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ABSTRACT: As educational campuses continue to grow in size and complexity, the need for efficient faculty- student
interaction is more important than ever. One of the frequent difficulties faced by students is finding faculty members on
a sprawling university campus, leading to missed meetings and lost academic time. This research proposes a smart
mobile app that uses modern technologies like GPS, campus mapping, and real-time data to help students locate faculty
members. In doing this, we drew many of our ideas from the existing smart attendance systems on the market today to
come up with what we believe is a viable, efficient, and safe-to-use comprehensive faculty locator system. The app's
overall goal is to minimize elapsed time for students trying to find the right person to talk to, within the context of
elapsed time being somewhat equivalent to lost time for the student. Improvements in this area ought to produce better
overall campus engagement.

KEYWORDS- Keywords- GPS, Barcode Technology, Teacher Location  Tracking, Classroom Management, Hybrid
Tracking Systems, Privacy Safeguards, Indoor Tracking, University Resource Optimization, Artificial Intelligence in
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L. INTRODUCTION

On huge university campuses, students often find it very difficult to track down their professors, particularly in an
open-space situation like that found in our campuses. Locating a professor can be next to impossible during open office
hours when there's no sign. And what about those students who are "finding themselves" in a more precarious state of
being lost and insufficiently thankful at the altars of unassigned classrooms or unannounced venue shifts? I see two
practical benefits to my proposed app that are also, admirably, in keeping with my university's mission of
transformation. First, it proposes a way to trace the real-time location of faculty members that is sufficiently techie
without being impractical. Second, it obeys that most important of commandments in the digital humanities—to ask a
question and answer it with both theory and real-world implementation.

Problem Statement

1. Students spend time searching for teachers throughout the different blocks and floors of campus buildings.

2. There's no centralized system for keeping track of teachers and their availability.

3. Current tracking methods—using phones and notice boards—are inefficient and serve better purposes in a past age.
4. Teachable moments on the grounds demand a more connected and accessible future, one that allows for privacy
while also letting students know where their teachers are and if they are free.

II. OBJECTIVE

The main goal is to design and implement an application that:

L Precisely follows faculty members within the campus, making use of barcode scanning and GPS technology.

L. Helps students find their professors with minimal effort.

L Supplies a smooth, contiguous user experience throughout the app's necessary functions of navigation, scheduling,
and real-time status updates.

L. Respects the privacy of app users and the data it requires, and grants reasonable amounts of control over that data to
both the users and the administrators.
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III. METHODOLOGY

The system architecture involves barcode scanners installed in classrooms and faculty ID cards embedded with unique
barcodes. When scanned, the system updates the faculty's current location in a centralized database. For outdoor
tracking, GPS modules embedded in smartphones provide real-time coordinates. An interactive campus map (built with
Leaflet.js) displays real-time movement.

Components:

Barcode Scanning Module

GPS Tracking Module

Mobile Application Interface (Android/iOS)
Secure Cloud Server

Admin Dashboard Integration

o

3.1 Technology Stack and Working Principle

Integration of Research Insights:

*From IJACSA: The use of QR codes and GPS to validate real-time presence.

*From JETIR: Campus navigation using QR-coded maps.

*From IJSR: Fingerprint, GPS, and QR integration for hybrid attendance systems.

*From PROGRESSIO: Barcode scanning systems for time logging and administrative efficiency.

*From IJRTE: Facial recognition, RFID, GPS, and IP cameras for hybrid tracking and location detection.

3.2 Working Mechanism:

1.Barcode Scanning:

L. Faculty members scan their ID card barcodes when entering classrooms or offices.

L The system updates their location in real- time.

2.GPS Tracking:

L If the faculty is outside of scanning zones, GPS data from the faculty's smartphone is used to estimate location.
L. GPS kicks in automatically when the faculty moves away from indoor areas.

3.Database Synchronization:

L. The scanned data is stored securely in a centralized cloud database.

L. Location updates are shared with authorized users (students and admins) through the app.

4.Student Access via App:

L Students can open the app, use the search bar or map interface to locate faculty.

