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Abstract—The increasing demand for efficient campus
placement management has led educational institutions
to adopt digital solutions. Traditional placement systems
often rely on manual processes, resulting in
inefficiencies, lack of transparency, and delayed
communication. This paper presents an Al-Driven
Placement Management System designed to automate
and enhance the placement process using modern web
technologies and artificial intelligence.

The system is developed using React.js for the frontend,
FastAPI for the backend, and MongoDB for database
management. It integrates an Al assistant powered by a
Large Language Model (LLM) to provide personalized
career guidance, interview preparation, and resume
suggestions. The platform enables centralized
management of students, companies, and recruitment
drives while offering real-time application tracking and
analytics.

The proposed system improves operational efficiency,
reduces administrative workload, and enhances student
engagement. Experimental results demonstrate the
effectiveness of the system in streamlining placement
activities and providing intelligent insights.

Index  Terms—Artificial Intelligence, Placement
Management System, FastAPI, React.js, MongoDB,
LLM, Campus Recruitment, Web Application

I. INTRODUCTION

Campus placement plays a crucial role in shaping the
careers of students and the reputation of educational
institutions. It serves as a bridge between academia
and industry by connecting students with potential
employers. However, managing placement activities
manually becomes increasingly difficult as the
number of students and companies grows.

Traditional systems often involve maintaining
spreadsheets, sending emails, and manually tracking
applications. These methods are prone to errors,
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delays, and inefficiencies. Moreover, students lack a
centralized platform to access opportunities and track
their progress.

With the advancement of artificial intelligence and
web technologies, there is an opportunity to
transform placement systems into intelligent and
automated platforms. Al can enhance decision-
making, provide personalized recommendations, and
improve user experience.

This paper proposes an Al-Driven Placement
Management System that integrates automation with
intelligent assistance. The system aims to simplify
placement processes, improve  transparency, and
provide real-time insights for both students and
administrators.

II. PROBLEM STATEMENT

Despite the importance of placement systems, many

institutions still rely on outdated or semi-digital

methods. These systems suffer from several issues:

e Lack of centralized data management

e Inefficient communication between students and
officers

e  Manual tracking of applications

e No intelligent guidance for students

e Limited analytics and reporting

Students often struggle to find relevant opportunities,

while placement officers face challenges in managing

large volumes of data. These issues highlight the

need for a comprehensive system that automates

processes and provides intelligent support.

III. EXISTING SYSTEM

The existing placement process in most educational
institutions is primarily manual or partially digitized,
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lacking a centralized and intelligent system. Student
information, including resumes and academic details,
is often maintained using spreadsheets or separate
databases, leading to redundancy and data
inconsistency. Communication between students and
placement officers is typically carried out through
emails, notice boards, or messaging platforms, which
results in delays and missed updates. Placement
drives are managed manually, and there is no
unified platform to track applications or monitor
student progress in real time. Additionally, existing
systems do not provide personalized career guidance
or skill recommendations to students. The absence of
automation and analytical tools makes the entire
process time-consuming, inefficient, and prone to
human errors, thereby affecting the overall
effectiveness of campus recruitment activities.
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Fig 1: Block diagram of Existing system
IV. WORKFLOW

The complete workflow can be summarized as
follows:

User Login (Student / Officer)

Student Profile Creation

Drive Creation by Officer

Student Application Submission

Al Assistance for Guidance

Backend Processing & Data Storage

Applicant Review by Officer

XA A=

Selection and Result Update
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Fig 2: Workflow diagram
V. PROPOSED SYSTEM

The proposed system is a web-based platform that
connects students and placement officers through a
centralized interface.

Main Users:

e  Students

e  Placement Officers Core Functionalities:

e  User authentication and role management

e Drive creation and management

e  Student application tracking

e  Al-powered career assistance

The system ensures secure and efficient handling of
placement data while providing a user-friendly
interface.

VI. SYSTEM ARCHITECTURE

The system follows a client-server architecture.
Components:

i) Frontend (Client)

e  Built using React

e Handles user interaction

ii) Backend (Server)
e  Built using FastAPI
e Manages APIs and business logic

iii) Database
e MongoDB (NoSQL)
e  Stores users, drives, and applications

iv)Al Module
e Integrated using Large Language Models
e Provides intelligent suggestions
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Fig 3: System Architecture
VII. MODULE DESCRIPTION

7.1. Student Module

The student module provides features for students to
participate in placement activities.

Features:

e Registration and login

e View available drives

e  Apply for placement drives

o Upload resume

e  Track application status

o  Use Al assistant

7.2. Officer Module

The officer module allows administrators to manage
placement operations.

Features:

7.2.1.  Add and manage companies

7.2.2.  Create placement drives

7.2.3.  View registered students

7.2.4.  Download applicant list (CSV)

7.2.5.  Monitor placement statistics
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7.3. Al Assistant Module

The Al assistant enhances the system by providing
intelligent recommendations.

