Al-Enabled Recruitment System for Candidate
Screening and Assessment

Authors: Mrs.Banupriya.K.M, Assistant Professor, Department of Computer Science and Engineering,
Arunai Engineering College, Tamil Nadu, India

Kirthika M, *Devathadsani S, 3Jefina Sweety Y,
Department of Computer Science, Arunai Engineering College, Tiruvannamalai, Tamil Nadu, India

Abstract- The traditional recruitment process is often manual, time-consuming, and prone to bias. This
project presents an AI-Enabled Recruitment System that automates candidate screening and evaluation
using Machine Learning and Deep Learning techniques. The system is developed using Python and Flask
for backend processing, HTML, CSS, and JavaScript for frontend development, and MySQL for database
management. Natural Language Processing (NLP) is used for resume parsing, skill extraction, and resume
ranking. A Random Forest model predicts candidate suitability scores, while CNN and RNN models
analyze video and audio performance during interviews. The system also integrates OCR-based document
verification, career gap analysis, and Explainable Al to ensure transparency and fairness in decision-
making. Additionally, Al-driven practice questions help candidates prepare effectively. This intelligent
platform enhances recruitment efficiency, accuracy, and scalability while reducing bias in hiring decisions.
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1. INTRODUCTION process. Al can analyze resumes intelligently,
predict candidate performance, and evaluate

Recruitment is a critical function in Human interview behavior objectively.
Resource Management. Selecting the right
candidate  directly  impacts  organizational This project introduces an Al-based recruitment
productivity and growth. However, traditional system that integrates resume analysis, skill
recruitment systems rely heavily on manual assessment, interview monitoring, and candidate
processes, which are slow and inefficient. ranking into one intelligent platform.
In conventional hiring: IL. LITERATURE SURVEY

* HRmanually reads resumes. A. NLP-Based Resume Screening

e Shortlisting is done based on keyword

matching. Researchers developed a resume screening model
using NLP techniques such as tokenization, stop-
word removal, TF-IDF, and cosine similarity. The
system improved resume matching accuracy
compared to keyword-based filtering. However, it
did not include interview analysis.

e Interviews are evaluated subjectively.

e Skill assessment may not reflect real
ability.

. . B. Machine Learning for Candidate Ranking
These issues result in:

e Loss of skilled candidates. This study used Random Forest and Decision Tree

S algorithms to rank candidates based on structured

® Increased hiring time. features like experience and skills. Random Forest

e Biased decision-making. achlevefi high accuracy but lacked resume text
processing.

e Increased recruitment cost.

. . - . . C. OCR-Based Document Verification
With advancements in Artificial Intelligence, it is

possible to automate and optimize the recruitment



This research introduced automated document
verification using Optical Character Recognition
(OCR). It reduced manual effort but did not integrate
candidate performance prediction.

D. Video Interview Analysis Using CNN

Researchers used CNN models to analyze facial
expressions and detect candidate engagement during
interviews. It improved behavioral assessment but
raised privacy concerns.

E. Online Technical Assessment System

This paper proposed automated coding and aptitude
evaluation using ML models. It ensured objective
skill measurement but lacked resume integration.

F. Explainable AI in Hiring

This study emphasized transparency in Al-based
recruitment using Explainable Al (XAI) techniques.
It helped HR understand why a candidate was
ranked high or low.

From these studies, it is clear that most systems
focus on individual modules. Our project integrates
all modules into one unified system.

I1I. PROBLEM STATEMENT

Existing recruitment systems face the following
challenges:

1. Manual resume screening consumes
significant time.

2. Keyword-based filtering ignores semantic
meaning.

3. Lack of real-time skill evaluation.
4. Human bias in interview decisions.
5. No automated interview monitoring.

6. Poor integration between screening and
ranking.

7. Lack of transparent decision explanation.

Therefore, there is a need for a smart Al-based
recruitment system that ensures efficiency, fairness,
and accuracy.

IV. PROPOSED METHODOLOGY
The proposed system works in multiple stages:
A. Resume Parsing using NLP

e Extract text from PDF/DOC resumes.

e Perform preprocessing  (tokenization,
lemmatization).

e Identify skills, experience, education.
e  Match with job description.

B. Feature Extraction

e Convert text into numerical vectors.
e Use TF-IDF or word embeddings.

e  Generate feature dataset.

C. Candidate Score Prediction (Random
Forest)

e Train model using Kaggle dataset.

e Input features: skills, experience, test
score.

e Predict performance score.

e Improve accuracy using cross-validation.
D. Video Monitoring (CNN)

e Capture candidate video during interview.
e Detect facial expressions.

e  Monitor suspicious activities.

e Evaluate engagement level.

E. Audio Analysis (RNN)

e Convert speech to text.

e Analyze fluency and confidence.

e Detect hesitation and tone variations.

F. Final Ranking

e Combine resume score, test score,
interview score.

e Apply weighted ranking formula.

o Generate final candidate list.

