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Overview
· What is the Unreal Engine 5?
· A Game Engine / Graphics Engine
· Primarily for 3D applications

· 2D games are also possible (see Paper 2D).

· Competitors: Unity, Godot (free).

· Licence: Free to use up to $100,000 in revenue per year, 5% of revenue thereafter
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Famous games
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Applications from CGVR
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Dental Sim Coral Reef VR VaMEx VTB / MUSC
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Applications from CGVR
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Dental Sim
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Applications from CGVR
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VaMEx-VTB
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Installation on Windows
· Install UE5 with the Epic Games Launcher (requires Epic Account).
· Download the Visual Studio Installer here:
· https://visualstudio.microsoft.com/downloads/
· Can change to a different IDE later in UE5 editor settings.

· Follow the Instructions here (pay attention to details):
· https://dev.epicgames.com/documentation/en-us/unreal-engine/setting-up-
visual-studio-development-environment-for-cplusplus-projects-in-unreal-
engine

Introduction Previous Work Overview Details Results Conclusion 7

https://visualstudio.microsoft.com/downloads/
https://dev.epicgames.com/documentation/en-us/unreal-engine/setting-up-visual-studio-development-environment-for-cplusplus-projects-in-unreal-engine
https://dev.epicgames.com/documentation/en-us/unreal-engine/setting-up-visual-studio-development-environment-for-cplusplus-projects-in-unreal-engine
https://dev.epicgames.com/documentation/en-us/unreal-engine/setting-up-visual-studio-development-environment-for-cplusplus-projects-in-unreal-engine


Installation on Mac
· Install UE5 with the Epic Games Launcher (requires Epic Account).
· Install XCode from the AppStore.
· If prompted, install the XCode command line tools.
· Install the Metal Toolkit (XCode: Settings -> Components)
· Can change to a different IDE later in UE5 editor settings.
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Installation on Linux
· Download a precompiled build of UE5 here (requires Epic account):
https://www.unrealengine.com/en-US/linux

· Install VSCode: https://code.visualstudio.com/
· Install the Microsoft C/C++ Extensions.
· Need to generate Project files later.

· Full Instructions here (a bit deprecated):
· https://dev.epicgames.com/documentation/en-us/unreal-engine/linux-
development-quickstart-for-unreal-engine
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Running Unreal on Linux
· Locate the install directory of UE5 on your system, then:
· Go to /Engine/Binaries/Linux.
· Run ./UnrealEditor from the terminal.

· A bit cumbersome, so you can:
· Create a desktop launcher / launcher icon to run Unreal.
· Create a terminal alias, to launch Unreal from the command line.

· But: Once project files have been generated, projects can also be
launched from the project’s VSCode workspace.
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Introduction to Unreal Engine - Project
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· Interactive tutorial to
learn the basics.

· We will cover some of
the contents today.
· We still encourage you
to work through the
interactive tutorial on
your own (~30-40 min).



Creating The First Project
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Creating The First Project
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Creating The First Project
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Creating The First Project
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Generating Project Files
· It might be necessary to “generate project files” first.
· Especially when cloning & opening a project, e.g. from GitLab.

· Otherwise the project might not open.
· Different procedures, based on OS.
· Docs: https://dev.epicgames.com/documentation/en-us/unreal-
engine/how-to-generate-unreal-engine-project-files-for-your-ide
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Generating Project Files - Windows
· Right Click your .uproject-file and
select Generate <IDE> Project Files
from the options.
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Source: Unreal Forums
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Generating Project Files - Mac
· Multiple ways to do so:
· Right Click your .uproject-file and select Services -> Generate XCode
Project Files.

· Open the project with UE5, then select Tools -> Generate Project Files.
· Run the following command from the terminal in your project’s folder:

/Users/Shared/Epic Games/UE_5.6/Engine/Build/BatchFiles/Mac/

GenerateProjectFiles <project name>.uproject –game –engine -XCode

· Change the path to reflect your UE5 version.

· Can also pass -VSCode if it is configured as UE5’s source code editor.
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Generating Project Files - Linux
· Run the following command from the terminal in your project’s
folder:
<path to engine>/Engine/Build/BatchFiles/Linux/GenerateProjectFiles.sh

<your project>.uproject –game –editor -VSCode

· This will create a VSCode workspace. Open the file, then go to
Run/Debug, select Launch <YourProject>Editor (Development) and then
press run.

