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Abstract – Unreal Engine 5 revolutionizes the development 
process for first-person games, equipping developers with an 
array of powerful tools to create immersive and high-quality 
gameplay experiences. This paper delves into how Unreal 
Engine 5 can be used to build assets, maps, weapons, and 
animations that contribute to the depth and realism of first-
person games. 

Unreal Engine 5 enhances first-person game development 
with tools like MetaHumans for creating lifelike, fully-rigged 
characters and powerful landscape tools for detailed map 
design. Weapon design benefits from robust blueprint and 
scripting systems for complex mechanics and smooth 
animations. The Control Rig and sequencer streamline 
character and weapon animations, while Chaos Physics 
provides realistic interactions and destructible environments. 
These features collectively enable developers to build visually 
impressive and immersive first-person games with responsive 
gameplay and rich interactions. 
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1. INTRODUCTION 

 In Unreal Engine 5 development, building immersive 
first-person shooter (FPS) games involves a combination 
of highly detailed character models, sophisticated 
environment creation, and dynamic gameplay mechanics. 
Leveraging MetaHumans, developers can create ultra-
realistic, fully-rigged human characters that bring an 
unparalleled level of realism to gameplay. These characters 
are not only visually impressive but are integrated 
seamlessly into the game with highly detailed facial and 
body animations, making use of advanced animation 
sequencing to convey expressive and lifelike movements. 
This allows for natural interactions between characters and 
the environment, enhancing the player’s immersive 
experience. 

The design of game environments is empowered by Unreal 
Engine 5’s landscape and terrain tools, which simplify the 
creation of expansive, richly detailed maps. With the use of 
Nanite, developers can include highly detailed assets 
without a performance hit, ensuring that both characters 

and environments maintain a high level of detail even 
during intense gameplay. Lumen further enriches these 
scenes with real-time global illumination, providing 
dynamic lighting that reacts to player actions and changes 
within the environment. 

For weapon design, Unreal Engine 5’s robust blueprint and 
scripting systems enable developers to implement 
complex weapon mechanics, including realistic firing, 
reloading, and handling animations. These systems ensure 
smooth transitions and interactions that keep gameplay 
fluid and engaging. Animation retargeting allows for 
flexibility in reusing and adapting animations across 
different character models, making it easier to implement 
varied character and enemy behaviors. This feature is 
particularly useful when designing multiple NPCs or 
characters that share similar motion profiles, saving time 
and resources in the animation pipeline. 

The use of Control Rig and animation sequencing tools 
streamlines the creation of complex animations, allowing 
developers to design custom movements and animations 
for characters and weapons without extensive coding. The 
sequencer provides a cinematic toolset for creating 
cutscenes and scripted gameplay sequences, enhancing the 
storytelling aspect of FPS games. Coupled with Chaos 
Physics, game environments can respond realistically to 
actions such as explosions, gunfire, and destructible cover, 
creating a more dynamic and reactive world for players. 

Together, these features enable developers to construct 
comprehensive FPS games where every element—from 
character animation and interaction to weapon mechanics 
and environmental responses—contributes to an 
immersive and responsive gameplay experience. The 
combination of MetaHumans, animation retargeting, 
Control Rig, Chaos Physics, Nanite, and Lumen allows 
Unreal Engine 5 to push the boundaries of what FPS games 
can deliver, ensuring a high-fidelity, seamless, and engaging 
player experience. 

2. RELATED WORK  

Assess the Advanced Features of UE5: To comprehensively 
evaluate the suite of new and improved features introduced 
by UE5, including Nanite virtualized geometry, Lumen real-
time global illumination, and others, and how they 
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contribute to the enhancement of graphical fidelity and 
performance in FPS games [1]. 

Explore the Implications for Level Design and Gameplay 
Mechanics: To investigate how UE5’s capabilities, 
particularly in terms of physics simulation and AI systems, 
enable developers to create more immersive and interactive 
game environments. This includes examining the tools 
available for level design and how they facilitate the 
construction of complex, narrative-driven game worlds [2]. 

