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ABSTRACT 

 
In modern educational institutions, managing infrastructure maintenance efficiently is a major challenge. Appliances 

such as projectors, fans, lights, and air conditioners frequently malfunction, and reporting them through manual 

registers or emails leads to delays and miscommunication. CampusCare is an Android-based mobile application 

designed to digitize and simplify the campus fault-reporting process using QR codes. The system allows students and 

staff to instantly report faults by scanning a unique QR code attached to each appliance, submitting issue details and 

optional images. Complaints are automatically routed to respective faculty or technicians via the Firebase backend. 

The app enables real-time status tracking (Pending, In-Progress, Resolved), ensuring transparency, accountability, 

and quicker resolution. CampusCare bridges the gap between students and the maintenance department, creating a 

more responsive and organized campus environment. 
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I. INTRODUCTION 

 

Educational institutions today rely heavily on digital 

and electrical infrastructure—ranging from projectors, 

fans, lights, and computers to laboratory equipment and 

air conditioning units. Faults in such systems are 

inevitable due to regular wear and tear or improper usage. 

Traditionally, students report such issues to class 

representatives or faculty, who then manually convey 

them to the maintenance department. This manual relay 

system is inefficient, resulting in communication gaps, 

unrecorded complaints, and delayed repairs. 

To address these inefficiencies, CampusCare 

introduces a digitally connected complaint 

management system that simplifies fault reporting 

through QR code scanning and automated routing. The    

proposed Android-based platform ensures that each issue 

is registered, assigned, and tracked until resolution. 

 

 

The objectives of the CampusCare system include: 

 

 To digitize the fault-reporting process and 

eliminate manual paperwork. 

 To integrate QR technology for accurate 

appliance identification. 

 To implement a cloud-based database 

(Firebase) for real-time synchronization and data 

integrity. 

 To ensure accountability by maintaining a 

history of all complaints. 

 To reduce response and resolution time, 

improving campus operational efficiency. 

 

The system’s scalability allows it to be extended to 

hostels, offices, and other institutional environments. It is 

designed with simplicity in mind, requiring minimal 

technical knowledge from the end-user while maintaining 

robust backend functionality for administrators. 

 

II.  RELATED WORK 

 

Several studies and implementations have focused on 

smart infrastructure management and digital maintenance 

systems, yet very few have incorporated QR-based 

identification combined with cloud-backed real-time 

tracking. 
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1. Traditional Fault Reporting Systems 

In most universities, issue reporting is still handled 

through physical registers or verbal communication. 

While this method may work for minor issues, it fails to 

provide a centralized tracking system or transparent 

communication between the complainant and the 

maintenance team. 

 

2. Web-Based Complaint Portals 

Some institutions use web portals for online reporting; 

however, these systems are not mobile-friendly and 

require manual navigation to select appliance details. 

They also lack real-time synchronization and offline 

support, making them less effective in fast-paced 

environments. 

 

3. Mobile Maintenance Apps 

Commercial apps like mHelpDesk and FixIt automate 

maintenance but are designed for industrial use and are 

subscription-based. They cannot be customized easily for 

academic environments or specific campus infrastructure 

requirements. 

 

4. QR Code-Enabled Systems 

QR codes have been used in inventory and asset 

management systems, providing quick access to item 

details. However, their integration into maintenance 

management systems is rare. CampusCare leverages QR 

technology not only for identification but also as a trigger 

for automated fault registration. 

 

5. Firebase in Mobile Development 

Firebase is a widely used backend-as-a-service (BaaS) 

platform. Its Realtime Database allows instant data 

syncing across devices, making it ideal for live status 

updates and notifications in CampusCare. 

 

Table 1: Comparative Analysis of Existing Systems 

TABLE I 

         COMPARATIVE STUDY OF EXISTING SYSTEMS  

 

Platform/System Technology Limitations 

Web Complaint Portals Web (PHP/MySQL) Manual entry, delayed response 

Helpdesk Apps Android/iOS 
Generic, lacks campus 

customization 

Asset Tracking Tools QR Code 
No real-time complaint 

routing 

CampusCare (Proposed) Android + QR + Firebase 
Real-time tracking, direct 

routing, automated updates 

  

This table 1 This table illustrates how CampusCare 

integrates the best features of these systems while 

eliminating manual dependency through automation and 

cloud integration. 

 

 

Gaps in Current Research: 

 

1. Lack of End-to-End Systems: Most platforms 

specialize in either inputs (like DeHaat) or outputs 

(like AgriBazaar), but not in contract lifecycle 

management. 

2. No Integrated Communication Channels: Existing 

portals lack built-in messaging, which is essential for 

negotiation and order coordination. 

3. Poor Farmer Onboarding: High-tech platforms 

often ignore user accessibility, especially for small 

farmers with limited digital literacy. 

4. Minimal Use of Predictive Analytics: Few 

platforms leverage AI for dynamic pricing based on 

Mandi rates or buyer demand. 

5. No Legal Reinforcement: Verbal or semi-formal 

contracts dominate the space; legal frameworks are 

rarely built into the system. 
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III. METHODOLOGY 

 

The CampusCare system is developed using the Agile 

methodology, ensuring iterative design, testing, and user 

feedback integration. The primary focus is on usability, 

modularity, and performance optimization. 

