Using Oculus Quest |l VR
Headset in Engineer and
Technician Education

AGBell
7/29/2024




Developing VR Content for Unreal Engine

This presentation is show how to “develop” VR content for Unreal Engine (UE). This
software can be freely downloaded and used to develop models and environments for
VR headsets like the Oculus Quest II.

» Getting Started

* Making a poster

« Getting a model

« Importing a model

* Model building outside Unreal Engine
* Model building inside Unreal Engine




Developing VR Content for Unreal Engine - Getting Started

There are a number of software packages you will need to install on your computer ro
build content for VR using Unreal Engine. To install software your will, need admin
right on your computer and the computer will need to be capable of supporting VR
(high end graphics).

Hardware -

» Quad-core Intel or AMD, 2.5 GHz or faster

« 8 GB RAM

* Windows 10/11

» DirectX 11 or 12 compatible graphics card

* Also, you will need hard drive space to save your files.

| use the Dell Alienware Aurora R16 computer with 32 GB of RAM and a 4TB external
hard drive. You will also need a Meta Quest 2 or 3 headset with a PC Link Cable so
your can upload content to the headsets. We also purchased some docking stations for
charging the controllers and headset.




Developing VR Content for Unreal Engine - Getting Started

There are a few software packages you will need to build content for VR using Unreal
Engine. To install software your will, need admin right on your computer and the
computer will need to be capable of support VR (high end graphics).

Software -

« Epic Games Launcher

* Meta Quest Developer Hub

* Oculus App

* Unreal Engine 5

 Visual Studio - Latest Community Version
» Android Studio

Oculus Developer Account

Oculus Mobile App - latest version
Blender

Sidequest

Maybe a CAD program like AutoCAD and/or Solidworks
Maybe Maya




Developing VR Content for Unreal Engine - Getting Started

Fpic Games Installer - latest version

Oculus - latest version

Veta Quest Developer Hub - latest version

Android Studio - Android Studio Flamingo | 2022.2.1 Patch 2 May 24, 2023.
Visual Studio - Latest Community Version

May also need to have the Oculus App on your phone to enable the development mode
for each of your headsets.



https://www.unrealengine.com/en-US/download
https://www.meta.com/quest/setup/
https://developer.oculus.com/downloads/package/oculus-developer-hub-win/
https://developer.android.com/studio/archive
https://visualstudio.microsoft.com/vs/community/

Developing VR Content for Unreal Engine

Tyrannosaurus
Temporal range: Late Cretaceous
(Maastrichtian), 68-66 Ma

the T. rex type specimen
(CM 9380) at the Carnegie Museum of
Natural History

Scientific classification g
Kingdom: Animalia

Phylum: Chordata

Clade: Dinosauria

Clade: Saurischia

Clade: Theropoda
Family: tTyrannosauridae

Subfamily: tTyrannosaurinae

Genus: ﬂyrannosaurus
Osborn, 1905

You must first decide what you
want to use in VR. You can develop
your own assets (models) using

Blender, Maya, Solidworks, AutoCAD
or some other tool or you can find
3D models on the web at GrabCAD,
Thingiverse, etc.

Info - https://en.wikipedia.org/wiki/Tyrannosaurus

3D Model - https://www.thingiverse.com/thing:308335



https://en.wikipedia.org/wiki/Tyrannosaurus
https://www.thingiverse.com/thing:308335
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Developing VR Content for Unreal Engine - Making a poster

Posters can be presented in Unreal Engine on actors (assets that are displayed in the
level) as a material. The image to be applied can be a square image that is related

to a power of 2, i.e., 1024 by 1024, 2048 by 2048.

#4 Tyrannosaurus,jpg - Paint = [m] X
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Image Properties

File Attributes

Last Saved: 5/23/2023 3:06 PM

Size on disk: 305.8KB

Resolution: 96 DPI

Units

O Inches

O Centimeters

o Pixels

Image size
Width: Height:

x 2048

Default
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Developing VR Content for Unreal Engine - Making a poster
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Prior to export it is a good

practice to apply all
transforms.
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W, Object Mode v View Select Add Object
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This is the decimated version
of the model which should
make it faster to render in

Unreal Engine. Decimation
can be performed in Blender
and the technique used is a
simple Collapse to 10% of the
original mesh size.
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The model can now be f
converted into a fbx format |
and imported into Unreal
o
Engine..
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# Blender File View
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Unreal engine may complain
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also apply “face smoothing”
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export it.
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You can also build your own models using Solidworks, AutoCAD and/or Blender. Since we use
Solidworks in our AS degrees this is how you would build models for Unreal Engine.