Analyze the Optimization of Graphics and Performance: To 
explore strategies and techniques within UE5 that allow for 
the optimization of games for seamless performance across 
a wide range of hardware specifications, without 
compromising on visual quality or gameplay complexity 
[2]. 

Examine Character Animation and Control Systems: To 
assess how UE5's enhanced character animation tools and 
control systems contribute to creating more lifelike and 
responsive player and NPC characters, thereby enhancing 
the overall gameplay experience [3]. 

Investigate Multiplayer Game Development: To study UE5’s 
networking features and how they support the 
development of robust, engaging multiplayer experiences. 
This includes an analysis of the engine’s support for 
different multiplayer game modes and the challenges of 
ensuring smooth, lag-free online play [4]. 

Identify Best Practices in Debugging and Quality Assurance: 
To identify effective strategies and tools provided by UE5 
for debugging and quality assurance that ensure the 
development of polished, bug-free games [5]. 

Deep3DFaceRecon_pytorch [6] allows for the generation 
of fairly accurate 3D facial meshes from images, which can 
then be imported into MetaHumans in UE5. This 
technology allows developers to design lifelike, fully-rigged 
characters that can be animated with Sequencer and 
Control Rig, making them capable of realistic facial 
expressions and movements. These custom characters 
enhance player immersion, adding a dynamic element to 
narrative-driven games. 

 

  

  

3. DESIGN  

 

Fig -3.1: Block Diagram 

4.  3D IMAGE EXTRCATION ALGORITHMS 

 Deep3DFace_Recon is a deep learning-based method for 
3D face reconstruction from a single 2D image. This 
approach utilizes convolutional neural networks (CNNs) 
alongside 3D morphable models (3DMMs) to generate high-
fidelity 3D face geometries and textures. 

3D face reconstruction from a single 2D image is a 
challenging problem due to the inherent ambiguity in 
inferring three-dimensional structures from two-
dimensional images. Deep3DFace_Recon addresses this 
issue by leveraging deep convolutional networks and 
statistical 3D morphable models. This method allows for 
the recovery of high-quality 3D face meshes and textures 
from monocular input, facilitating advancements in areas 
such as facial expression modeling, augmented reality (AR), 
and facial recognition. 

The architecture of Deep3DFace_Recon follows an 
encoder-decoder framework. The encoder, composed of 
several convolutional layers, extracts high-level features 
from the input image. These features are then transformed 
into a latent code that represents the 3D face parameters, 
such as shape and texture. This latent code corresponds to 
the coefficients of a 3D Morphable Model (3DMM), which is 
used to generate a detailed 3D face mesh. 

The decoder processes the latent code to reconstruct the 3D 
face geometry, including vertex positions, normals, and 
textures. Differentiable rendering techniques are employed 
to ensure the reconstructed 3D model aligns with the 2D 
input image. Pretrained CNNs like ResNet or VGG are used 
for feature extraction, and they are fine-tuned during 
training to optimize performance for 3D face 
reconstruction. 

The 3DMM is a statistical model that encodes 3D face shape 
and texture. It is created by analyzing a large dataset of 3D 
face scans and represents face geometry as a mean shape 
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and a set of deformation basis vectors. The latent code 
generated by the encoder is used to modify the parameters 
of the 3DMM, reconstructing the detailed 3D face geometry 
from the image features. 

 

Fig -4.1: Output Sample 

5. IMPLEMENTATION  

 Level Design: Crafting Immersive 
Environments: 

Creating levels in Unreal Engine 5 involves several key 
steps, starting with setting up the environment. You can 
create a new level or open an existing one by selecting File 
> New Level or File > Open Level. UE5 offers templates 
like Default, VR, and Top Down, or you can start with a 
blank slate. Once the level is set, save it under a suitable 
name. To add assets, you can import static meshes (e.g., 
buildings, terrain) and skeletal meshes (for characters or 
moving objects) by right-clicking in the Content Browser 
and selecting Import. Imported assets can then be placed in 
the level by dragging them from the Content Browser into 
the viewport, and transformed using the move, rotate, or 
scale tools. 

