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ABSTRACT: Campus Sync is an web based digital tool that helps enhance navigation, sharing of resources, as well as
collaboration among students in campus. This is a work aimed at ensuring there is a single system that will streamline
the activities that happen on campus as well as enhance collaborative learning among the students. We developed and
put in place a peer-peer skill and resource exchange module which allows the students to exchange academic materials
and tutoring services according to mutual interests and expertise. The platform is also incorporated with a Smart
Timetable Scheduler to digitize academic schedules and a campus navigation tool to help users find the buildings and
facilities very easily. Campus Sync is constructed based on the open-source languages (Python, Pandas, and Streamlit)
and focuses on scalability and usability. The suggested system shows the promise of package digital solutions in the

improvement of smart campus buildings.

Index Terms: Smart campus, peer-to-peer collaboration, resource sharing, timetable scheduling, campus navigation

I. INTRODUCTION

The campuses of modern universities are frequently large
and complicated so that new students and the visitors have
a hard time finding their way around. Finding classes, labs,
offices and other buildings with old fashioned methods like
printed maps and motionless signs is a tedious and
inefficient process. Besides the problems of navigation,
students often have trouble adjusting to academic time,
sharing of learning materials, and locating appropriate peer
support in the campus setting.

As the use of digital technologies in the education sector
continues to increase, smart campus solutions have been
discussed as a way of enhancing accessibility, connectivity,
and student engagement. Nevertheless, the current systems
tend to solve these issues on their own, which leads to a
divided solution where several applications have to be used
or coordination performed manually. Such systems lack
integration, thus making wusability and limiting the
effectiveness of such systems.

In order to overcome these shortcomings, we have created
Campus Sync as a single web-based solution that will
combine campus navigation, peer-to-peer resource sharing,
and the academic support services in a single platform. The
main aim of this project is to streamline the day to day
activities within the campus and to promote cooperation
and exchange of knowledge among the students.

Campus Sync is coded in Python on a backend and
Streamlit as a user interface. The system integrates GPS-
based navigations, schedule digitization and collaboration
with peers to form interlinked ecosystem of campuses. The
services offered by Campus Sync make campuses more
accessible, save time associated with organising things
manually, and make the learning process more engaging
and effective.

II. LITERATURE SURVEY

[1] A number of studies emphasize the role of hybrid
positioning systems in successful guidance of the campus.
Major learning institutions are difficult to operate since
they have complicated structures and vast facilities. To
overcome these problems, scientists integrate the outdoor
navigation offered by the Global Positioning System (GPS)
and the indoor localization offered by Bluetooth Low
Energy (BLE), Wi-Fi triangulation, and Radio Frequency
Identification (RFID). These solutions enhance the speed
of navigation within buildings and minimise issues caused
by signals. Moreover, artificial intelligence helps in certain
systems to optimize the dynamical routes and assist the
accessibility features like wheelchair friendly routes and
voice navigation.

[2] Cross-platform frameworks like Flutter have been used
to develop campus navigation systems that are mobile-
based. Google Maps API is also used in applications such
as Campus Compass to visualize maps and offer
navigational services. These systems facilitate such
functions as searching by location, navigation inside the
campus, and real-time information about the events and
classes location on the campus. These mobile applications
can add value to the user experience because they provide
friendly user interfaces and precise navigation support to
students and staff.

[3] Academic scheduling literature focuses on how Al-
based timetable management systems can be used to
decrease conflicts and enhance resource use. The process
of creating a timetable manually is known to be time
consuming and with errors especially in institutions where
the student population is growing and there is a small
infrastructure. The automated scheduling systems use
optimization algorithms to take into account constraints
like availability of the faculty, classroom assignment and
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lab scheduling. The use of backend technologies is also
common (e.g., Node.js and MongoDB), which is aimed at
the support of the scalability and effective work with a
great number of data.

[4] The other method of navigation in campuses is the use
of QR codes that are combined with web-based
technologies, which is a cheaper and more efficient
method. This will help both new students and visitors: this
approach allows them to find their way interactively
without having to use specific mobile applications. With
the help of QR codes, users can obtain digital campus maps
created with the help of standard web technologies
(HTML, CSS, and JavaScript) by scanning QR codes
which are positioned at critical campus locations. This
method is simple and scaled and thus it can fit the
contemporary academic institutions.