L The system will show the room/floor where the faculty was last detected.

5.Fallback Mechanism:

L Ifno recent barcode or GPS data is available, the system displays the last known location with a timestamp.

IV. APPLICATION FEATURES IN DETAIL

Core Functionalities:

*Real-time faculty location tracking via barcode and GPS.

In-app map navigation across the university blocks and floors.

*Search functionality to find faculty, classrooms, or administrative offices.
Live timetable synchronization for students.

*Notifications about announcements or location unavailability.

4.1 Interfaces and User Experience:

1.Splash Screen:

*Displays VGU logo.

*Fast loading with seamless transition to home screen.

2.Home Screen:

*Top bar includes menu (settings, info), search bar, and QR code scanner.
*Center area shows interactive university map with clickable blocks.
*Bottom section features timetable and announcement widgets.
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3.Block View:

*Dropdown menu for floors.

*Room descriptions and labels for easy identification.
*Persistent Home button for easy navigation.
4.Floor View:

*Expandable list of rooms.

*Clean design for selecting specific rooms.
5.Room/Faculty Detail View:

*Flowchart navigation path from block to room.
*"Faculty Present" tag showing current occupant.
*Works similarly when accessed via the search bar.

4.2 Security and Privacy Considerations
*End-to-end encryption for all data.

*User authentication and role-based access control.
*Faculty consent before enabling location tracking.
*Legal compliance with data protection regulations.

4.3 Logo Significance

*VGU acronym: Represents Vivekananda Global University.
*Pin Drop: Signifies real-time location tracking.
*Graduation Cap: Reflects academic utility and identity.

4.4 Market Analysis and Competitor Landscape

*Existing navigation tools like Google Maps are inefficient indoors.

*Standard GPS tools fail in poor network environments.

*Other tracking apps lack integration with academic schedules and security features.

4.5 Unique Selling Points of Our App:

*Pinpoint indoor accuracy using barcode scanners.

*GPS integration for outdoor tracking.

*Real-time updates with low latency.

*Campus-map based interface designed specifically for universities.

4.5 Benefits of the Proposed System

*Saves students' time and improves faculty accessibility.
*Improves classroom engagement and timely consultations.
*Facilitates emergency location tracking and safety protocols.
*Reduces load on administration through automation.

V. RELEVANCE FOR UNIVERSITIES

*Classroom Scheduling: With accurate tracking data used properly, classroom can be assigned in an efficient manner.
This will therefore allow real-time adjustments to the schedule based on current occupancy or classroom availability.
*Compliance monitoring: Location data allows instructors to attend classes on time and conduct classes as they should,
thus improving accountability and transparency.

VI. APPLICATIONS OF LOCATION TRACKING
Location tracking technologies have changed several industries by providing real-time information on the movement

and location of people and assets. This chapter intends to explore contemporary location-tracking applications and
bring forth their importance for educational institutions, particularly in universities.
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6.1 Existing Applications

Tracking location is one of the most innovative applications used in sectors such as transportation, healthcare, logistics,
and many other research fields.

*Transportation: In transport management, GPS tracking systems are widely applied, allowing real-time monitoring of
fleet vehicles, route optimization, and increased safety. Ride-hailing services, Uber and Lyft, widely rely on such
operations.

*Healthcare: Location tracking allows for the management of asset efficiency, tracking equipment, and the movement
of patients within hospitals. It also allows contact tracing during health crises, notably with the COVID-19 outbreak.
Logistics: The shipping, delivery, and delay aspects in supply chain management provide location tracking with great
capabilities towards further enhancement.

*Research: Academics and scientists utilize location tracking for spatial analysis, ecological studies, and behavioral
research, shedding light on evolving patterns and trends previously difficult to grasp.

With the growing usage of location tracking in education, it is emerging as a significant means of effectively managing
resources, ensuring campus safety, and spatially analyzing infrastructure usage. For instance, monitoring the movement
of students and staff will allow the optimization of shared facilities, improvement of emergency response systems, and
enhancement of campus life.