For creating terrain, UE5 offers the Landscape tool, 
allowing you to generate large, open-world environments 
by defining the size and resolution of the terrain. Sculpting 
tools enable you to raise, lower, and smooth the landscape, 
while the Foliage tool lets you paint trees, bushes, and 
rocks onto the terrain. Textures and materials are essential 
for defining the look of surfaces in your level. Materials are 
created by right-clicking in the Content Browser and 
selecting Material, then applying texture maps (like color, 
normal, roughness) within the material editor. Textures 
themselves can be imported as image files and applied to 
materials using Texture Sampler nodes. 

Lighting and atmosphere play a crucial role in enhancing 
realism. UE5 provides various light types, such as 
Directional Light, Point Light, Spot Light, and Rect Light, 
which can be adjusted in the Details panel for intensity, 
color, and shadows. Post-processing effects, including 

bloom, exposure, and depth of field, can be applied using 
Post Process Volumes to further refine the visual style. For 
high-quality assets and realistic lighting, UE5's Nanite and 
Lumen technologies are highly beneficial. Nanite allows the 
use of high-poly models without performance loss, and 
Lumen provides real-time global illumination and 
reflections, enhancing dynamic lighting in your level. 

Optimizing levels in UE5 is essential for performance. You 
can implement Level of Detail (LOD) for assets, which 
reduces polygon count based on the camera's distance from 
the object, and use occlusion culling to ensure only visible 
objects are rendered. Light baking, using the Lightmass 
system, can help optimize static objects and lighting. Once 
you're satisfied with the level, you can test it by clicking the 
Play button to simulate gameplay. For larger worlds, Level 
Streaming can be used to load sections of the world 
dynamically to improve memory management. Finally, once 
the level is complete, it can be packaged as a standalone 
game by selecting File > Package Project, allowing you to 
publish your work. 

 Optimizing Graphics and Performance for 
Seamless Gameplay 

Optimizing graphics and performance for seamless 
gameplay is a critical challenge in the development of First 
Person Shooter (FPS) games, especially when aiming to 
leverage the advanced capabilities of Unreal Engine 5 
(UE5). UE5 introduces a range of features and tools 
designed to help developers achieve a balance between 
stunning visual fidelity and smooth, responsive gameplay 
across a variety of hardware platforms. Key to this balance 
is the engine's revolutionary Nanite virtualized geometry 
and Lumen real-time global illumination systems, which 
enable the creation of highly detailed, dynamic game 
environments without the traditional performance costs 
associated with such high levels of detail. Nanite allows for 
the rendering of millions of polygons on-screen in real-
time, enabling intricate object details and vast draw 
distances, while Lumen offers realistic lighting and 
shadows that dynamically adapt to changes within the 
game world.  

To further optimize performance, UE5 provides developers 
with comprehensive profiling and debugging tools that 
allow for the meticulous analysis of game performance. 
These tools enable developers to identify bottlenecks and 
inefficiencies within their games, from frame rate issues to 
excessive memory usage. By leveraging features such as 
Level of Detail (LOD) settings, developers can ensure that 
their games run smoothly by dynamically adjusting the 
complexity of models based on the player's distance from 
objects, thereby conserving resources without 
compromising the player's experience. Additionally, UE5's 
data streaming capabilities ensure that only the necessary 
assets are loaded into memory at any given time, 
minimizing loading times and enhancing the overall fluidity 

                      International Research Journal of Engineering and Technology (IRJET)         e-ISSN: 2395-0056 

  Volume: 11 Issue: 11 | Nov 2024              www.irjet.net                                                              p-ISSN: 2395-0072 



 

© 2024, IRJET       |       Impact Factor value: 8.315       |       ISO 9001:2008 Certified Journal       |     Page 490 
 

of gameplay. Together, these optimization strategies and 
tools empower developers to create FPS games with UE5 
that are not only visually impressive but also offer a 
seamless and immersive gameplay experience on a wide 
range of devices. 