III. PROPOSED METHODOLOGY

Campus Sync is a platform intended to be a combined
digital platform that would incorporate various services in
campuses into a single platform. The proposed
methodology is aimed at streamlining the activities of the
students, which means integrating campus navigation,
academic scheduling and sharing of resources and querying
into one web based application. The integrated solution
also minimises the reliance on various autonomous tools
and enhances accessibility and efficiency to the user.
Figure 1 presents the general structure of the proposed
system with emphasis on how the key functional
modules communicate with each other.
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Fig. 1: Proposed System Diagram

The system architecture is based on a modular architecture
whereby every component is able to make independent
operations and communicate with each other via clearly
identified interfaces. Such design enhances scalability and
allows improvements in future without disruption of
already existing modules. The Flask Python-based system
is introduced as the backend of the system, which is in
charge of the request processing, authentication, and data
processing. Streamlit is used to create the frontend
interface, which gives an interactive and user-friendly
interface.

The Campus Navigation Module is powered by GPS data
and OpenStreetMap/ Folium API to give real-time
pedestrian paths on the campus grounds. Campus locations
are predefined so that there is correct building level
navigation so that a user can easily find classrooms,
laboratories, libraries and administration offices.

The Smart Timetable Scheduler is an application that uses
the methods of Optical Character Recognition (OCR) to
scan and retrieve the information in timetable pictures or
documents uploaded to it, and automate the management
of the academic schedule. The obtained information is
checked and transformed into a digital interactive calendar
with reminders and conflict informing to assist the students
in managing their time successfully.

The Peer Resource Exchange Module positively
intermediates the secure sharing of academic resources
including books, notes, and laboratory equipment based on
the verified institutional access. This module encourages
collaboration and sustainability by giving a push at reusing
resources by the campus community. Moreover, the
Transport and Bus Stop Finder locates the closest transit
locations based on the information of geolocation and the
mapping services, which makes commuting easily every
day.

IV. MODULE DESCRIPTION

Campus sync system consists of various functional
modules which interact to facilitate effective management
of the campus and student engagement. Every module is
supposed to process a certain task as well as contribute to
the functionality of the platform. The modular design
enhances the maintainability of the system, its scalability,
and its scalability to enhancement in future.

The Campus Navigation Module gives real-time directions
in the shape of maps to guide the user while visiting the
university campus. It applies GPS and open street maps and
Folium APIs to create efficient pedestrian paths. Campus
locations are also pre-defined in order to provide real time
building level navigation, such that, users can comfortably
locate classrooms, laboratories, libraries, hostels and
administrative offices without any difficulty. The
interactive maps are represented in the form of the
Streamlit interface that allows easy interaction with the
user and provides real-time updates.

The Smart Timetable Scheduler is a digitization of
academic schedules achieved through the application of
Optical Character Recognition (OCR) methods to uploaded
timetable documents or images. The obtained schedule data
is verified and transformed into interactive digital calendar,
which can be used to create reminders, detect conflicts, and
visualize the schedule. This module will help the students
to balance both academic and extracurricular life better.

The Peer Resource Exchange Module allows sharing and
exchange of academic resources in the campus community
safely. Institutional verification allows authenticated users
to post, search, and access any material including
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textbooks, notes, and lab equipments. This module fosters
cooperation and sustainable utilization of academic
resources through the promotion of peer-to-peer
interaction.

The Transport and Bus Stop Finder Module is an
application that helps in commuting to work or school by
finding out the closest bus stations and the available
transport routes by using geolocation services and mapping
services. It offers visualization of routes, distance filtering,
and approximate travel assistance aiding the user to plan
effective and reliable journeys.

V. SYSTEM DESIGN

Campus Sync system design is based on a modular and
scalable design to provide effective integration of various
campus based services. The architecture aims at strong
separation of frontend interface, the back end processing
and also the external service integrations. This will enhance
maintainability, performance, and flexibility in the future.

Streamlit is used to create the frontend of the system and
gives it an interactive and responsive user interface, which
can be used on various devices. Web technologies in the
support of HTML, CSS, and JavaScript are applied to make
it more interactive and to improve user experience. The
interface enables users to move around between modules,
shared resources, and interact with system features with
ease.