Step 1 - Design and build your model.

Step 2 - Export model as an STL file from Solidworks.
Should maintain dimensional integrity.
STL files can also be used for 3D printing.

Step 3 - Import STL file into Blender.
Model can be scaled and decimated to reduce the size of the mesh model.
Lower poly models should be your goal, but model complexity should be
balanced against how the model looks in VR.

Step 4 - Export STL file from Blender as an FBX.
Blender can support the model but may want to add face smoothing.
Always save your Blend file.

Step 5 - Import FBX file into Unreal Engine.

There are more details that could be shared regarding UV Maps, textures and materials using

Blender. | would strongly encourage that you learn and use Blender to support developing VR
content.
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Here are examples of 5 CAD
models built with AutoCAD and
Solidworks. These models were
exported as STL files and then
converted to FBX files for Unreal
Engine. (Note the number of the
“Triangles” is relatively low so
these would be low poly models.

* Assignment1 [C:\Users\abell\OneDrive\Desktop\New Stuff\Step1\Models\Assignment1.blend] - Blender 4.0
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User Perspective
(1) Coltection | Assignment1
Objects

Vertices

Edges

Faces

Triangles 200

pel
Assign.

base

©- base
> Preview
Surface
s Use Nodes
Suface @ Principle.
Base C.
Metallic 0.000
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Within Unreal Engine you should
create a folder for each model
and import the mesh (FBX file)
into the folder you create called
“Mesh”. You can also import the
material (texture) of the model
as well or add the texture within
Unreal Engine.

All five models were imported
into a folder call CAD Models and
then placed within a scenario to
view and interact with.

File Edit Window Tools Build Select Actor Help NewStuffCAD

)

AL CADModels*

& Selection Mode v

= 5

& =

E Platforms v

F= Outliner X

Sl Q v o

& Item Label = Type

A CADModels (Editor)

$Z CubeGridT Sta

16 actors

B .7 Details

Bo Content Browser X

-+ Add Mimport |B saveAll © im All > Content > CADModels > Assignmentl > Mesh £+ Settings

Import assets from files to the currently selected folder v

w NewStuffCAD Q)

b Favorites

& Assighmentl
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im Blueprint

im Material RNy

i Mesh Assignment]
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im LevelPrototyping

mm Materiale

b Collections ® Q 1 item

B5 ContentDrawer [ Outputlog [ Cmd v JilTracev @ [ =2 DerivedData v &% 5Unsi
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A% * 3D Part 3 Rev [C:) \abel\OneDrive\Desktop\New Stuff\Step1\Models\3D Part 3 Rev.blend] - Blender 4.0

For the more Complicated models Z}) File Edit Render Window Help UV_Editing fév Scene L LD J ||__E|v View Layer LD
. . . 2+~ 'W Object Mode v View Select Add Object 17, clobal ~ & Gl v L. N @ O aenE - '=_ . O
that include circular faces | did a e options ~ v (i) Collectt @ © @
Shade Auto Smooth in Blender. [ - y——
. . . L4 (1) Collection | 3D Part 3
This greatly improved the quality @ | o s
of the model in VR. T, Pt
Faces 376/ 376 v W3 > 3
Triangles 376/ 376

S~ 3D Part3

Mesh density and lighting will
continue to be an issue as you
use more complicated models. To

~ Vertex Groups

Shade Flat

get it “right” will take some i~

Set Origin ~ Shape Keys

research and experimentation.
Paste Objects

Duplicate Objects

Duplicate Linked L

Rename Active Object... Add Rest Position
Mirror * UV Maps

Snap

» Color Attributes
Parent

Move to Collection > Attributes

Insert Keyframe... > Mormals

Delete » Texture Space
? Remesh

» Geometry Data
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‘ “ Second Life - O X
Me Avatar Communicate World Build Help 4 Search Menus $ 361,398 ! %@ Shop g19aMSLT e CJ 1l )

These are the five CAD models . @) o Comineaus 1. \WBPE 202 Lec

that were uploaded to Second
Life. A script was also added
(shown below) to the models so
they would freely spin. These
models are DAE files but were
produced using the same
Solidworks (STL) models with
Blender.

