity-based matching provides more accurate job recom-
mendations than the simple keyword matching approach with
an accuracy of 87%. The method may find applications in real
time job search.

KEYWORDS—Natural Language Processing; Semantic
Skill Matching; Resume Parsing; Recruitment Automation;
Trans- former Models; Intelligent Job Recommendation Sys-
tem.

I. INTRODUCTION

The entire employment sector has undergone fundamental re-
cruitment transformation because of digital technologies
which enable organizations to find talent and job applicants
to discover job vacancies. Employers now use online recruit-
ment platforms as their main method to find potential employ-
ees. Job portals still use traditional keyword-based matching
systems despite the technological advancements which have
emerged. The systems use exact keyword matches to evaluate
resumes against job descriptions but they fail to consider con-
textual meaning and semantic relationships between candi-
date skills and job requirements. The different terminology

used by candidates causes qualified candidates to become hid-
den while recruiters must sift through numerous applications
manually which creates operational delays and extends the
time needed for recruiting.

The process of manual resume screening requires a lot of time
and it suffers from human mistakes. Recruiters often need to
review hundreds or even thousands of applications for a sin-
gle job posting. Job seekers tend to receive job suggestions
which do not match their actual work abilities and educational
background and professional ambitions. The traditional re-
cruitment process experiences difficulties because employers
need to match specific job qualifications with the abilities
shown by candidates.

Artificial Intelligence (Al) and Natural Language Processing
(NLP) have improved recruitment systems through their re-
cent technological developments Which resulted in major up-
grades to modern recruitment systems. Systems can under-
stand the semantic meaning of textual information through
transformer- based language models and contextual embed-
ding techniques which eliminate the need for keyword fre-
quency analysis. The system processes unstructured text
through Advanced Text Mining Techniques which extract
relevant entities and determine how similar resumes are to job
descriptions. Recruitment platforms improve their matching
results through Al-driven systems which boost their perfor-
mance and make the process more efficient.

The study presents a web-based job search system which uses
intelligent technology to filter job applications and match
skills to job positions. The system provides tailored job rec-
ommendations through automatic resume parsing and job
classification with semantic similarity calculation. spaCy tool
extracts and structures resume information to streamline the
process of locating skills and education and work experience
information. Sentence Transformers computes the semantic
similarity between the candidate profiles and job descriptions
while DistilBERT handles the job classification for contex-
tual information. The platform uses Django as its backend
framework and React as its frontend framework together with
relational databases to manage data efficiently. The recom-
mendation engine uses a threshold to rank job postings which
match established criteria for presenting relevant results to
users.
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Il. RELATED WORK

Several studies have also been conducted on the application
of Natural Language Processing and machine learning meth-
odologies to enhance recruitment systems and job recommen-
dation systems. In general, traditional recruitment systems
use keyword-based matching systems. However, these sys-
tems do not effectively consider the contextual relationship
between the skills of candidates and the requirements of jobs.
Gautam at al. [1] developed a resume parsing system that uses
Natural Language Processing methodologies to effectively
extract significant information from resumes. In addition,
Gupta et al. [2] also developed an information extraction sys-
tem for skill matching to effectively organize information for
recruitment purposes.

Chandak et al. [3] proposed a resume parser and job recom-
mendation system using machine learning techniques to im-
prove candidate filtering. In addition, Rezaeipourfarsangi and
Milios [4] presented an Al-based document ranking approach
for matching resumes with job descriptions using deep learn-
ing techniques.

Recent research has also explored semantic matching tech-
niques for recruitment systems. Deshmukh and Raut [5] pro-
posed a resume screening system using Sentence-BERT to
improve candidate selection accuracy.

Transformer-based models have also been widely applied for
semantic understanding of text. Devlin et al. [6] introduced
the BERT model, which significantly improved contextual
language understanding. DistilBERT, proposed by Sanh et al.
[7], provides a lighter and faster version of BERT while main-
taining strong performance.

Reimers and Gurevych [8] introduced Sentence-BERT,
which generates semantic embeddings for sentences and doc-
uments, enabling efficient similarity comparison between
candidate profiles and job descriptions.