Features:

7.3.1.  Resume improvement suggestions

7.3.2.  Interview preparation guidance

7.3.3.  Skill recommendations

7.3.4.  Career advice
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Fig 4: Placements officer modules
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Fig 5: Student module
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Fig 6: Use case diagrams
VIII. IMPLEMENTATION

8.1. Frontend Development

The frontend is developed using React.js
with Tailwind CSS for styling. Features:b
8.1.1.  Responsive design

8.1.2.  Component-based architecture
8.1.3.  API integration using Axios

8.2. Backend Development

The backend is developed using FastAPI, which
provides high performance and easy API creation.
Features:

8.2.1. RESTful APIs

8.2.2.  JWT-based authentication

8.2.3.  Secure data handling

8.3. Database Design
The system uses MongoDB, a NoSQL database.
Collections:

8.3.1. Users
8.3.2.  Companies
8.3.3.  Drives

8.3.4.  Applications
IX. SYSTEM TESTING

System testing is a critical phase in the development
of the Al-Driven Placement Management System to
ensure reliability, performance, and correctness of the
application. Various testing methodologies were
applied to validate different components of the
system.

The testing process was carried out in multiple
stages, including unit testing, integration testing, and
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user acceptance testing, to ensure that each module
functions correctly both individually and as part of the
complete system.

9.1. Unit Testing

Unit testing was performed on individual modules of
the system to verify their functionality in isolation.
Each component such as wuser authentication,
company management, drive creation, and
application submission was tested independently.

Examples:

9.1.1.  Login and registration modules were tested
with valid and invalid inputs

9.1.2.  API endpoints were tested using tools like
Postman

9.1.3. Database operations were verified for
correctness

This ensured that each module performed as expected

without errors.

9.2. Integration Testing

Integration testing was conducted to verify the
interaction between different modules of the system.
The focus was on ensuring smooth communication
between the frontend, backend, and database.

Key checks included:

9.2.1. Data flow between React frontend and
FastAPI backend

9.22. APl response handling and error
management

9.2.3.  Database updates after user actions

This phase ensured that all integrated components

worked together seamlessly.

9.3. User Acceptance Testing (UAT)

User Acceptance Testing was performed to evaluate
the system from an end-user perspective. Both
students and placement officers tested the system in
real-world scenarios.

Test cases included:

9.3.1.  Student registration and login

9.3.2.  Applying for placement drives

9.3.3.  Viewing and managing applicants

9.3.4.  Using Al assistant features

Feedback from users helped improve usability and
performance.
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9.4. Performance Testing

Performance testing was conducted to evaluate the
system under different loads and usage conditions.
The system was tested for:

9.4.1. Response time of API calls

9.4.2. Handling multiple user requests

9.4.3. Data retrieval speed

Results showed that the system performs efficiently
under normal usage conditions with minimal delay.

9.5. Security Testing

Security testing was performed to ensure data
protection and secure access control.

Key measures tested:

9.5.1.  JWT-based authentication

9.5.2.  Password hashing using berypt

9.5.3. Role-based access control (RBAC)

9.5.4. Unauthorized access prevention

The system successfully prevented unauthorized
access and ensured secure data handling.

X.SECURITY MECHANISMS

The system ensures robust data security through
multiple layers of protection. It implements JWT-
based authentication to securely verify user identity
and manage session control. User passwords are
securely stored using berypt hashing, preventing
unauthorized access even in the event of data
breaches. Additionally, role- based access control is
enforced to restrict system functionalities based on
user roles such as student and officer. All API
endpoints are secured to prevent unauthorized access
and ensure safe communication between the frontend
and backend.

XI. SYSTEM FEATURES

The proposed system provides a comprehensive set of
features to streamline the campus placement process.
It offers centralized placement management, allowing
administrators to manage companies, drives, and
student data efficiently. Real-time application
tracking enables students and officers to monitor
application statuses instantly. The integration of an
Al-powered assistant enhances user experience by
providing career guidance, interview preparation, and
resume suggestions. The system also supports CSV
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export functionality for easy data handling and
reporting. Furthermore, an analytics dashboard
presents key insights such as placement rates and
student performance, all within a user-friendly
interface.

XII. RESULTS AND DISCUSSION

The system was evaluated under various real-world
scenarios, including student registration and login,
drive creation, application submission, and Al
assistant interaction. The results demonstrate that the
system significantly reduces manual workload by
automating repetitive tasks. It ensures faster data
processing and improves overall efficiency in
managing placement activities. Additionally, the Al
assistant contributes to better user engagement by
providing intelligent responses and guidance. The
system also enhances communication between
students and placement officers, making the entire
process more streamlined and effective.
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Fig 7: Screenshot of landing page
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XIII.  FEATURE ENHANCEMENTS

While the current system provides a strong
foundation, several enhancements can further
improve its capabilities. Future developments may
include a resume Al scoring system to evaluate
student profiles automatically. Integration of email
and SMS notifications can improve communication
and keep users updated in real time. An interview
scheduling system can be added to manage
recruitment stages efficiently. Developing a mobile
application would enhance accessibility for users.
Additionally, incorporating advanced analytics using
machine learning can provide deeper insights and
predictive capabilities.

XIV.  CONCLUSION

The proposed Al-Driven Placement Management
System presents an efficient, scalable, and intelligent
solution for modern campus placement management.
By combining web technologies with artificial
intelligence, the system improves administrative
efficiency while also supporting students in their
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career preparation. It successfully automates critical
placement processes, reduces manual effort, and
enhances decision- making through analytics. The
inclusion of an Al assistant further adds value
by offering personalized guidance, making the
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Fig 11: Screenshot of Al Assistant page

system a comprehensive and practical solution
for educational institutions.
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