VII. CHALLENGES AND LIMITATIONS

Though the technology behind location tracking has a few advantages, such implementations face limitations and
challenges. Knowing these roadblocks will be important in countering their adverse effects.

7.1 Accuracy Challenges
One of their major drawbacks is that GPS systems are most susceptible to accuracy problems. This can be due to
atmospheric interferences, signal multipath reflection, building or dense vegetation obstructions, and so forth.

*Atmospheric Interference: Every time the signal passes through an area subject to the influences of the ionosphere and
troposphere, the GPS signal is subject to an ionospheric or tropospheric delay or distortion.

*Multipath Reflections: Because GPS signals can bounce off buildings or other reflective surfaces, some of these
signals reach the GPS receiver later than the direct signals. The reception of this delayed signal may lead to position
errors, particularly in urban sites.

*Indoor Tracking Challenges: The acquisition of GPS signals is hampered by the inability of the signals to penetrate
into walls and ceilings, which complicates indoor tracking. Although technologies like AGPS and DGPS increase
positioning accuracy in some scenarios, they generally do not resolve those problems found in indoors environments.

A hybrid of GPS, underground, Bluetooth, and RFID has been proposed to minimize the inherent challenges brought
about by GPS. However, a bit of extra training and operational funding is needed.

7.2Privacy and Ethical Concerns
This technology seems to raise significant privacy and ethical issues, especially when used in environments such as
universities where personal freedom and trust are valued.

*Privacy Violations: Constant monitoring location-wise of teachers will infringe on their privacy and may lead to a
feeling of non-trust or comfortable surveillance.

*Risks arising from the treatment of data: Sensitive location data may become open to breaches or misuse. This kind of
unauthorized access may result in a breach of the teachers' privacy or, worse, malicious use.

*Ethical Considerations: The need to balance the functions and benefits of location tracking systems against the desire
for individual privacy guarantees a significant challenge for universities. They should devise means of preventing such
systems from being misused and turned into tools for micromanagement.

To address these concerns, they include but are not limited to the following:

1.Informed Consent: Teachers ought to be fully informed regarding the reason, scope, and what tracking system can
accomplish.

2.Robust Encryption: Positioning encryption in a way that secures the location data will make for unauthorized access.

IJMRSET © 2025 | AnISO 9001:2008 Certified Journal | 7514




©2025 IJMRSET | Volume 8, Issue 4, April 2025| DOI:10.15680/IJMRSET.2025.0804542

IBNAVHYEL Y2 AR | www.ijmrset.com | Impact Factor: 8.206)| ESTD Year: 2018

International Journal of Multidisciplinary Research in
Science, Engineering and Technology (IJMRSET)

(A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

3.Transparent Policies: Very clearly defined usage and retention policies can foster a sense of trust and ensure that
ethical standards are being met.

7.3Technical Barriers

The integration of GPS systems and the barcode system must overcome significant technical and operational hurdles.
*High Initial Costs: Construction of the necessary infrastructure, such as GPS receivers, barcode scanners, and relevant
software, requires considerable funds.

*System Maintenance: Periodic maintenance is necessary to provide reliability, ranging from operating system software
updates to hardware maintenance and providing technical support for system-related defects.

*Environmental Factors: Variability inherent in university environments may include large campuses with varied
building designs that complicate the deployment and functionality of tracking systems.

*Scalability Challenges: As the users increase, systems must cope with an increase in sustainable rates of collected
information, at times reaching a tipping point, beyond which the system becomes not reliable, thus requiring good
back-end support and advanced analytical capabilities.

Despite these hindrances, technological advancement and careful planning will enable universities to successfully
handle these problems. Partnering with technology experts and training on pilot programs prior to large-scale
implementation will allow for successful deployment.

Taking a holistic approach and developing the systems for location tracking will prove efficient, reliable, and able to
respect human rights.

VIII. PROPOSED SOLUTIONS FOR UNIVERSITY CONTEXT

Solutions to the issues and constraints of location tracking in universities call for different innovative, cost-effective yet
ethical strategies. The proposed solutions aim to improve operational efficiency, ensure accuracy, and retain trust
among stakeholders.

