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Abstract-  Problem  Statement:
landscapes are frequently static,
replayability and realism.

Conventional  gaming
constraining  both

Objective: Create a procedurally generated scene using real-
time physics and dynamic environmental simulations in
Unreal Engine 5.

Methodology: Employ Blueprints, C++, Chaos Physics,
Niagara VFX, and procedural generation methodologies (e.g.,
Houdini, PCG framework).

Outcomes: Enhanced realism, performance, and scalability in
contrast to static environments.

This research advances game creation,
simulations, and Al-driven world-building.

open-world
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I. INTRODUCTION

The rapid evolution of game development
technologies has opened new avenues for creating immersive
and interactive virtual environments. Unreal Engine 5 (UE5),
with its cutting-edge tools like Nanite, Lumen, and Blueprint
scripting, has empowered developers to build highly detailed
and dynamic worlds with minimal effort. This project
leverages the capabilities of UE5 to recreate a virtual replica
of my college environment, complete with Al-driven non-
player characters (NPCs), interactive dialogues, mission
systems, and a functional minimap.

The primary objective of this project is to
demonstrate how modern game development tools can be used
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to simulate real-world environments in a virtual space,
providing an engaging and interactive experience. By
replicating my college campus, this simulation not only serves
as a virtual tour but also introduces gameplay elements such as
missions and NPC interactions, making it both educational and
entertaining. The use of Blueprint visual scripting simplifies
the development process, while Al-based NPCs enhance the
realism and interactivity of the environment. This project
highlights the potential of UE5 in creating simulation-based
applications for education, training, and entertainment.

Il. LITERATURE SURVEY

Survey of existing methods for procedural world
generation.Discussion on real-time physics integration in
game engines.Previous work combining procedural generation
with environmental simulations.

The paper[1] SCAD students developed "Destination
Imagination," a virtual reality experience using Unreal Engine.
The project combined theatrical and virtual elements to
demonstrate interdisciplinary collaboration among various
departments, including Dramatic Writing, Performing Arts,
Interactive Design and Game Development, and Sound
Design. The VR experience aimed to transport participants to
exotic locations, showcasing the creative potential of Unreal
Engine in educational settings.

The paper[2] The University of lowa Technology
Institute received an Epic MegaGrant to integrate its virtual
human model, "Santos," with Unreal Engine. This project
aimed to enhance the realism of simulations by combining
Santos's  biomechanical, physiological, and cognitive
architecture with Unreal Engine's real-time 3D capabilities.
The integration was expected to improve applications in
gaming, simulation, and human behavior modeling.

The paper[3] Students at Geetanjali Institute of
Technical Studies developed a virtual 3D model of their
college campus using Unreal Engine 5. The project utilized
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Unreal Engine's Blueprints and C++ APl to create an
interactive virtual tour, allowing users to explore the campus
environment virtually. The model aimed to assist new students
in familiarizing themselves with the campus layout and
facilities.

I1l. PROPOSED SYSTEM
DESCRIPTION

The proposed system is a simulation game developed
using Unreal Engine 5 (UE5) that replicates a college
environment. The system is designed to provide an immersive
and interactive experience by integrating realistic 3D
environments, Al-driven NPCs, a functional minimap,
dialogue systems, and mission-based gameplay. The system
leverages UE5’s advanced features, such as Nanite for high-
detail assets, Lumen for dynamic lighting, and Blueprint
visual scripting for rapid development.

130 Models, Textures] - [Envisonment Creation] — [High-Detail 3D Erviranmen]
20 Map Texture] -~ [Minimap System] - [Dynamic Minimag U1

INPC Maodels. Behavier Trees] . [Al-Based NPTs] . [interactive NPCs)
IMission Objectives] - [Mission System] - [Mission-Based Gameplay]

(HUD Elements] - [User Interface] - [Player HUD, Dislogue U1

[Player Input] - [Physics and Interactions] - [Realk-Time Physics]

SYSTEM ARCHITECTUR

METHODOLOGIES
e  Environment Creation:

Used photogrammetry and 3D modeling tools to
recreate the collegebuildings, landscapes,
andinteriors.Leveraged UE5’s Nanite for high-detail assets

and Lumen for realistic lighting.

o  Minimap Setup:
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Designed a minimap using UES5’s Blueprint system.
Implemented player tracking and dynamic updates to the
minimap.

e Al-Based NPCs:

Created NPCs with behavior trees and Blackboard in
UE5 for decision-making.Added dialogue systems using
UES5’s widget Blueprints and text rendering,
e Mission System:

Designed a simple mission framework using

Blueprints. Integrated mission triggers, objectives, and
rewards.

e  Testing and Optimization:
Tested the simulation for performance and usability.
Optimized assets and Blueprints for smooth real-time

performance

COMPARISION

Feature

0ld Game Development
Projects

Existing Game Developmemt
Project

Physics System

Basic physics, pre-scripted
interactions

Real-time physics with Chaos
Engine

Enviranmental
Effects

Dynamic weather, tesrain,

Static weather and lighting )
and lighting changes

Al and Intéractions Limited Al-drivien behaviors Scalability

Large, scalable, and

Senall, pre-built levels : "
optimized world generation

Scalabiliy

Reduces manual work
using automation and
procedural

Development
Efficiency

Requires manal asset
placement

IV. RESULT

e  Successfully recreated the college environment with high
visual fidelity. Achieved realistic lighting and textures
using Nanite and Lumen

e Implemented a functional minimap that updates in real-
time based on player movement.

e Developed Al-driven NPCs capable of basic interactions
and dialogues. Added a dialogue system that responds to
player input.

e Created a working mission system with objectives and
rewards. Demonstrated the potential for scalable mission
designs.
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e Achieved smooth performance on mid-range hardware.

Optimized the simulation for real-time interaction.
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V. DISCUSSION
STRENGTHS

e The project demonstrates the power of UES5 in
creating  realistic  and  interactive  virtual
environments.

e The use of Blueprints simplified development,
making it accessible for beginners.

e The integration of Al, dialogue, and mission systems
adds depth to the simulation.

LIMITATIONS

e The NPC Al is limited to basic interactions and could
be expanded with more complex behaviors.

e The mission system is currently simple and could be
enhanced with branching narratives.

e The environment, while detailed, could benefit from
additional dynamic elements (e.g., weather, time of

day).

VI. CONCLUSION

This project successfully demonstrates the potential
of Unreal Engine 5 in creating realistic and interactive virtual
environments. By recreating my college campus and
integrating features like a minimap, Al-based NPCs, and a
mission system, | have showcased how modern game
development tools can be used to simulate real-world spaces.
The project not only serves as a virtual tour but also highlights
the possibilities for educational, training, and entertainment
applications.

VII. FUTURE WORK

e Implement advanced Al behaviors using machine learning
or UE5’s Al tools.

e Expand the mission system with branching storylines and
dynamic objectives.

e Add multiplayer
exploration.

functionality  for  collaborative
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