The backend is built on Flask framework in Python that is
used to handle application routing, authentication, and
process of data. Flask is used to communicate between
modules using specified routes in a secure manner. The
process of user authentication and access control is carried
out by means of secure login, which means that only the
authorized users have access to the platform features.

The system has a number of external services, which are
combined to bring about the core functionalities. Mapping
and navigation services are also provided based on
mapping API to generate routes and visualize the locations.
As a part of natural language processing, chatbots and
interactions are supported by natural language processing
components, and the digitization of timetables is provided
with the help of Optical Character Recognition (OCR)
services. These services are interrelated with clear
interfaces to guarantee the data flow and the least amount
of latency.

The entire system design is based on modularity and this
means that each of the modules can work autonomously
without being affected by the rest of the components. The
architecture allows upgrades to be carried out easily, errors
well managed and it is scaled making Campus Sync a
powerful and flexible solution to management of smart
campuses.

VI. IMPLEMENTATION

Campus Sync is executed as a web-based application
written in Flask, which has a responsive and user-friendly

interface that was created in Streamlit. The home page
serves as a hubbing dashboard to all the key modules such
as campus navigation, peer resource exchange, bus stop
finder, and timetable scheduling. Key insights and
upcoming events are also presented on the dashboard to
help a user make quick decisions about the campus. Figure
2 represents the interface of the home page of Campus
Sync system.

CampUs Sync

r Welcome to CampUS Sync

Your all-in-one campus companion

M campus Insights

20+

Fig. 2. Home Page Interface

Using the Campus Navigation Module, users are able to
move around the campus navigating between vital areas of
the campus in real time through map visualization. The
system shows pedestrian paths, which follow the real
campus streets and walks, which make their navigation
more precise with students and visitors. Position indicators
and route markers help the user to determine his or her
position and destination. Figure 3 demonstrates the live
navigation interface having the visualization of the
routes.

B Live Navigation Map

Fig. 3. Campus Navigation Module

Peer Resource Exchange Module enables students to
exchange, loan, and lend academic resources among
students in the campus. Through a secure interface, users
are able to see listings available, their booking status, and
communicate with peers. The module encourages
teamwork and effective utilization of common resources.
The peer-to-peer resource exchange interface as shown
in Figure 4 presents item listings and booking details.

Peer Exchange Platform
CampUs Sync

A Available Listings

® Lab coat (by monish) 2 React s (by sheeba)

Fig. 4. Peer Resource Exchange Module
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Bus Stop Finder Module helps the users find the closest bus
stop depending on the place they are or place entered. It
carries route information and distance to make life easier
with regard to commute to school among students. This
aspect enhances the ease of reaching the public transport
around the campus. Figure 5 shows the bus stop finder
interface that is used to show the closest transit location.

& Find Your Nearest Bus Stop

Enter your location to discover the closest bus stop and route!

£° Nearest Bus Stop:

Fig. 5. Bus Stop Finder Module

The modules are all connected by Flask routes and
asynchronous requests, which provide all modules with a
consistent flow and data exchange throughout the system.
The modular implementation is such that individual
components can be updated without affecting the overall
system performance and functionality.

VII. CONCLUSION

This paper has discussed Campus Sync, a combined digital
platform that aims to enhance navigation, sharing of
resources, and collaborative work between peers in a
college campus. The system integrates various campus
related services such as campus navigation, bus stop
location, peer to peer resources exchange, schedule
timetable, and query support through chatbots into one
web-based application. Integrating these services in
Campus Sync makes the execution of various independent
tools unnecessary and makes the tool more accessible and
easier to use by students.

The deployment of the proposed system shows that it is
efficient in streamlining everyday operations of the
campus. The navigation module helps users find their way
towards the campus buildings in the most effective way,
whereas the bus stop finder enhances the ability to access
the closest form of transportation. Peer resource exchange
module fosters cooperation of students in sharing academic
materials and resources in a secure manner. During the
development process, difficulties regarding the system
integration, the real-time data management, and the
optimal performance were tackled and gave me a good
experience in the field of full-stack development and
modular system design.

In general, Campus Sync can be considered an effective
and scalable smart campus management solution. Potential
improvements in the future can be made with the addition
of real-time monitoring of transportation, more
sophisticated Al-based suggestions, and integration with
institutional systems. These additions can also enhance
capacity of platform to serve smart, connected and student
centric campus environments.
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