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Abstract: Traditionalcampusrepresentations,such as2Dmaps,brochures,andstaticwebsites,oftenfailtoprovidea realistic and
immersive understanding of college infrastructure. These methods limit spatial awareness, making it difficult for
students,visitors,andstakeholderstoeffectivelyvisualizecampus layouts and building structures.

To overcome this limitation, this study proposes a 3D virtual campus visualization system that enables users to explore a
complete 3D model of a college campus in an interactive digital environment. The system allows users to view and navigate
virtualbuildings,exploredepartments,andaccessdetailedinfor- mation such as classroom locations, facilities, and infrastructure
through an intuitive interface.

ThesystemisdevelopedusingUnity3Dand3Dmodelingtools, enabling seamless rendering and interaction with the virtual campus
model. The primary objective is to enhance spatial understanding,improveuserengagement,andprovideamodern visualization tool
for academic institutions.

This work demonstrates how 3D modeling and interactive visualization technologies can be effectively combined to create
informative, realistic, and user-friendly campus representations.

Keywords: AugmentedReality,VirtualCampus,Unity3D,3D Visualization,Human-ComputerInteraction,Real-TimeRender- ing

I. INTRODUCTION
Large educational campuses often face challenges in effec- tively conveying spatial information to students and visitors. Traditional
navigation methods such as printed maps and signboards provide limited guidance and lack interactivity, making it difficult to
understand campus layouts.
Withadvancementsincomputergraphicsandsimula- tion technologies, three-dimensional (3D) visualization has emerged as a
powerful solution for representing real-world environments. Interactive systems allow users to explore dig- ital environments,
offering a more intuitive understanding of spatial structures.
The project titled ““3-D Perspective of Institute”” aims to develop an interactive 3D virtual campus model. The system enables users
to explore buildings and infrastructure in a dynamic and engaging manner. It is implemented using Unity 3Dforreal-
timerenderingandC#forhandlingnavigationand interaction.
Theproposedsystemprovidesthefollowingfeatures:
e Navigationthroughthevirtualcampus
o Viewingbuildingsfrommultipleperspectives
o Interactiveobject-basedinformationaccess
This approach offers a more immersive and informative alternative to traditional campus representation methods.

Il. RELATED WORK
Recent advancements in 3D visualization and virtual envi- ronmenttechnologieshavesignificantlyinfluencedinteractive system
development. Compared to traditional 2D representa- tions, 3D visualization enables better understanding of spatial relationships
and structural layouts, making it highly useful in education, simulation, architecture, and urban planning.
Research in computer graphics highlights that techniques such as real-time shading, texture mapping, and lighting mod- els
contribute to the creation of realistic virtual environments. Studiesemphasizethatreal-timerenderingplaysacrucialrole in balancing
visual quality and system performance.
Game engines such as Unity have gained popularity for developing interactive 3D applications due to their powerful
renderingcapabilitiesandeaseofdevelopment.
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Unityprovidesfeatureslikereal-timerendering,physicssimulation,animation systems, andscriptingsupportusing C#,makingitsuitablefor
building virtual environments.

Interactive 3D systems enhance user engagement by al- lowing users to navigate and explore digital spaces more effectively. These
systems improve understanding of large environments and are especially useful in educational and institutional applications.

Several virtual campus systems have been developed to providedigitaltoursofinstitutions. Thesesystemsimproveac- cessibility by
allowing remote exploration and are commonly used for orientation and promotion. However, many existing
systemsarelimitedtostaticvisualizationorguidednavigation, lacking real-time interaction and scalability.

A. Research Gap Identification

Despite advancements in 3D visualization and virtual sim- ulation, several limitations still exist:

e Limitedinteractioninexistingvirtualcampussystems

o Lackofreal-timenavigationandflexibility

e Poorscalabilityforlargecampusenvironments

o Insufficient focus on user experience and usability Therefore, there is a need for a system that:

o Enablesfullyinteractive3Dexploration

e  Supportsreal-timenavigation

o lIsscalableforlargeenvironments

e  Providesintuitiveanduser-friendlyinteraction

The proposed system addresses these challenges by com- bining interactive 3D visualization and real-time navigation, making it
more practical, engaging, and effective for institu- tional use.