¥

E’ Owner
lvyTechEngineer

default

{
state_entry()

{

3
3

[TargetOmega(<1.0,1.0,1.0>*llGetRot(),0.1,0.01);

Q Destinations &9. People F§ Profile | | UEE
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Cﬂt Q Torus W, Arrow
- : 2 ALL PLUGINS
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’ Draw Spline

Model
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o eihilit

To build a model using Unreal
Engine requires multiple steps.
| The first step is to add the
“Modeling Tool Editor” plugin.
®# This plugin will help you create
models that can be used in VR.
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scaled.

Select a Socket

57 convex Decomp... x

Hull Count 4
Max Hull Verts

Hull Precision

Defaults

N
¥5 Content Drawer H Output Log

%
s

cmd v & 3Unsaved 2* Revisid 37



..
Developing VR Content for Unreal Engine - Building a model inside Unreal Engine vwamp g x

- [ o} $¢ Modeling Mode v '+ v =3V k= Be ;3 Platforms v L} Settings v

e &% Perspective

CEED 0 © GD CID G D © [l

=v (Q v

@ Item Label & Type

¢ . Box @ Sphere s

Faves 5
’ Cylinder
g Q Torus

)\ [:] Rectangle

ul
ot

Cone

Arrow

A VRTemplateMap (Editor)

\ DirectionalLight
$Z Floor

Disc

P

YEn ™~ ~ A
XForm & Stairs N! cubeGrid 77 LampA
$Z LampB
J 7 trude vaon 4 xtrude Path -
#> Extrude Polygon & Extrude Patt 5% LampC
Deform

\/\0, Revolve Path > LampD
% LampE

$Z LampF

/.. Draw Spline

R w Spline
$% LampG

® $2 MLampA StaticMeshActor
$% MLampB

I The z value of the base is scaled s

MLampD

to 0.160439 which would <_ ' & Mampe

22 actors (1 selected)

| translate into a height of = = 3§ . 2 Det ;
| 0.160439*200 = 32.0878. s = \ e & MLamph Fad 2 © o

$Z MLampA (Instance)

A
Al

| Ideal when making a model the 4 JEEEE e Q 8 x4
“asset” should have the correct &/t - oo e o

Z I— Rendering Streaming All
dimension vs the “actor”. Wt e i e
: i Location v 10900 |00 0.0 )
Rotation v 00° |l0o* [oo°
Scale v o ™ .u;= 0.1604: I—,
Mobility Static Statior Movabl

Static Mesh
¥ Modeling Mode Quick Settings {:}

Static Mesh = o

V4
Editing LOD Max Available v L)_( € b
New Asset Locz AutoGen Folder (World-R¢ v Advanced
B5 ContentDrawer | Output Log cmd v JilTrace v @ [@ =2 DerivedData Vv I’ Revisig




ne

XForm

7

Deform

|
Model
D

Mesh

Attribs

Misc

NS Content Drawer

»

Create Cylinder

Output Type
Output Type
Shape

Radius

Height

Radial Slices
Height Subdivi.
PolyGroup Mode
Positioning
Target Surface
Pivot Location
Rotation

Align to Normal
Show Gizmo

Material

Material

UV Scale
World Space U.

Show Wireframe

¥ Modeling Mode Quick Settings

e Modeling Mode v

B output Log

G v owme P :

Presets = ] Right @ Wireframe  Show
Static Mesh w
115 o
360.0 ©
32 o)
1
Per Face “
On Scene o
Base w
0.0
None W
Mone
Gl
1.0
Delta Mode: On/Off
< 10900 0.0 0.0
{:} — 100 0.0 ]
Max Available v

New Asset Loce AutoGen Folder (World-Re v

cmd v

22 Platforms

WMW

\

ki« 02 @ L& (H0 A0

The pole for the lamp has a

radius of 11.5 and length of 360.
This

|

/
/

\—2&-&9 Cylinder | Accept Cancel

() Alter shape settings in the detail panel or modify placement with gizmo, then accept the tool.