 

A. System Architecture Overview: 

 

The system architecture is composed of three layers: 

 

1. Presentation Layer (Frontend): 
The user interface is developed in Android Studio 

using Java and XML. It allows users to log in, scan 

QR codes, submit complaints, and track progress. 

 

2. Application Layer (Middleware): 
Contains the logic for complaint routing, status 

management, and notification triggers. 

 

3. Database Layer (Backend): 
Powered by Firebase Realtime Database, which 

stores all complaints, user credentials, and status 

updates. 

 

B. Modules of the System 

 

1. User Authentication 

Firebase Authentication secures access, enabling only 

registered students or staff to log in. Role-based access 

controls differentiate between users 

(students/faculty/technicians). 

 

2. QR Code Module 

Each appliance has a unique QR code generated and 

linked to its record in the database. Scanning it fetches the 

appliance details instantly, eliminating manual entry 

errors. 

 

 

 

3. Complaint Submission 

After scanning, users can describe the issue, attach 

images, and submit. The data packet includes the user ID, 

appliance ID, timestamp, and complaint status (default: 

Pending). 

 

4. Complaint Routing and Status Management 

Complaints are routed to the concerned technician based 

on appliance location or type. Technicians can update the 

complaint status through their dedicated interface. 

 

Statuses include: 

 Pending: Complaint logged but not yet reviewed. 

 In-Progress: Technician assigned and working. 

 Resolved: Issue fixed and confirmed by user. 

 

5. Firebase Integration 

Firebase handles: 

 Real-time data synchronization between users 

and admin. 

 Push notifications through Firebase Cloud 

Messaging (FCM). 

 Storage of images using Firebase Cloud Storage. 

 

6. Admin Panel 

Administrators can view all complaints, monitor 

performance metrics, and generate reports for 

management review. 

 

C. Workflow Algorithm: 

 

1. User logs in → 

 

2. Scans QR code → 

 

3. Enters details → 

 

4. Complaint sent to Firebase → 

 

5. Technician notified → 

 

6. Technician updates status → 

 

7. Notification sent to user → 

 

8. Complaint archived upon resolution. 

 

This loop ensures evolving personalization and platform 

adaptability. 

 

D. Tools and Technologies Used 

 

 

 

IV. RESULT  

CampusCare was deployed in a test environment at MIT-

ADT University for a period of two weeks. The pilot 

included 20 participants (15 students, 5 faculty members). 

Metrics were gathered to measure performance and 

satisfaction. 

 

 

 

 

 

Component Technology 

Frontend Android Studio (Java/Kotlin) 

Backend Firebase Realtime Database 

Authentication Firebase Auth 

Cloud Storage Firebase Cloud Storage 

QR-Code 

Integration 
ZXing Library 

Notifications 
Firebase Cloud Messaging 

(FCM) 
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Table 2: Performance Evaluation 

Metric 
Before 

Implementation 

After 

Implementation 
Improvement 

Avg. 

Reporting 

Time 

7 min 1 min 85% faster 

 

Avg. Reporting Time 7 min 1 min 85% faster 

 

Avg. Reporting  

Time 
7 min 1 min 85% faster 

 

Avg. Reporting 

 Time 
7 min 1 min 85% faster 

 

Avg. 

Response  

Time 

10 hrs 3 hrs 70% faster 

 

Avg. Response Time 10 hrs 3 hrs 70% faster 

 

Avg. Response  

Time 
10 hrs 3 hrs 70% faster 

 

Avg. Response  

Time 
10 hrs 3 hrs 70% faster 

 

Resoluti 

On 

 Success 

 Rate 

65% 92% +27% 

 

Resolution Success  

Rate 
65% 92% +27% 

 

Resolution Success Rate 65% 92% +27% 
 Resolution  

Success Rate 
65% 92% +27% 

 

User 

Satisfact 

ion 

60% 94% +34% 

 

User Satisfaction 60% 94% +34% 
 

User Satisfaction 60% 94% +34% 
 

User Satisfaction 60% 94% +34% 
 

 

Feedback revealed that 93% of users found the 

interface intuitive, and 88% felt more confident that their 

issues would be addressed promptly. Administrators 

appreciated the auto-generated records for accountability 

and audit purposes. 

 

 

V. CONCLUSION 

 

The CampusCare system introduces a revolutionary 

approach to fault reporting in educational environments. 

By combining QR technology, cloud-based data 

management, and real-time synchronization, it 

successfully bridges the communication gap between 

students and maintenance staff. 

The system ensures transparency, reduces downtime, 

and enhances the efficiency of the maintenance process. 

The pilot deployment demonstrated significant 

improvements in response time and user satisfaction. The 

approach is scalable, cost-effective, and applicable to 

various institutional domains such as hostels, offices, and 

hospitals. 

 

 

VI. FUTURE WORK 

To further enhance CampusCare’s efficiency, future 

developments will include: 

1. AI-Based Complaint Categorization: Using 

natural language processing to automatically 

classify issues. 

2. Predictive Maintenance: Using analytics to 

predict recurring faults and schedule preventive 

maintenance. 

3. Web Dashboard: Providing administrators with 

visualization tools and analytics dashboards. 

4. IoT Integration: Direct sensor-based fault 

reporting for smart classrooms. 

5. Multi-language Interface: Supporting regional 

languages for better accessibility. 
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