The theoretical foundation for information retrieval and se-
mantic analysis is discussed in previous studies such as Man-
ning et al. and Jurafsky and Martin [9]. Natural Language
Processing libraries such as spaCy [10] provide efficient tools
for resume parsing and information extraction. General con-
cepts of artificial intelligence are also discussed in Russell
and Norvig [11].

These studies demonstrate the importance of semantic analy-
sis and deep learning models in improving recruitment sys-
tems and job recommendation platforms.

Furthermore, recent advancements in Artificial Intelligence
have enabled the integration of intelligent recommendation
systems in recruitment platforms. These systems utilize se-
mantic analysis and machine learning models to better under-
stand candidate profiles and job requirements, thereby im-
proving the accuracy and efficiency of job matching.

1. EXISTING SYSTEM

The current recruitment systems mainly use keyword-based

matching algorithms to compare the resumes of the candi-
dates with the job description. Such recruitment systems are
designed to match the exact keyword-based search, not the
contextual implications of the skills and qualifications pos-
sessed by the candidates. Moreover, the process of screening
the resumes is a time-consuming task for the recruiter. Alt-
hough some recruitment systems use machine learning algo-
rithms, the algorithms are not efficient as they don’t contain
the features of semantics and personalization, making the re-
cruitment process inefficient.

IV. PROPOSED SYSTEM

The proposed system introduces an Al-driven intelligent web
platform designed to improve job search and skill matching
through semantic analysis. The system utilizes Natural Lan-
guage Processing techniques to analyze resumes and job de-
scriptions and identify contextual relationships between can-
didate skills and job requirements. Resume data is extracted
using spaCy, while semantic similarity between candidate
profiles and job descriptions is computed using Sentence
Transformers. DistilBERT is applied for contextual job clas-
sification, and a threshold-based recommendation engine
ranks job postings according to similarity scores. This ap-
proach improves matching accuracy, reduces manual screen-
ing effort, and provides personalized job recommendations in
an efficient and scalable recruitment platform.

V. SYSTEM ARCHITECTURE

The proposed system follows a modular architecture consist-
ing of data input, preprocessing, Al processing, recommen-
dation engine, and user interface layers. Job seekers upload
resumes while recruiters post job descriptions through the
web interface. Resume data is extracted and structured using
spaCy. Semantic embeddings are obtained by using the Sen-
tence Transformers library, and the job classification task has
been performed by utilizing the DistilBERT library. The sim-
ilarity score has also been obtained to match the candidate
profile with the job requirements. Django has been used in
the backend development, and the frontend development has
been performed by utilizing the React framework.

A. Layered Design Principles

The platform is organized into eight distinct layers to separate
ingestion, storage, processing, and delivery. This structure
follows contemporary Al infrastructure guidance to ensure
that high-latency Al tasks, such as embedding generation, do
not block user-facing operations. Table 1 outlines the purpose
and technologies for each layer.

B. Microservices and Domain Decomposition

The system is decomposed into domain-specific microser-
vices. This modularity allows the platform to use different
technologies for different tasks and facilitates easier model
rollouts.
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Figure 1: System architecture of the intelligent job search and skill matching platform illustrating the workflow from resume up-
load to job recommendation generation.

Table 1: Layered Design Principles and Technologies

Layer Purpose Examples
Ingestion Collect/enrich job feeds | Kafka, _ETL pipe-
and resumes. lines.
Long-term storage and Cloud store,
Storage metadata. SQL/NoSQL.

Feature Store Serve features and em-

Redis, Hopsworks.

beddings.
Vector Search ngh-dlmer_15|onal ANN Pinecone, Milvus.
retrieval.
Knowledge Canonicalize skills and .
Graph support explainability. Neodj, GraphDB.
Model Train- Experiment and train MLflow, Kube-
ing models. flow.
Modgl Serv- Low-latency inference Seldon, BentoML.
ing and API.

Coordinate pipelines

Orchestration R
and monitoring.

Airflow, Prome-
theus.

e Ingestion Service: Handles the reception of resumes and

job postings via a secure API.

o Profile Normalization Service: Uses spaCy to parse re-
sumes and extract structured entities.

o Embedding Generation Service: Invokes Sentence Trans-
former models to convert text into high-dimensional vec-
tors.

e Retrieval and Ranking Service: Queries the vector data-
base using ANN search.

e API Gateway: Acts as the single-entry point for the React
frontend.

e Explainability Service: Interacts with the Knowledge
Graph to provide transparency.

