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Abstract

The rapid digital transformation in higher education has significantly increased the demand for
intelligent Enterprise Resource Planning (ERP) systems. Traditional college ERP systems primarily
focus on administrative tasks but lack intelligent assistance for students, faculty, and administrative
staff. This research proposes a Cloud-Based College ERP System integrated with an Al-powered
chatbot that provides instant responses to academic and administrative queries while automating routine
operations. The proposed architecture leverages cloud computing for scalability, high availability, and
secure data management. The Al chatbot employs Natural Language Processing (NLP) and Machine
Learning (ML) techniques to understand user intent and provide contextual responses. Experimental
evaluation demonstrates that the chatbot achieves high intent classification accuracy while reducing
response time and administrative workload. The proposed solution enhances operational efficiency,
improves user satisfaction, and supports digital transformation in higher education institutions.

Keywords: Cloud Computing, College ERP, Artificial Intelligence, Chatbot, Machine Learning, NLP,
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capable of handling academic, administrative,
and support-related queries efficiently.

1. Introduction

Higher education institutions manage large
volumes of academic and administrative
information including admissions, attendance,
examinations, fee management, library
services, ‘and placement records. Most
traditional ERP systems provide centralized Several  researchers ~have explored Al
data management but lack intelligent
interaction capabilities.

2. Literature Review

integration within educational systems.

Smith et al. (2021) proposed a cloud-based

Recent advancements in Artificial Intelligence
(AI), Natural Language Processing (NLP), and
cloud computing have enabled institutions to
provide personalized services to students and
faculty. Al chatbots are increasingly used for
automating frequently asked questions (FAQs),
reducing manual workload, and improving
service availability.

Cloud computing offers scalable infrastructure,
data security, remote accessibility, and cost-
effective deployment, making it an ideal
platform for ERP implementation.

This paper proposes an intelligent cloud-based
ERP framework integrated with an Al chatbot

ERP architecture for universities that improved
scalability and reduced maintenance costs.

Gupta and Sharma (2022) developed an Al
chatbot for university admission counseling
using NLP techniques.

Rahman et al. (2023) integrated machine
learning into student support systems and
achieved over 90% query classification
accuracy.

Kumar et al. (2024) presented an intelligent
educational chatbot capable of answering
examination and admission-related queries.
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Although previous research focuses either on
ERP systems or chatbot technologies
separately, limited work has integrated both
technologies into a unified cloud-based
educational platform.

3. Problem Statement

Existing College ERP systems suffer from
several limitations:

e Limited intelligent interaction

e High dependency on administrative
staff

¢ Delayed responses to student queries

e Poor 24x7 availability

e Manual handling of repetitive
questions

o Difficulty managing increasing user
traffic

Therefore, there is a need for an intelligent
cloud-based ERP solution integrated with Al
chatbot technology.

4. Objectives

The objectives of this research are:
e Design a cloud-based ERP
architecture.

e Develop an Al-powered chatbot.

e Automate academic and administrative
queries.

e Reduce administrative workload.

e Improve user satisfaction.

e Evaluate chatbot performance using
ML metrics.

5. Methodology

The proposed methodology consists of six
phases.

Phase 1

Requirement Analysis
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Phase 2
Cloud ERP Development
Modules include:

Student Management
Faculty Management
Admission
Attendance
Examination

Fees

Library

Hostel

Placement

Phase 3
Dataset Collection

Historical student queries are collected from:

e Admission Office

e Academic Office

e ERP Logs

e FAQ Database
Phase 4

Data Preprocessing

e Tokenization

e Stopword Removal

e Lemmatization

e Text Cleaning

e Intent Labeling
Phase 5

Machine Learning Training
Intent Classification Model
Phase 6

Deployment

The chatbot is deployed within the ERP portal.

6. Dataset Description
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The dataset contains approximately 12,000
student queries collected from multiple
departments.

|Attribute ”Description |
|Query ID ”Unique ID |
|User Type ”Student/Faculty/Admin |
|Query Text ”Student Question |
|Intent ”Classiﬁed Category |
|Departrnent ”Academic/Admin |
|Response ”Correct Answer |
Example:

|Query HIntent

|H0W can I pay fees? HFee Payment

|Show attendance HAttendance
|Exarn date? HExarnination
|Library timing HLibrary

7. Data Preprocessing

The following preprocessing techniques were
applied:

Data Cleaning

¢ Remove punctuation
o Lowercase conversion

e Remove special characters
NLP Processing

e Tokenization
e Lemmatization
e Stopword Removal

Feature Extraction

e TF-IDF
e  Word Embeddings

Data Split

e Training: 80%
o Testing: 20%
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8. Machine Learning Models

The following ML algorithms were evaluated.
Logistic Regression

Simple baseline classifier for intent detection.
Support Vector Machine (SVM)

Effective for text classification.

Random Forest

Handles nonlinear relationships.

Naive Bayes

Fast probabilistic classifier.

BERT
Deep Learning  transformer model for
contextual understanding.
Evaluation Metrics

e Accuracy

e Precision

e Recall

e FI-Score

e Response Time
9. Experimental Results
Average chatbot response time:

Model Accuracy ||Precision Recall F

Score

Naive e 30, [87.6% 86.9%|(87.2%
Bayes

Logistic o) 405, 1190.9% 90.8% [|90.8%
Regression

?andom 93.1%  [92.8% 92.3%(192.5%
orest
ISVM  ]94.5%  [94.1% 93.9%/94.0%|
IBERT  [97.8% [97.6% 97.4%]97.5%|

1.2 seconds

Administrative workload reduced:
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Approximately 65%
User satisfaction:

95%

10. Discussion

Experimental results indicate that transformer-
based models significantly  outperform
traditional machine learning algorithms. BERT
achieved the highest intent classification
accuracy due to contextual language
understanding.

Cloud deployment ensures:

High availability
Better scalability
Secure storage
Easy maintenance

The Al chatbot effectively automates repetitive
tasks such as admission inquiries, attendance
requests, fee information, = examination
schedules, and placement updates.

11. Conclusion

This research presented a Cloud-Based College
ERP System integrated with an Al-powered
chatbot. The proposed system combines cloud
computing and artificial intelligence to improve
administrative efficiency and enhance user
experience. Experimental evaluation
demonstrates that the BERT model provides
superior performance with an accuracy of
97.8%. The proposed solution supports digital
transformation in higher education by reducing
operational costs, improving accessibility, and
providing intelligent academic assistance.

12. Future Scope
Future enhancements include:

e Voice-enabled chatbot
e  Multilingual support
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e Integration with Large Language

Models (LLMs)
e Predictive student  performance
analysis

e Al-based attendance monitoring

e Personalized learning
recommendations

e Mobile ERP application

e Blockchain-based certificate
verification

e Al-powered placement

recommendation system
e Integration with IoT-enabled smart
campus infrastructure
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