A 0.25

J& Trace v

k1l H f= Outliner
v Q

&2
&
=
&2
=

CIEQ SCEQ 0P S ER e
&

(
o

22 actors

# Details

@ [

8 Derived Data

NewLamp = X

{} Settings

v o

Item Label Type

Larmp
LampE
LampF
LampG
MLampA
MLampB
MLampC
MLampD
MLampE
MLampF
MLampG
NavMeshBoundsVolume

5 Player Start

PointLight
RecastNavMesh-Default
Skvl inhtPC2

v =% 6 Unsaved I* Revisi




Developing VR Content for Unreal Engine - Building a model inside Unreal Engine

2 -rp &) ReimportBase Mesh : @£ collision v Hﬁ.} uv v

D D 00a D CD Rt

SOCKETS

(XJ19E00)
currant s

-
' rThe pole for the lamp has a
radius of 11.5 and length of 360. &E&&
The measurements sort of match
if your edit the pole for the lamp.

‘—-— T~

Uy Ln_mn-ll
Digtipca Flald: 1

LOD: 0O
Curranrsorarg
Trizinglas: 125
VETRGEE N B
UY Crzpnals:
Uiz tzipiaa Fiald '![Lf‘!f RUCOY 2z loziddad, 0.00010 girziad selecta Socket

'\,J,er Si2e U203

Wi 22 0.00 I (0.00 12§zt

57 convex Decomp... %

Hull Count 4
Max Hull Verts 16

Hull Precision 100000

Apply Defaults

=

| ¥5 Content Drawer Output Log Cmd v & 6 Unsaved 3’ Revisid 40



. Box

Faves 2
’ Cylinder
g O Torus

J\ [:] Rectangle

XForm & Stairs
7 # Extrude Polygon
Deform :

(#. Revolve Path
d
Model ’ Draw Spline
D
Mest

Developing VR Content for Unreal Engine - Building a model inside Unreal Engine

Disc

> CubeGrid

Extrude Path

! Two versions were created. One
; without a texture and one witha —

Lamp — X

E Platforms v

= Outliner X
; =l Q) v B
LIGHTING NEEDS TO BE REBUILT (2 unbuilt objects)
flun conzsola comrznd DurnpYnbuililightntaractions’ © gaaptezc s unbuift @ Item Label » Type

A 'v.v’RTemplamr-Am:- (Editor)
*;, DirectionalLight
® \0} Floor

7 LampA

$Z LampB

$% LampC

5% LampD

$Z LampE

5% LampF

$% LampG

$Z MLampA

$% MLampB

$ MLampC

5% MLampD

$ MLampE

StaticMeshActor

22 actors (1 selected)

B texture(s). Also, it should be g x
B noted that the lamp shade was @iiFioas BN O o
= . $Z Floor (Instance)

S created using a Boolean | — P StacMeshcomponent (SatcMeshComponent) EdtinG
i=l operation which subtracts a =S c=seees S Q = %
smaller diameter cylinder from a = | = N e G S

larger One. Transform
1 v o 2'] 0 1.0 0.5 L)
¥ Modeling Mode Quick Settings {:} Static st T
Editing LOD Max i‘\ : v A1 et - € [ & i
B0 Content Drawer H Output Log Bl Ccmd v JTrace v @ [y =2 Derived Data Vv Ex 6 Unsaved :' Revision Control v



Developing VR Content for Unreal Engine - Building a model inside Unreal Engine il

2 ¥ 2e Modeling Mode v €Ly «"v = T B 24 platforms v Settings v
- o} & g -+ - - | . ) g