C. Vector Stores and Semantic Retrieval

Semantic search is centered on embeddings and an Approxi-
mate Nearest Neighbor (ANN) index. The design covers em-
bedding generation, index maintenance, and query serving.
The system utilizes production-proven ANN libraries (e.g.,
FAISS) to enable sub-second retrieval. The index is tuned for
an optimal tradeoff between latency and recall.

D. MLOps and Productionization

Robust MLOps is required for continuous training, safe de-
ployment, and observability. The platform utilizes cloud-na-
tive orchestration (Kubernetes) to manage container lifecycle,
autoscaling, and health checks. CI/CD for models ensures
that each model version is contaierized and undergoes auto-
mated tests.

E. Knowledge Graph and Explainability

A dedicated Knowledge Graph layer is integrated to canoni-
calize skills and roles. This layer maps relationships between
related skills and provides the foundation for the system’s ex-
plainability features.

Innovative Research Publication

40



International Journal of Innovative Research in Engineering and Management (IJIREM)

VI. IMPLEMENTATION

Choose your role

' Applicant Interviewer

Figure 2: User role module showing the two primary roles:
job applicants and employers (For Applicants)

Figure 2: Interface that allows users to choose their role in the selected role, the system redirects the user to the correspond-
system as either an applicant or an employer. Based on the ing authentication and system modules.

Create Applicant account

Username

ired. 150 characters or fewer

Email address

Password

Confirm password

Sign up  Already have an account?

Back

Figure 3: Applicant registration interface used for creating a candidate
profile by entering personal and professional information

Figure 3: Applicant registration interface used to create a new dress, and password. This process enables new users to access
account by entering basic details such as username, email ad the job search platform.
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Login as Applicant

Username

vishal54

Password

Log in  No account? Create one

Back

Figure 4: Applicant login interface that allows registered users
to securely access the job recommendation platform

Figure 4: Interface that allows registered applicants to se- job recommendation features of the platform.
curely log in to the system using their username and pass-
word. After successful authentication, users can access the

Intelligent Agent-
Based Job
Search System

L

vishal
vishaldevkumarl9@gmail.com
a Choose File

VishalDevKumarResume.docx

Figure 5: Resume upload module where applicants submit their
resumes for automated skill extraction and analysis

Figure 5: Resume upload interface where applicants submit cessed to extract relevant skills and candidate information.
their resumes to the system. The uploaded resume is pro
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x Extracted Skills

ia Job Recommendations

Software Engineer Intern
Company: Resume Made

Matched skills:

(

Details: |
Match Percentage: 50.00%

SDE 1 - DevOps
Company: CoinDCX

Matched skills:

Details: |
Match Percentage: 37.50%

Data Sclentist - |
Company: Swiggy
Matched skills:
Details: |

Match Percentage: 37.50%

Figure 6: Job recommendation interface displaying extracted skills and matched job suggestions

Figure 6: Interface displaying extracted skills and job recom- the applicant’s resume and suggests suitable job opportunities
mendations generated by the system. The platform analyzes with matching skills.

Create Employer account

Register to access the job search system. Your information is kept private.

Username

Required. 150 characters or fewer. Letters, digits and @/./+/-/ _ only.

Emall address
Password

Confirm password

Already have an account? Log.in

Figure 7: Employer registration interface for creating recruiter accounts to post job
openings(For Interviewer)
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Figure 7: Employer registration interface that allows recruit- username, email, and password. This enables employers to
ers to create an account by providing basic details such as access recruitment features.

Login as Employer

Sign in to continue to the job search platform:

Username

| No account? Create one

Figure 8: Employer login interface enabling recruiters to access the system and manage job postings

Figure 8: Employer login interface that enables registered re- cruiters to securely access the platform. After logging in, em-
ployers can manage job postings and view candidate matches.

s Post a Job

itle

Data Analyst

mpany
Amazon
rired skills (comma separated)

Python, Java, HTML, DSA

Job Title: Data Analyst
Location: Bangalore, India
Job Type: Full-time

Job Summary:

Best Health Bars is seeking a creative and data driven Data Analyst to lead our online presence. You will be
responsible for developing strategies to increase brand awareness, driving website traffic, and managing social
media campaigns to promote our new product line.