8.1Barcode Integration
The barcode is a simple and inexpensive technology for indoor tracking, especially within complex campus
environments where GPS signals have a high chance of being unreliable.

eImplementation: Specific barcodes can be placed in teacher ID cards; these barcodes can be scanned using
strategically placed barcode readers around the campus, at points like classroom entrances, administrative offices, or in
common areas.

*Advantages: Barcodes can be inexpensive, easy to implement, and require minimal technical know- how, providing
real-time data on teacher movement and attendance without major upgrades on the general infrastructure.

8.2Hybrid Systems

Hybrid systems that blend GPS with Wi-Fi and Bluetooth, call for the end of stand-alone GPS concerns.

Wi-Fi Positioning: Uses any weight of signal strength from multiple access points of campus- wide Wi-Fi networks to
locate a device. This method will give great results in indoor environments, where GPS signals may be obstructed.
Bluetooth Beacons: Low-energy Bluetooth devices spread throughout the campus that emit signals detectable by other
Bluetooth devices. While these can be really challenging in indoor environments, the beacons can give real-time
geolocation.

Overall Coverage: Outdoor tracking with Wi-Fi and Bluetooth guaranteeing indoor tracking would ensure location
monitoring across the entire campus.

Scalability and Modifiability: Hybrid systems are scalable in nature and allow universities to extend or modify the same
setup in response to the changing needs and infrastructural developments.

Most importantly, this approach meet high standards of accuracy and reliability while removing the limitations of other
technologies for civilized tracking solutions.
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8.3Ethical Safeguards
Implementation of tracking systems of location within the ambience of the university requires giving a strong focus
toward the ethical challenges to help build trust and guarantee compliance with privacy standards.

Data Security: All location data should be protected with encryption during the transmission and storage process to
minimize the risk of unauthorized access or data breaches. Use of advanced encryption methods along with secure
storage is a prime necessity.

Informed Consent: Teachers must be provided with information on the purpose, range, and limitations of the proposed
tracking system so they can give their consent before implementation.

Individual Access and Control of Data: Teachers should have access to their data through a personalized dashboard
which permits them to review, edit, or delete their own data and thus increase their trust in the tracker and its autonomy.
Transparency Policies: Clear policies on data involving collection, usage, and retention should be publicly available.
Regular amendments and compliance checks can enforce greater transparency.

Audits and Feedback Mechanisms: Regular audits of the tracking system may be performed to ensure compliance with
ethical and legal standards. Establishing feedback channels enables teachers to voice their concerns or provide
suggestions for improvement.

Universities must ensure that they operate in an ethical manner to guarantee that teachers see the system as a partner,
not a surveillance mechanism.

Integrating barcode technology and hybrid systems into a university context provides a balanced approach to location
tracking. Barcode technology is user-friendly and cost-effective; hybrid systems ensure wide-ranging coverage and help
to get accuracy as well. These solutions, when combined with stringent ethical safeguards, tackle both the technical and
privacy issues that are a few steps away from effective and sustainable implementation. Future systems could
incorporate artificial intelligence and predictive analytics to further optimize scheduling and resource management.

IX. USE OF RFID AND IOT FOR REAL-TIME FACULTY TRACKING

a. Smart tracking and attendance monitoring systems use technology: biometrics (face recognition, fingerprints, iris
scans), RFID tags, and GPS in an automatically and efficient prescribed attendance and monitoring movements.
Monitoring these professors' availability is a measurement of evaluation at some colleges and universities. We need to
create and plan better methodologies that are efficient and cost-effective.

b. Tracking and attendance monitoring systems can provide more personalized characteristics and predictive analysis.
Tracking and attendance monitoring using IoT can be achieved in many ways.