· The initial build might take a very long time.
· It can be useful to create a terminal alias for this command.
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Engine vs. Editor
· Unreal Engine
· Contains classes for rendering, physics simulation, audio playback, etc.
· Is shipped with the developed game

· Unreal Editor
· Powerful tool for developing games with Unreal Engine
· Design levels, materials, blueprints and animate.

· Is not shipped with the developed game
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Unreal Editor
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Unreal Editor
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Unreal Editor
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Unreal Editor
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Unreal Editor
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Unreal Editor
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Unreal Editor
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Programming using the Unreal Engine
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Engine: Programming

Introduction Previous Work Overview Details Results Conclusion

· How to program in Unreal Engine 5?

· C++ (Code)
· Using Visual Studio (Windows), …

· Blueprints (Visual Programming)
· Directly in Unreal Editor

Both can be combined!
Blueprint classes can even inherit from C++ classes
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Engine: Programming
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· C++ Code
+ For complex code, often

more readable

+ Simpler / faster implementation

of math equations

+ Faster execution

- Slower development

· Blueprints
+ Faster development

+ Simple adding of additional

functionality to C++ classes

- Tend to get messy

- Slower execution

- Not all C++ functions available
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Creating a custom Actor
(Blueprint version)

Hands On
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Creating a custom Actor
(Blueprint version)

Hands On

Throwing you in
at the deep end
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Creating a custom Actor
(Blueprint version)

Hands On

Throwing you in
at the deep end

“Ein Wurf ins
kalte Wasser”
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Three essential base classes
(both Blueprint and C++)
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Engine: Essential base classes
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· Three essential base classes during development:
1. Level

2. Actor

3. Component
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Engine: Essential base classes
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1. Level
· A „game world“
· Can be considered as a collection of objects.
· An object that can be placed into the level is called Actor

At any time, a level must be loaded
· Even if it's an almost empty level for the start menu of a game.
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Engine: Essential base classes
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2. Actor (1/2)
· Objects that can be added to a level
· Typical examples:

· A game character

· A wall, a floor, …

· Program code (Services, Managers, …)

Object-oriented: An actor is defined as a class, objects of this class can
then be placed into levels.
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Engine: Essential base classes
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Engine: Essential base classes

Introduction Previous Work Overview Details Results Conclusion 42



Engine: Essential base classes
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In the Content Browser you can find and create

Actor classes (among many other things)
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Engine: Essential base classes
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Engine: Essential base classes
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Engine: Essential base classes
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Outliner shows all Actor objects in the

current loaded level
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Engine: Essential base classes
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2. Actor (2/2)
· Actors have functions that can be overwritten:

· Tick(): Is called every frame

· Can be used for simple animation, processing control input, etc.

· BeginPlay(): Called when game started (or an actors is dynamically placed into the level)

· EndPlay(): Called when game ends (or an actor gets destroyed)

· …
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Engine: Essential base classes

Introduction Previous Work Overview Details Results Conclusion

3. Components (1/2)
· Objects that can be added to an Actor.
· A component adds functionality to that Actor.
· Examples:

· A mesh

· A light

· Reused program code

· A scene component
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Engine: Essential base classes
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Engine: Essential base classes
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Engine: Essential base classes
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Detail panel shows all component objects
of an actor object
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Engine: Essential base classes
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Detail panel shows all component objects
of an actor object

Components
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Engine: Essential base classes
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3. Components (2/2)
· Components can be hierarchically arranged in an Actor.
· Works like a scene graph

· An actor should have a root component.
• The root component stores the position, rotation and scale of the whole actor!

• A new Blueprint Actor has a “DefaultSceneRoot” which is a Scene Component.

 In C++, there is no default RootComponent.

 If you don’t create a Scene Component in C++ by your own, your actor has no location!
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Creating a new C++ Actor
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Creating a new C++ Actor
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(Step 1)

(Step 2) (Step 3)
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Creating a new C++ Actor

Introduction Previous Work Overview Details Results Conclusion

(Step 1)

(Step 2) (Step 3)

Select ‘Actor’ as base
class
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