Post Job

Figure 9: Job posting interface used by employers to create and publish job descriptions on the platform.
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Figure 9: Job posting interface where employers can enter job
details such as title, required skills, experience, and descrip-

Matches for: Data Analyst

Company: Amazon

tion. The system uses this information to identify suitable can-
didates.

Figure 10: Matched applicant results showing ranked candidate profiles based on semantic
similarity with job requirements

Figure 10: Interface displaying matched applicants for a
posted job based on skill similarity and system analysis. Em-
ployers can review candidate profiles and resumes to select
suitable applicants.

VII. EVALUATION AND RESULT

A. Dataset and Experimental Setup

A dataset comprising various job descriptions and applicant
profiles was collected. The text was preprocessed using stand-
ard NLP techniques. For resume parsing, spaCy was utilized
to extract relevant entities which were then transformed into
embeddings.

Table 2: Performance Comparison of Job Applicant Match-

ing Methods
Method Precision Recall Accuracy
TF-IDF 68% 64% 66%
BERT 82% 80% 81%
Proposed Model 88% 86% 87%

Here’s how the different methods stack up-

So, transformer-based semantic matching really bumps up the
relevance of job recommendations compared to old-school
keyword matching. The hybrid approach keeps things robust
and makes sure the recommendations stay accurate.

B. Performance Metrics

To measure how well the system works, we used text similar-
ity scoring. When we didn’t have embeddings available, we
built a TF-IDF document—term matrix using TF-IDF Vector-

izer. In other words, we took all the job descriptions and ap-
plicant text and turned them into vectors. Then we calculated
the similarity between the applicant and the job post using co-
sine similarity. These are the vectors that represent the job de-
scriptions. The remaining vectors represent the applicants.
Once we were able to get this score, we were then able to ac-
quire it into percentages, thus allowing us to easily compare
each candidate based on the similarity of the job requirements
and the applicant text.

This method is significant to us since it provides us a quick
way of determining how similar a candidate's profile is to a
certain job description.

C. System Robustness and Fallback Mechanism

The evaluation compared traditional TF-IDF matching with
the proposed transformer-based semantic matching. The re-
sults, summarized in Table 2, indicate that the proposed ap-
proach provides a significant improvement.

VIIl. CONCLUSION

This paper presented an intelligent web platform for job search
and skill matching using Natural Language Processing and
transformer-based techniques. The proposed system addresses
the limitations of traditional keyword-based recruitment plat-
forms by introducing semantic analysis for better understand-
ing of candidate profiles and job descriptions. The system in-
tegrates spaCy for automated resume parsing, Sentence Trans-
formers for semantic similarity computation, and DistilBERT
for contextual job classification.

By leveraging these technologies, the platform is able to ana-
lyze unstructured textual data from resumes and job postings
and generate more relevant job recommendations. The exper-
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imental evaluation demonstrates that semantic similarity tech-
niques provide more accurate matching compared to tradi-
tional keyword-based approaches. Additionally, the hybrid
matching strategy incorporating TF-1DF as a fallback mecha-
nism improves system reliability and ensures continuous op-
eration even when embedding services are unavailable.

The proposed system can offer a viable solution for modern
recruitment systems, reducing human screening and increas-
ing the relevance of recommended jobs. Overall, it is evident
that the system has the potential for applying ai-driven tech-
nologies to improve efficiency and accuracy in digital recruit-
ment systems.

IX. FUTURE SCOPE

¢ Real-time labor market analytics: ensure that the skills and
trends in the recommendations remain up-to-date.

o Advanced generative Al for resume/JD improvement: au-
tomatically enhance resumes and job descriptions for bet-
ter matches.

o Explainable Al (XAI) for recommendations: provide ex-
planations for the matches in order to increase the level of
trust with employers and candidates.

o Continuously retrain the models with new data: update the
recommendations according to the changing trends in the
market.
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