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Abstract

The development process of a 3D co-op game built using Unreal Engine 5. The game features Co-op
gameplay,engaging level design, and interactive mechanics such as coin collection, character movement
and dynamic environments offering an engaging player experience.The development process involved
prototyping, implementing key features like animation, sound integration, and game mechanics, and
optimizing performance for smooth gameplay.Features such as Co-op, real-time sound effects (like coin
collection sounds) and level design are available.The report highlights the key technical aspects,
challenges faced, and solutions applied to improve performance, gameplay balance, and user experience.
This project demonstrates game development principles,and creative design strategies to deliver a high-
quality co-op gaming experience.

Introduction

Video games have evolved into complex digital experiences that combine art, technology, and
interactivity. With the rise of co-op games have gained popularity for their ability to provide shared
experiences among players. This project focuses on the development of a 3D co-op game using Unreal
Engine 5, a powerful game development platform known for its high-quality rendering and real-time
interaction capabilities.

The game is designed to offer an engaging co-op experience where players can collaborate, interact with
the environment, and complete objectives together. The development process involves aspects, including
level design, animation, sound integration, and game mechanics optimization.

The main objective of this project is to develop a fully functional 3D co-op game that demonstrates the
principles of game design, system analysis. The game aims to provide a cooperative gameplay experience
, integrate real-time physics, animation, and sound effects to enhance immersion, optimize performance
to ensure smooth and responsive gameplay.

This project covers the development process of the 3D co-op game Game design and planning (level
design, mechanics, and objectives), technical aspects (animation, sound, and optimization) ,testing and
evaluation of the game’s performance and user experience.

Related Work

Studying successful co-op games provides insight into game mechanics, level design, and player
interaction. This project draws inspiration from “It Takes Two” a story-driven co-op platformer with
seamless transitions, interactive environments, and puzzle-solving mechanics, Influenced our level design
approach and how players interact with objects or power ups and “A Hat in Time” a 3D action-adventure
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platformer known for fluid movement, collectibles, and vibrant level design, helped refine our character
movement, jJump mechanics, and level variety.

Co-op gaming involves player collaboration, synchronized interactions, and shared objectives. Key
elements in this project include synchronization ensuring smooth gameplay for co-op players, puzzle and
interaction design Creating challenges that encourage communication and coordination.

Unreal Engine 5 provides advanced tools and features that make co-op game development efficient like
multiplayer support built-in networking capabilities like replication for synchronizing player actions,
blueprints and C++ support for handling multiplayer logic, realistic graphics and physics, animation
systems IK (Inverse Kinematics) to ensure smooth, natural limb movement , animation blueprints to blend
different animations seamlessly

Game Design Analysis

The game is designed as a co-op platformer, where players navigate through different levels, solve puzzles,

and interact with various in-game elements. Inspired by successful games like It Takes Two and A Hat in

Time, it focuses on collaborative gameplay and engaging mechanics.

The core objectives of the game include encouraging teamwork and communication between players,

providing challenging yet fun platforming sections and offering an immersive world with detailed

animations and sound effects.

The game features well-structured levels designed to provide both exploration and challenge while

encouraging player cooperation.

e Landscape Tool to create the game’s environment, Applied procedural foliage for trees, grass, and
terrain textures to enhance realism.

e The Coin Collection System implemented collectible coins using blueprint scripting, used collision
detection to trigger coin collection upon player interaction, and added a Ul counter to display the
number of collected coins.

e Player Spawn System designed a spawn manager to handle player instantiation, ensured
synchronization for co-op gameplay

The game’s mechanics are designed to offer smooth movement, responsive controls, and engaging

interactions. Player Mechanics are basic movements running, jumping to allow players to navigate

different environments, co-op interactions players must assist each other to solve puzzles, activate
switches, or reach new areas.

The game features a stylized visual design that enhances the immersive experience while maintaining

smooth performance. The art style is carefully chosen to match the game's theme, ensuring a vibrant and

engaging world.

A well-designed Ul and UX ensure that players can navigate the game effortlessly, while sound design

enhances immersion by providing audio feedback for various actions. A satisfying sound effect plays

when collecting coins or achieving milestones, reinforcing a sense of accomplishment.

Implementation

Our game follows a modular architecture built in Unreal Engine 5, comprising the following key
components Game World: the landscape where players explore and interact, Player System: Two-player
mechanics designed for cooperative gameplay, Object Interaction: Puzzle elements, collectible coins, and
interactive objects, Multiplayer & Spawn System: Handling player connections, spawning mechanics, and
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synchronization.Tools & Technologies used Unreal Engine 5, Blueprints & C++, Unreal’s Networking
System, Unreal Marketplace & Custom Models, Unreal’s built-in physics system

Blueprint Scripting

Unreal Engine's Blueprint visual scripting system was used to develop various game mechanics:
Animation & Sound Integration the game features a stylized visual design that enhances the immersive
experience while maintaining smooth performance. The art style is carefully chosen to match the game's
theme, ensuring a vibrant and engaging world. Collectible & Reward Sounds a satisfying sound effect
played when collecting coins or achieving milestones, reinforcing a sense of accomplishment.
Future implementations will introduce co-op puzzles, where both players need to work together to progress

Asset Integration

Assets from Unreal Engine Marketplace, such as

Environmental Assets: A variety of free and premium assets, including textures, models of trees, grass,

water were used to create a visually appealing game world.

Challenges and Solutions

e Physics Glitches: Objects would sometimes float or get stuck due to incorrect collision
settings.Animation Bugs: The character would not transition smoothly between walking, running, and
jumping.Interaction Failures: The player could walk over coins or objects without them being
collected, adjusted hitboxes and collision detection to ensure proper triggering.

e Animation Syncing: Character animations were synchronized to avoid delays, ensuring smooth
transitions during interactions. This was important for player actions like walking, jumping, interating
with coins or power ups to ensure there was fun while playing the game.

Conclusion and Future Work

The development of this game in Unreal Engine 5 provided knowledge of game design, mechanics

implementation, coding, and testing. From crafting landscapes and building core mechanics to integrating

animations and optimizing performance.Through iterative testing , several gameplay issues were identified

and resolved, ensuring smooth controls, immersive interactions, and an engaging player experience. This

project strengthened technical skills in level design, C++/Blueprint scripting and the importance of testing

and performance optimization in delivering a polished gaming experience.

Future improvements to this game could include:

e Expanded Game World: Adding new areas for players to explore, increasing the game’s complexity.

e New AI & NPC Interactions: develop npc’s with unique behaviors and interactive dialogues,
implement interactive dialogues and quest systems for a more immersive experience.

e Story & Lore Expansion: expand the game’s narrative by adding lore-rich elements, introduce
cinematic cutscenes to enhance storytelling and player immersion.
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