 Multiplayer Implementation: Creating 
Connected Experiences: 

Setting up multiplayer in Unreal Engine 5 using Advanced 
Steam Sessions involves several steps, from setting up the 
Steam SDK to integrating Steam’s multiplayer features into 
your project. First, ensure that the Steam SDK is properly 
integrated into your Unreal Engine 5 project. This involves 
downloading and installing the Steamworks SDK, then 
configuring Unreal Engine to recognize Steam as the 
platform for multiplayer. You can enable Steam support in 
your project by navigating to the Project Settings under the 
Platforms section and enabling Steam. After this, make sure 
to include the Steam API and configure your project’s 
DefaultEngine.ini file to connect to Steam’s matchmaking 
and session services. 

Once Steam is integrated, you can set up Advanced Steam 
Sessions for handling multiplayer features such as creating, 
finding, and joining games. The Advanced Steam Sessions 
plugin provides a more advanced interface to Steam’s 
session features, offering greater flexibility than Unreal 
Engine's default networking. You can install the plugin 
through the Unreal Engine Marketplace, and after enabling 
it, you’ll have access to functions for managing Steam 
sessions, like creating dedicated servers, hosting sessions, 
joining games, and searching for available sessions. 

To create a session, use the Create Session node, specifying 
parameters like the number of players, the session name, 
and whether the session is public or private. This step 
makes the server available for others to join. For finding 
and joining sessions, you can use the Find Sessions node, 
which searches for available sessions based on filters like 
the session’s visibility or whether it is a LAN or internet 
game. Once a session is found, players can join the game by 
using the Join Session node. 

In a multiplayer setup, the game needs to handle session 
management, including inviting players, setting up server 
connections, and managing player authentication through 
Steam. The Advanced Steam Sessions plugin allows you to 
manage these processes in the background, ensuring that 
players are correctly connected to the host server and that 
the session parameters are respected. Steam’s 
matchmaking services are used to connect players, handle 
NAT punch-through for smoother connections, and allow 
for features like player voice chat, Steam Achievements, and 
friends lists. 

When it comes to player state and replication, ensure that 
your player characters, inventory, or other game states are 

correctly synchronized across all clients. Unreal Engine's 
built-in replication system, combined with the features of 
Advanced Steam Sessions, ensures that player data is 
synchronized across the server and all connected clients. 
For example, when a player joins a game, their character 
and any associated data (like health, score, or items) are 
replicated from the server to the client, allowing for a 
seamless multiplayer experience. 

For testing your multiplayer game, you can use Steam's 
local and online multiplayer capabilities to ensure that your 
sessions are working correctly. You’ll need a Steam account 
for each player and a Steamworks Developer account to 
test certain features like matchmaking and dedicated 
servers. Once everything is set up, you can deploy your 
game on Steam, using the session management features to 
allow users to host, join, and play multiplayer games using 
Steam’s networking. 

Finally, remember to account for any additional Steam-
specific features you might want, such as achievements, 
leaderboards, or Steam Cloud integration, all of which can 
be managed via Steamworks API and the Advanced Steam 
Sessions plugin in Unreal Engine 5. 

 Advanced Character Animation and Control for 
Realistic Player Interaction 

Advanced character animation and control in Unreal Engine 
5 (UE5) plays a crucial role in enhancing the realism and 
fluidity of player interactions. One of the most effective 
techniques for achieving smooth and responsive character 
animation is by using Animation Sequences combined with 
Blend Spaces. Animation sequences are individual clips that 
define specific character actions, such as walking, running, 
or jumping, and when combined with blend spaces, these 
sequences can transition smoothly based on player input, 
movement, and environmental context. A Blend Space in 
UE5 allows you to blend multiple animation sequences 
depending on parameters such as the character’s speed or 
movement direction. For instance, in a typical third-person 
game, you might blend between idle, walking, and running 
animations based on the character's speed, creating a 
seamless transition between these states as the player 
moves. 