1. PROPOSED SYSTEM METHODOLOGY
A. System Architecture
The proposed system uses a layered architecture to ensure modularity,scalability,andefficientinteractionbetweencom- ponents. This
design integrates user interaction, application logic, and 3D rendering into a unified framework.
1) UserLayer
Thislayerincludesuserssuchasstudents,visitors,andfaculty. They interact with the system using input devices like a keyboard and
mouse to navigate the virtual campus.
2) UserlInterfacelLayer
The Ul layer connects users with the system by providing navigation controls, menus, interactive buttons, and informa- tion panels.
It is designed to be intuitive and user-friendly.
3) ApplicationLogicLayer
This layer contains core functionalities implemented using C# scripts in Unity. It manages movement, camera control, user
interactions, and data processing.
4) 3DEnvironmentLayer
This layer represents the virtual campus, including 3D models of buildings, roads, and environmental elements. Unity’s ren- dering
engine provides real-time visualization, lighting, and effects.
5) Datalayer
Thedatalayerstoresinformationaboutbuildings,departments, and facilities, which is dynamically accessed during user interaction.

User Layer
(Student/Visitor)
l Control Flow

User Interface Layer
(Menus, Controls, UI)
lCOntrDl Flow

Application Logic Layer
(C# Scripts, System Controls)

l Data Request

3D Environment Layer
(Unity Rendering., 3D Graphics)
lData Request

Data Layer
(Building Information, Data Files)

Fig.3.1:SystemArchitecture
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B. 3DModel Development

The 3D model development phase focuses on creating realistic digital representations of campus infrastructure using tools such as
Blender and SketchUp.

1) ModellingProcess

Thisinvolvesdesigningbuildingstructures,creatingroadsand pathways, and adding environmental elements.
2) TexturingandMaterials

Texturesandmaterialsimproverealismbydefiningsurface appearance, reflection, and material properties.

3) OptimizationTechniques

Performanceisenhancedusingpolygonreduction,Levelof Detail (LOD), and efficient mesh structuring.

4) ExportingModels

Models are exported in formats like FBX and OBJ for smooth integration with Unity.

C. Scenelntegration
Scene integration combines all 3D models into a complete virtual environment within Unity.
1) Modellmporting
All 3D assets are imported and organized in the Unity hierar- chy.
2) SceneSetup
Modelsarepositionedaccurately,terrainisconfigured,and skyboxes are applied.
3) LightingandRendering
Realism is achieved using lighting, shadows, reflections, and real-time rendering.
4) Environment Configuration
Includesenvironmentaleffects,camerasetup,andperformance optimization.

D. Navigation and Interaction
This module enables users to explore and interact with the virtual campus.
1) Navigation System
First-person controls allow movement, rotation, zooming, and viewing adjustments.
2) InteractionMechanism
Interaction is implemented using raycasting and collision detection. When a user selects an object, the system retrieves and displays
relevant information.
3) Human-Computerinteraction(HCI)
The system follows HCI principles by ensuring intuitive controls, responsive interaction, and effective feedback.

E. Algorithm
Thesystemfollowsanevent-drivenapproachtoprocessuser inputs and render the environment.
Algorithm: Virtual Campus Navigation System

1) Step 1: Start the application

2) Step2:InitializeUnityengineandloadresources

3) Step3:Importandorganize3Dmodels

4) Step4d:Applytextures,lighting,andenvironmentsetup
5) Step5:Displaythevirtualcampusscene

6) Step6:Whileapplicationisrunning

e  Checkuserinput

e Ifnavigationinput:

>Updatecameraposition

>Renderupdatedscene

o Ifinteractioninput:

> Detectselectedobject

>Retrieveobjectdata
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>Displayinformationpanel
7) Step7: Repeat until user exits
8) Step 8: Close the application

V. WORK FLOW
The workflow of the proposed system describes how the virtual3Dcampusisloaded,rendered,andinteractedwith by users. The system
is designed to provide a smooth and immersive campus exploration experience. The workflow is divided into the following steps:

4 Launch Virtual R
C Applicati
44/,vmpus pplication
> === —

Navigate Through >
= ""\ Campus Environment)
TR
T View Buildings
User S Qa Infrastructure )
i b=

Interact with
\ Campus Elements

r Y

\ Exit Application )

—— —

Fig.4.2:WorkflowofVirtualCampusSystem

Stepl:Systeminitialization

The application starts by initializing the Unity environment and loading essential assets such as 3D models, textures, scripts, and
camera configurations.

Step2:3DModelLoading

The system imports 3D models of campus buildings, roads, and infrastructure, arranging them according to the real-world layout.
Step3:SceneSetupandRendering

Textures, materials, and lighting are applied to enhance re- alism. The scene is then rendered in real time using Unity’s rendering
engine.