X
¢ . Box 0 Sphere
. AL v oo
Faves Q Cylinder W Cone LIGHTING NEEDS TO BE REBUILT (2 unbuilt objects)
£ AR - o X |g
e Q Torus 1 Message Log X d
Rectangle ctionalLight
icMeshActor
There are St.ill Some .issues tO M Q Cylinder_3017E9A5 Object has overlapping UVs. icMeshActor i
Lightmap UV are owerlapping by 50.0%. Please adjust content - Enable Error Coloring to visualize. -
& clean up with these models. After Object has overlapping Ui ‘
PP . ”” 7 Lightmap UV are overlapping by 83.3%. Please adjust content - Enable Error Colering te visualize. :
you Build” the level you may A Q Gylinder, 9347E005 Object has overlapping Ws.
h o l-k l o UV « Q) Cylinder 0347E005 Lightmap UV are overlapping by 50.0%. Please adjust content - Enable Error Coloring to visualize. ik
ave 1SSUes lIKe over app]ng S. A Q Cylinder, 3017E9A5 Object has overlapping Ws. ‘
Packed Level Actor Log « O Cylinder 3017E9AS Lightmap UV are overlapping by 50.0%. Please adjust content - Enable Error Coloring to visualize. C
ol Blueprint Log &\ QBox 68860007 Object has overlapping UVs. i
Play In Editor * O Box 68BA000T Lightmap UV are overlapping by 83.3%. Please adjust content - Enable Error Coloring to visualize. ICHE
L) Anim Bhueprint Log A Q Cylinder, 0347E005 Object has overlapping UVs.
Automation Testing Log « Q Cylinder 0347E005 Lightmap UV are overlapping by 50.0%. Please adjust content - Enable Error Coloring to visualize.
!
G Localization Service (1) /\ Q Sphere_8A353C38 Object has overlapping UVs. o T
Trace Analysis + Q Sphere 8A353C38 Lightmap UV are overlapping by 83.3%. Please adjust content - Enable Error Coloring to wisualize.
A(iis el ° Q?J:mre":ij:z: fl'uru haszerlappl:g U\'JSI by 83.3%. Pl dj Enable E Colori isuali
e Lighting Results {16) « Q Sphere 8A353C38 Lightmap are overlapping by 83.3%. Please adjust content - Enable Error Coloring to wisualize.
I\;;sc Map Check (1)
| Load Errors s
i Editor Errors
)
H Packaging Results
Asset Check 500 | ©
Slate Style Log Lighting Build - Aug 5, 2024, 11:34:35 AM v CLEAR 00°
HLOD Results 05 <
vy Sraun owauuwn  Movabl
w Static Mesh
¥ Modeling Mode Quick Settings {:}
SM_Cube v
Static Mesh ©
Editing LOD Max Available v e ﬁ' (G 3]

New Asset Locz AutoGen Folder (World-Re¢ v

p Advanced

B5 Content Drawer Output Log cmd v JE Trace v % =2DerivedData Vv & 6 Unsaved ¥’ Revisi




§ Developing VR Content for Unreal Engine - Building a model inside Unreal Engine it

2e Modeling Mode v 3 v EmV > hrH A

= . . T (T4 f= Outliner
= Perspective Lit 5 o HH A= W2 025 -
S TR ©  show ) & 2D € i ED ©
=v (Q
@ ltem Label «
A VRTemplateMap (Editor)
@ UVEditor @) Inspect '\, DirectionalLight

In Modeling Mode, we can switch

' to the UVs and look at the UVs
for the Lamp Shade as an

§ example using the UVEditor Mg
mode. | , | —& 7 & amgc saicuestuct

E Platforms v

W® ProjectUVs &% Edit UV Seams

& Transfoomuvs B3 Layoutuvs
5H Lay

LampA
LampB
LampC
LampD
LampE
LampF
LampG

PVVVVDVVDVDDVDBR

% MLampD
$% MLampE

X

]

22 actors (1 selected)
8 ./ Details X
% MLampC +Add =2 @ o

$% MLampC (Instance)

Q
General Actor LOD Physics
Rendering Streaming
| w Transform
Location 10900 |00 | 430.0 “
Rotation 00° |00 |00°
1.0 |1.0 |1.0
M MOdeling ModeQuick Settings {:} Mobility Static Station Movabl
Editing LOD Max Available v J7 4 o ] ' ‘ ) & ‘ VA = = < v Static Mesh