To set up a blend space, you first create a new Blend Space 
asset in the Content Browser and choose the appropriate 
skeleton for your character. Then, you assign animation 
sequences like idle, walking, and running to the blend space 
grid, where each animation corresponds to a point in the 
grid. For example, in a 1D blend space, you can map the 
character’s movement speed on the horizontal axis, 
transitioning from idle to walking and then to running as 
the speed variable changes. A more complex 2D blend 
space can also take direction into account, blending 
animations for movement in different directions. Once the 
blend space is created, it is linked to the Animation 
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Blueprint, where the movement parameters, such as Speed 
and Orientation, are dynamically updated based on player 
input, determining how the character transitions between 
various animations. 

Within the Animation Blueprint, you can also create a State 
Machine, which governs the character's animation states, 
such as idle, walking, running, or jumping. Each state 
represents a different action, and transitions between these 
states are triggered by specific conditions, such as changes 
in movement speed or player actions. The state machine 
works in tandem with the blend space to allow for dynamic 
and responsive animation. For example, as the character 
starts moving, the animation blueprint changes the state 
from idle to walking or running, and the blend space 
adjusts the animation based on the character’s speed. The 
state machine allows for smooth and logical transitions, 
ensuring that the player’s actions are reflected in the 
character's animations in a natural way. 

In more advanced character interactions, you can 
incorporate complex animations such as crouching, sliding, 
or climbing. These animations can be blended seamlessly 
with regular walking or running animations using the blend 
space. For instance, if the player crouches while moving, the 
blend space can transition between crouch idle and crouch 
walking animations based on the character’s speed. In 
addition to blend spaces, Animation Montages are useful 
for more specialized animations, like combat moves or 
special abilities. Montages allow you to sequence multiple 
animation clips and play them on demand, providing more 
control over events such as attack animations or special 
actions. 

Another key feature in advanced character animation is 
integrating contextual animations triggered by player 
interactions with the environment. For example, when a 
player interacts with an object, such as opening a door or 
picking up an item, the character’s animations need to 
blend seamlessly between the movement animation and the 
interaction animation. A typical scenario might involve a 
character pushing an object, where the upper body 
animation changes to reflect the pushing action, while the 
lower body continues with regular movement. This 
requires careful management of blend space parameters 
and state transitions, ensuring that the player’s movements 
and interactions are fluid and believable. 

For more immersive character animations, UE5 also 
supports detailed facial and upper body animations. Using 
the Control Rig and facial bones, you can drive facial 
expressions and lip-syncing animations, which can be 
blended with the character’s body movements. This is 
particularly useful in dialogue systems or when the player 
character is interacting with other characters, adding 
another layer of realism to the gameplay. By integrating 
facial animations with the rest of the character's 

movements, you can create more lifelike and expressive 
characters that respond to both player input and in-game 
events. 

Finally, after setting up the blend spaces, animation 
sequences, and animation blueprints, thorough testing is 
essential to ensure that the transitions between different 
animations are smooth and natural. This involves fine-
tuning the parameters that control the blend space, 
adjusting the state machine’s logic for transitions, and 
refining animation timing to ensure responsiveness during 
gameplay. Testing also ensures that complex interactions, 
like combining movement with contextual actions, work 
seamlessly. By using Animation Sequences and Blend 
Spaces in conjunction with Animation Blueprints, UE5 
enables developers to create highly realistic, responsive, 
and immersive character animations that significantly 
enhance player interaction and overall gameplay 
experience. 