Step4:UserInputProcessing

User input is continuously captured through keyboard and mouse for movement, camera rotation, zooming, and inter- action.
Step5:CameraandNavigationControl

Users can freely navigate the virtual campus. The camera updates dynamically to provide a smooth and immersive experience.
Step6:Objectinteraction

When a user selects a building or object, the system identifies it, retrieves relevant information, and displays it through the interface.
Step7:ContinuousSystemUpdate

Thesystemrunsinalooptoensurereal-timeperformance:

e  Capturinguserinput

e Updatingmovementandinteractions

e Renderingtheupdatedscene

Step8:IntegrationofFutureupgradations

Even though the current system functions as a 3D virtual environment, it is designed to support future enhancements that would
allow mobile devices to visualize and interact with the real world.

A. QualitativeResults

A qualitative evaluation was carried out to assess the effec- tivenessandusabilityofthedeveloped3Dcampusmodel.The
analysisfocusedonuserinteraction,visualrealism,navigation experience, and the practical usefulness of the system in an educational
environment.
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The developed system presents an interactive 3D model of the college campus that enables users to explore infrastructure virtually.
The model includes major campus elements such as academic buildings, pathways, open areas, and key facilities, providing a
realistic representation of the physical environ- ment.

The system was implemented using tools such as Blender for 3D modeling and Unity 3D for rendering and interaction, ensuring a
visually immersive and user-friendly experience.

Users can navigate through the campus using keyboard and mouse controls, similar to first-person virtual environments. The
qualitative observations include:

e Smoothnavigationacrossdifferentcampusareas

o Real-timeinteractionwiththevirtualenvironment

o Abilitytoexploreinaccessibleorrestrictedareasvirtually

e Enhancedengagementcomparedtotraditional2Dmaps

The visual quality of the 3D model plays a crucial role in user satisfaction. The system provides an accurate representa- tion of the
campus layout and structure, supported by textures and lighting that improve realism and spatial understanding.

The project also demonstrates practical usefulness in edu- cational and institutional contexts. It can assist new
studentsinunderstandingcampuslayouts,supportvirtualcampustours during admissions, and provide a modern method for infras-
tructure visualization.

Despite these advantages, some limitations were observed, including high system requirements for smooth performance, limited
detail in certain areas due to time constraints, and the absence of dynamic environmental elements.

Overall, the qualitative results indicate that the 3D campus model effectively enhances user understanding, engagement,
andinteraction.Comparedtotraditionalmethodssuchasmaps or static images, the system offers a more immersive and intuitive way to
explore the campus.

V. ANALYTICAL DISCUSSION
This study employed a mixed-method research design to investigatetheeffectivenessofusing3Dmodelsinprimary science education.
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Theanalysisinvolvedbothquantitativeand qualitativedatatoidentifysubjectsthataredifficultinprimary school science
learningandtoprovide a comprehensiveun- derstanding of the impact of 3D models on students’ learning.
Thequantitativedataobtainedfromtheteacheropinion formweretransformedintoafrequencytable. Additional

quantitativedatawereobtainedfromthepre-testandpost- testscorescollectedthroughtheConceptAchievementTest administeredto 3rdand
4thgradestudents. TheSPSSsoftware was used to analyze the quantitative data. Since the obtained datafollowedanormal
distribution,acomparativet-testwas appliedforstatisticalanalysis.
The qualitative data were analyzed descriptively. In the qualitative analysis, a detailed content analysis method was used to examine
the interview transcripts and observation notes. Initially, two researchers independently examined a
subsetofthedatatodevelopapreliminarycodebook,ensuring that the coding process was grounded in the actual data.
Regular meetings were conducted to discuss and refine the developedcodesinordertoachieveinter-coderreliability. The collected data
were then compared by the researchers, and the coding and categorization performed by each researcher were carefully examined.
Once consensus was reached, the final codebook was applied to the entire dataset.
Using the formula developed by Miles and Huberman (1994), the percentage of agreement between the researchers was calculated
as 0.93, indicating a high level of coding reliability.Duringthequalitativedataanalysis,3rdgrade students were coded as S3 and 4th
grade students were coded as S4.

VI. CONCLUSION
Thispaperpresentedthedevelopmentofaninteractive  3DvirtualmodelofthePRMITRcampususingUnity3D, C# scripting, and 3D
modeling tools such as Blender and SketchUp.
The proposed system provides a realistic, user-friendly,and engaging platform for students, visitors, and stakeholders to explore the
campus virtually. By visualizing buildings, roads, and infrastructure interactively, the system enhances navigation and spatial
understanding compared to traditional campus maps.
Furthermore, this  project = demonstrates the  practical  application of computer  graphics,  simulation
technologies,andinteractivesystemdesignineducationalenvironments. It also highlights the potential of 3D visualization as an
effective tool for virtual campus exploration, orientation, and institutional presentation..
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