V.SYSTEM ARCHITECTURE

The Al-powered recruitment system
uses a multi-layer architecture where
the user interface allows candidates to
apply for jobs and recruiters to manage
hiring. The backend Al engine performs
resume screening using NLP, conducts
Al-based mock interviews, and
generates candidate scores. All data is



stored in a centralized database and
processed using machine learning and
cloud services for scalability. An
analytics dashboard presents reports
and insights to support decision-
making. Overall, the architecture
enables automated, accurate, and data-
driven recruitment.

Al Powered Recruitment Web Platform Architecture

Data Flow & Reports

Fig 4.1 System Architecture diagram
1. User Interface (Frontend Layer)

This is the interaction layer where users use the
system.

Recruiter:

e Post job openings
e View shortlisted candidates
e Check analytics dashboard

Candidate:
e Register & login
e Upload resume
e Apply for jobs
e Attend Al mock interview

> Sends user data to the backend for

processing
> Built using: HTML, CSS, JavaScript
(React optional)

2. Backend AI Engine (Core Logic Layer)
This is the main processing layer.
It has 3 important modules:

A. Resume Screening Module
Automatically filters resumes.
Functions:

e NLP skill extraction — finds skills from
resume text

e Parsing — converts resume into structured
data

e Ranking — gives score based on job
requirements

Output: Shortlisted candidates

B. Interview Simulation Module
Conducts Al mock interviews.
Functions:

Generates technical & HR questions
Records candidate answers

Evaluates responses using Al

Gives score and feedback

Helps candidates prepare for real
interviews

C. Recruitment Analytics Module

vV e e e e

Used by recruiters for decision making.
Functions:

Candidate performance analysis
Skill gap detection

Hiring success rate

Report generation

3. Database Layer (Data Storage)

Stores all system data.

Contains:
e Candidate profiles
e Resumes
e Job descriptions
e Interview scores
e Feedback & reports

> Implemented using MySQL / MongoDB
4.Al & Cloud Services Layer
Provides intelligence + scalability.
Includes:

e Machine Learning models — candidate
scoring

e NLP algorithms — resume parsing

e (Cloud services — storage & API
processing

> Makes the system fast and scalable

5. Analytics Dashboard (Visualization Layer)

Displays data in charts and graphs for recruiters.
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Fig 4.2 Analytics Dashboard Diagram

Shows:
e  Number of applicants
e Top ranked candidates
e Selection ratio
e  Skill demand trends

> Helps in quick hiring decisions
6. Data Flow & Reports Layer
Final output layer.
Generates:

e Recruitment reports

e (Candidate feedback

e Performance insights

> Sent to both recruiter and candidate
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Fig 4.3 Overall Diagram

L. Candidate uploads resume
ii. Resume — Al screening — score
generated
1ii. Candidate attends AI mock interview
iv. Results stored in database
V. Analytics dashboard shows insights
Vi. Recruiter selects best candidate

VI. Expected Results and Discussion
The system is expected to:

The proposed Al-Enabled Recruitment System is
expected to significantly improve the overall hiring
process by making it faster, smarter, and more
reliable. Through automated resume parsing using
NLP, the system can quickly extract skills,
qualifications, and experience from resumes,
reducing manual screening time by nearly 60—70%.
This allows HR teams to focus more on strategic
evaluation rather than repetitive tasks.

The use of the Random Forest algorithm improves
candidate matching accuracy by analyzing multiple
parameters such as skills, experience, and test
performance. Unlike simple keyword filtering, the
system understands the context of resumes and
predicts candidate suitability more effectively.

To reduce human bias, the system evaluates
candidates based only on measurable performance
metrics. Automated scoring and ranking ensure
fairness and equal opportunity in selection.
Additionally, CNN-based video monitoring and
RNN-based audio analysis enhance interview
evaluation by assessing facial expressions,
engagement level, speech clarity, and confidence.

The system also provides an HR analytics dashboard
that displays applicant statistics, performance
summaries, and ranking reports. This improves
decision transparency and supports data-driven
hiring decisions.

e Reduce recruitment time

e Improve candidate selection accuracy
e Minimize human bias

e Provide automated monitoring

e Accurately rank candidates based on skill
and performance

e Increase overall hiring efficiency

Random Forest improves prediction accuracy, while
CNN and RNN enhance interview evaluation. NLP
ensures better understanding of resume content
compared to keyword-based filtering.

VII. CONCLUSION

The Al-Enabled Recruitment System provides a
complete automated solution for candidate
screening and assessment. It integrates NLP,
Machine Learning, and Deep Learning techniques to
evaluate candidates objectively. By using Python,



Flask, HTML, CSS, JavaScript, and MySQL, the
system ensures full-stack implementation.

The system reduces manual workload, improves
hiring accuracy, minimizes bias, and supports data-
driven recruitment decisions. It is suitable for
corporate hiring, campus placements, and online
recruitment platforms.

VIII. FUTURE SCOPE

Future improvements may include:
e Integration with LinkedIn and job portals.
e Transformer-based models like BERT.
e Cloud-based deployment.
e Real-time chatbot for candidate support.
e Blockchain for certificate verification.

e Advanced emotion recognition models
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