 

Fig -5.1: Animation Blueprints 

 AI Enemy System: 

Creating an AI enemy system in Unreal Engine 5 involves 
several key components, including AI Controllers, Behavior 
Trees, Blackboards, and the AI Perception System. The first 
step is setting up the AI Controller, which is responsible for 
the logic and decision-making of the enemy. The AI 
controller controls a Pawn or Character that represents the 
enemy, managing actions such as movement, perception, 
and attacking. The AI Controller is assigned to the enemy 
pawn, which can either be a default Character class or a 
custom class with components like a mesh, capsule 
component, and AI controller reference.  
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To detect the player, the AI Perception System is used, 
which can include senses like vision and hearing. The Sight 
sense detects the player within a certain range and line of 
sight, while the Hearing sense can react to noise, such as 
footsteps or gunfire. These sensory inputs trigger behavior 
transitions and actions in the AI. Once the AI can perceive 
the player, it uses Blackboards to store variables such as the 
player’s position or the last known location, which are 
critical for decision-making. 

The heart of the AI behavior lies in the Behavior Tree, which 
allows you to structure complex decision-making visually. 
The Behavior Tree checks blackboard values to determine 
actions like patrolling, chasing, or attacking the player. For 
instance, if the AI detects the player, it might switch to a 
chasing state, where it moves toward the player. States like 
idle, walking, and attacking are controlled within the 
Behavior Tree, and transitions are based on conditions like 
distance to the player or health status. This allows for 
dynamic and reactive AI behavior. 

Combat is another vital aspect of an AI enemy system. The 
AI must decide when and how to attack the player, which 
involves defining an Attack State in the Behavior Tree. The 
AI will transition to this state when the player enters a 
certain range, triggering animations like shooting or melee 
attacks. To make the combat feel more natural, you can 
implement different attack types, such as ranged attacks 
when the player is at a distance or melee combat when the 
player is close. Cooldowns and attack timings can also be 
added to prevent the AI from spamming attacks, making its 
behavior more tactical. 

Movement and animation are key to realistic AI behavior. 
The Animation Blueprint can be used to control the 
enemy's movement and action animations, blending 
between walking, running, and attacking states based on 
the AI’s current behavior. Unreal Engine’s NavMesh system 
enables the AI to navigate the environment, using nodes 
like Simple Move to Location or AI Move To for 
movement.For more complex movements, such as climbing 
or jumping, you can use the NavLink Proxy. The AI can also 
take cover during combat, seek out flanking positions, or 
flee when its health is low, creating more advanced 
behaviors that mimic strategic thinking. 

Once the AI system is implemented, thorough testing is 
crucial to ensure that it functions as expected. Playtesting 
will help identify issues with pathfinding, combat, or 
reaction times, allowing you to fine-tune the AI’s actions 
and decision-making. For an added layer of challenge, the 
AI’s behavior can be scaled based on difficulty, with 
adjustments to sensory ranges, combat ability, or 
aggression. Additionally, randomization in patrol routes, 
attack timings, and decision-making can help prevent the AI 
from becoming predictable, keeping the player on their 
toes. 

Overall, Unreal Engine 5 provides a comprehensive suite of 
tools for creating advanced AI enemy systems, allowing for 
dynamic, intelligent, and reactive enemies that enhance 
gameplay. By combining AI Controllers, Behavior Trees, the 
Perception System, and advanced animation techniques, 
developers can create highly interactive and challenging 
enemies that adapt to player actions, enriching the player 
experience. 

 

 

Fig -5.2: Plotting AI Navigation 

6.  SYSTEM WORKFLOW 

In a multiplayer game setup in Unreal Engine 5, the system 
workflow starts with the host initiating a game session, 
where they take on the role of the server. The host begins 
by creating a session using the Advanced Sessions plugin or 
Unreal's built-in session system. This session acts as the 
central point that manages the connection of players. The 
host can specify settings such as whether the session is 
public or private, the maximum number of players allowed, 
and any custom rules or game modes. After the session is 
created, it is broadcasted to the available players, who can 
browse the session list or join directly through an invite 
code or link. Once the player selects a session to join, the 
host receives a connection request, and upon approval, the 
new player is added to the game. 
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Once the players are connected to the session, the host is 
presented with the option to select from a variety of maps. 
This can be done through a menu system, where the host 
can choose from available maps or levels before the game 
starts. The map selection can be handled using Unreal 
Engine’s Level Streaming system, where the host selects a 
level from a predefined list of available maps, ensuring the 
game loads the correct environment for everyone. When 
the host selects a map, the game environment transitions 
to the selected map or level, and the session begins with all 
players in the same environment. This dynamic map 
selection process allows the host to control the flow of the 
game and ensures that every player is placed on the same 
map seamlessly. 