New Asset Locz AutoGen Folder (World-Re v

Fos o B s i Y ! | \ b S b Boolean_BC1 v
L == (8 et \ X \ : < < Static Mesh : ©
. g €b

B5 Content Browser X

= p Advanced
= Add Asimnort B Qave Al @ mm Al > Content > VRTemnlata > Mans Y AFNFRATFN % ahell I+ Qattinae

B5 Content Drawer [ Output Log cmd v JiTrace v (@ =EDerivedData Vv Bk 2Unsaved ¥ Revisid 43



ﬁh File  Edit Asset Window Tools Help

# UV:Boolean_BC1D412B X

& B channels v  [3] Display v

e B EH @5 g2
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Engine.
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E Platforms v

Théré -are mény other aspects to us{ng Unreal Engine for
the creation of apps and models for your Oculus Quest VR
L headsets.

Lighting, lightmaps, textures, materials and blueprints are
all significant topics to consider and use to build VR apps.

1 It is also important that you learn some of the VR
vocabulary so that you can ask questions to others.
YouTube is a great resource and your can search for

' Discord Servers and ask question in the Unreal Engine

L Forum. | would also suggest that you learn Blender and
maybe a CAD tool like Solidworks.

Finally, the IT support you get will make your life easier
when developing and supporting the use of VR headsets. If
you can get admin rights on your development PC this will
make it easier for you to build VR Content.

~

¥ EC Content Drawer B output Log Cmd v

2 025¥ hoo

M Tracev © [

MyProject4 - X
{Ch Settings v
g b= Outliner X
=@ v BB
® |Item Label » Type

A Medical_XRay_Presentation_Room (Editor)

<2 Cube8
3%, DirectionalLight
<2 Floor

® $2 Homo_ergaster_full StaticMeshActc
<2 Homo_Habilis_whole

56 actors (1 selected)

4 Details X

2 Homo_ergaster_full +Add =2 @ o

$2 Homo_ergaster_full (Instance)

s StaticMeshComponent (StaticMeshComponent0) Edit i

Q BH & &t
G al LOD Mi Physics
Rendering Streaming All
Transf
Loc v -250.0 440.0 170.0 ©
Rotation -63.4511 || 9.39128¢t | -200.28: ¢
ale v o 0.3 |03 03 )
Mobility Static Stationa  Movable

Homo_ergaster_f v
Static Mesh Q o
er
Adv
Material
£ MI_Ram_Skull_tiiief2fa
Element 0 ;s’ s

Y €k By

Bake Materials

= DerivedData Vv &% 2 Unsaved ¥’ Revis



Developing VR Content for Unreal Engine

References

1.) This website contains many of the models and apps presented at the workshop.
https://www.ivytech-mems.org/VR Models.html

2.) My faculty webpage contains links to some previous presentation on VR.
https://www.ivytechengineering.com/abell118/

3.) Many STL models can be downloaded from the web and used in Unreal Engine
https://www.thingiverse.com/

4.) This another 3D model website that | use
https://grabcad.com/library

5.) Get the latest version of Blender for free (Lots of help on YouTube for it)
https://www.blender.org/

6.) You may find help with the Unreal Engine Forum
https://forums.unrealengine.com/categories?tag=unreal-engine

7.) Epic Games Installer hitps://www.unrealengine.com/en-US/download

8.) Oculus - https://www.meta.com/quest/setup/

9.) Meta Quest Developer Hub - https://developer.oculus.com/downloads/package/oculus-
developer-hub-win/

10.) Android Studio - https://developer.android.com/studio/archive

11.) Visual Studio (Community Version) - hitps://visualstudio.microsoft.com/vs/community/
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https://visualstudio.microsoft.com/vs/community/

Questions
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Andy Bell

Department Chair — Engineering

Ivy Tech Community College — Northeast
Phone: 260-481-2288 : Fax: 260-480-2052
abell118@ivytech.edu

SDKB Technology Center, Room TC1240R,

3800 N. Anthony Blvd., IVY TECH
Fort Wayne, IN 46805 COMMUNITY COLLEGE

SL avatar = ivytechengineer
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