¢. System use RFID (Radio Frequency Identification) technology, and Node MCU boards. RFID reader modules are
located at the entrances of each classroom and every professor wear an RFID tag. The system collects the RFID data
collected from the reader modules and then updates the current location of each professor to a web page displayable to
the students and college management.

d. Students identify an instructor location as either in a classroom, staffroom, or in neither location, which gives
students an idea if they need to wait for the instructor. The system is not only cost-effective but it is also efficient and

effective.

e. The system that has been developed has a web page and is predefined. Deploy the app in a cloud-based approach so
users can retrieve that data from anywhere.
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X. SYSTEM DESIGN AND IMPLEMENTATION

10.1System Features

*Real-Time Tracking - Provides accurate continuously updated location information for all users that are connected.
*Cross-Platform Compatibility - Built to work on many devices, web browsers, and other platforms to ensure
accessibility and ease of use.

Interactive Map Visualization - Offers an interactive map using Leaflet.js, a responsive, easy to customize, mapping
library, useful for many different use cases.

*Secure Communication - Provides real-time data transfer via WebSocket connections using Socket.IO to ensure
reliability, while taking care of user privacy and data integrity.

10.2Technology Stack

*Geolocation API — An API for getting user location coordinates (latitude and longitude) in real-time, which allows
tracking user movement in real-time, continuously updating their location with high precision.

*Socket.IO (Client) — The bridge for real-time communication used to send geolocation data from the client-side to the
server-side with minimal delay to sync user positions.

*Leaflet.js — The API responsible for displaying the interactive map with location markers that are updated in real-time
and shown on the tracking path, updating and automatically moving markers at the user's current location.

4.3Workflow

The process begins with the Geolocation API and captures the user's current geographic coordinates in real- time. The
next stage entails sending the geolocation data to the server-side using Socket.IO, which is fast and secure. When the
server receives new data, Leaflet.js is responsible for updating the user's location on the interface by continuously
rerendering in real-time, which provides direct feedback for the end users.

Faculty ID Card Scan

il

Barcode Scanner
/ GPS Tracking

]

Central Database
(Cloud)

1

NMobile App
INnterface

1

Student Real-time
Access

XI. CONCLUSION AND FUTURE DIRECTIONS

The use of GPS and barcodes in a university context represents a shift toward improved efficiency of operations,
accountability, and resource management. With location tracking computers can continuously track instructors, making
attendance checks, scheduling efficiencies, and developmental data collection feasible for admin. Thus, these mobile
technologies not only improve transparency in the institution, they encourage a culture of accountability and trust
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between faculty and admin. In the most recent sprint, the system architecture expanded to become a more dynamic and
interactive solution utilizing RFID technology, real-time geolocation APIs, and web-based visualization tools (e.g.,
Leaflet.js). Not only does the system architecture leverage secure WebSocket communication, but the mobile
framework ensures it is user-focused and cross-platform compatible. That said, there are some considerable challenges
to deploying such systems. Location tracking solutions are faced with accuracy challenges in indoor situations, privacy
issues, and adequate technical infrastructure. Hybrid solutions that combine GPS, Wi-Fi, and Bluetooth as well as
ethical values like anonymous data and informed consent is a clear next step.

In the future, research needs to move toward developing economical, scalable and easy-to-use systems that can be used
in numerous campus environments. Al could eventually provide the infrastructure to enhance these systems by
providing predictive models, dynamic scheduling and abnormality detection based on real-time teacher data use
measured on movement. Moreover, employing such intelligent systems with visual maps and using live updates would
allow chance for dashboard monitoring across a university, whereby both students and administrators would benefit
from enhanced situational awareness. It is important that educators, technologists and policy makers provide input for
effective and fair solutions to be created. Engaging faculty in the process of design and selection of the system may
promote that the system is not seen as an invasive or big brother monitoring device, but instead, as a supportive
resource. Policy makers may be able to assist by identifying regulatory platforms to ensure a balance is attempted to
improve practice whilst addressing ethical concerns that arise. As these new advanced movement tracking proposals for
universities must do more than follow geographical recordings of teachers; it must provide a space cultivating quality
instruction, the best use of resources, and successful outcomes for institutional goals.
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