In terms of player customization, each player who joins the 
game is assigned a custom MetaHuman. MetaHumans are 
highly detailed, realistic characters created using Unreal 
Engine’s MetaHuman Creator tool. Prior to joining the 
game, players can either select a pre-designed MetaHuman 
from a set of available templates or customize their own 
MetaHuman within themain menu or pre-game lobby. The 
MetaHuman customization process allows players to 
adjust their character’s appearance, including facial 
features, body type, hair, and clothing, making the 
experience more personalized. The system can be set up to 
ensure that each player’s MetaHuman is saved as a unique 
profile, which can be chosen when joining the game. 

Once the player has chosen or created their MetaHuman, it 
is assigned to their player controller when they enter the 
game. This assignment can be done through the Player 
State or Character Class, where each player’s unique 
MetaHuman is linked to their in-game character. The 
custom MetaHuman is then replicated across all clients. 
This ensures that all players in the session see each other's 
MetaHumans accurately and consistently, with all  

customizations being reflected in real time. Unreal 
Engine’s replication system takes care of synchronizing the 
MetaHuman's appearance, animations, and any other 
variables like facial expressions or clothing between all 
connected players, ensuring everyone sees the same thing. 

The process also involves setting up player spawning. 
When the game begins, each player is spawned into the 
map at a designated spawn point or dynamically placed 
based on available spawn locations. The host can control 
these spawning locations, ensuring no overlap and smooth 
initialization. As the players  

spawn into the map, their MetaHuman models are 
instantiated, and all their associated data, including 
movement and animations, are replicated to ensure that 
players see accurate representations of each other in the 
game world. If players change anything about their 
MetaHuman during the game, these changes will be 
updated across all clients in real time, provided that the 
necessary replication logic is in place. 

For network synchronization, Unreal Engine 5’s 
multiplayer system ensures that all player actions, 
including movements, interactions, and animations, 
are synchronized across clients. The AI, input 
handling, and game logic are also replicated to ensure 
smooth gameplay. The player’s input is sent to the 
server (host) where it is processed, and the resulting 
actions, such as movement or attacks, are then 
replicated back to all other clients in real time. 
Similarly, the player state (such as health, score, or 
other custom variables) is replicated to keep all 
players updated on each other’s progress, ensuring 
that no player has an advantage in terms of game state 
information. 

Throughout the process, the server (host) maintains 
authoritative control over the game world, but client-
side predictions and client-side interpolatio are used 
to ensure smooth gameplay, minimizing lag or 
desynchronization issues. The replication of 
MetaHuman customization is also crucial to prevent 
discrepancies, as it ensures that each player’s unique 
MetaHuman appearance and animations are 
consistent across the entire game session. This system 
workflow guarantees that the game runs smoothly, 
with the host having full control over map selection 
and session management, while each player enjoys a 
personalized experience with their custom 
MetaHuman. 

 

Fig -6.1: AI System Mapping 

7. RESULTS 

The future of First Person Shooter (FPS) game 
development with Unreal Engine 5 (UE5) is on the 
cusp of a transformative era, heralding advancements 
that promise to redefine the standards of immersion 
and realism within the genre. The introduction of 
UE5's cutting-edge features, such as Nanite virtualized 
geometry and Lumen real-time global illumination, 
empowers developers to craft game worlds with 
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unprecedented detail and dynamic lighting. These 
technological innovations not only enhance the visual 
appeal of FPS games but also contribute significantly to 
creating more engaging and lifelike environments. As 
developers continue to harness the full potential of these 
tools, the line between game worlds and reality becomes 
increasingly blurred, offering players experiences that are 
visually indistinguishable from the real world. The 
improved physics and AI systems further enrich these 
worlds, providing more realistic interactions and 
behaviors, thus elevating the overall gameplay experience. 
Emerging technologies like virtual reality (VR) and 
augmented reality (AR) are set to play a pivotal role in the 
evolution of FPS games developed with UE5. The seamless 
integration of UE5 with VR and AR hardware opens new 
avenues for game design, allowing for the creation of 
deeply immersive experiences that extend beyond 
traditional gameplay mechanics. This integration promises 
to revolutionize player interaction with the game 
environment and characters, offering a level of immersion 
previously unattainable. Players can look forward to not 
just playing a game but being fully transported into its 
universe, where every action and decision feels impactful 
and real. The potential for VR and AR to enhance the 
sensory and emotional engagement  

with FPS games is vast, promising a future where gaming 
experiences become increasingly immersive and personal. 
Furthermore, the advancement of artificial intelligence (AI) 
and procedural generation within UE5 heralds a new age 
of dynamic and adaptive game worlds. AI-driven NPCs that 
can learn from player actions and respond in increasingly 
sophisticated ways will make FPS games more challenging 
and unpredictable. Procedural generation techniques, 
powered by UE5, enable the creation of vast, explorable 
worlds that offer unique experiences with every 
playthrough. Coupled with UE5's robust networking 
capabilities, the future of multiplayer FPS gaming looks 
brighter than ever, emphasizing seamless, cross-platform 
play and fostering a unified gaming community. As 
developers explore these new frontiers, FPS games are 
poised to offer richer narratives, more complex mechanics, 
and an unparalleled level of player immersion, setting a 
new standard for what games can achieve. 

 

 

 

Fig -7.1: Game Screenshots 

8. CONCLUSION AND FUTURESCOPE  

In conclusion, the multiplayer system workflow in 
Unreal Engine 5, which allows a host to initiate a game, 
select maps, and assign custom MetaHumans to 
players, creates a seamless and immersive experience 
for all participants. By leveraging the power of Unreal 
Engine's session management, AI synchronization, 
replication systems, and player customization tools 
like MetaHumans, developers can create engaging and 
dynamic multiplayer environments. Players not only 
enjoy personalized avatars but also benefit from 
smooth, synchronized gameplay where each 
participant’s actions and appearances are consistently 
represented across all clients. This system fosters a 
high level of immersion, interaction, and player 
investment, as each individual is able to experience the 
game through the lens of their own unique character. 

Looking ahead, the future scope of such systems holds 
exciting possibilities for expanding player engagement 
and monetization opportunities. One potential avenue 
is the introduction of a marketplace for skins and 
customizations, where players can purchase or earn 
unique skins, outfits, or accessories for their 
MetaHumans. This could include limited edition items, 
seasonal skins, or collaboration skins with brands or 
other games, allowing for a broader range of 
personalization and monetization. By creating a 
system for players to customize their avatars in even 
more ways, from clothing to animations or even facial 
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expressions, developers can offer players the opportunity 
to further express their individuality. 

Additionally, integrating microtransactions or a battle pass 
system for players to unlock exclusive skins or 
customization items could provide a steady stream of 
revenue for developers. This could be coupled with in-
game events or challenges, where players can earn rewards 
based on their achievements, encouraging continued 
engagement. The ability to sell unique or rare skins also 
opens up new potential for community-driven content, 
where players can create and share their custom skins, 
further enriching the game world and increasing replay 
value. Ultimately, this combination of personalized avatars 
and monetization options can lead to a more vibrant, 
player-driven ecosystem while providing developers with 
long-term growth opportunities.  

As Unreal Engine 5 continues to evolve, the scope for AI-
driven characters, advanced customization, and 
multiplayer interactions will only expand, allowing for 
even more sophisticated and engaging online experiences 
that cater to the ever-growing demand for personalization 
and dynamic gameplay. 
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