) TECHNISCHE
G/)=) UNIVERSITAT
%2 DARMSTADT

{o} Informatik HCI Lab

IVAR: Lab 3

Parkour challenge

07.11.2023



Class logistic

* Who hasn’t picked up Meta Quest 27
 \Who doesn’t have a reverse classroom topic?

 Please vote the reverse classroom date on the moodle, thanks.
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Banners

please pass through the
banner to trigger each path



continuous
curves

coins: 16




ZIg-zagging
uphill

coins: 30




final
sprint

coins: 23




object
Interaction

Before reaching each
banner, the player has to
do the object interaction
task.







Records

Report the used time and
collected coins in each part
and in total.

Park ished!
[Re%%p

logol: 62.1, 11/16
obj1: 4.6,0.06 ¢

loco2: 53.8, 25/30
obj2: 2.7,0.06
loco3: 47.6, 15/23
obj3: 3.4,0.07
total: 163.6, 51/69




Note

 If you got lost in the scene, press Y or B to reposition yourself to the

banner position of that part.



3D interaction techniques (Laviola et al., 2017)

* Object Interaction

Selection
Position

Rotation

Scaling

« Navigation/Locomotion
«  Way finding

* Travel

« System control




3D object interaction

rotation

Changing the orientation of an
object. E.g., what we just did in
the roll-a-ball example.

selection
Acquiring or identifying a particular
object or subset of objects from the
entire set of objects available.

positioning scaling
Changing the 3D position of an Changing the size of an object.
object. E.g., moving an object E.g., resize a GUI on a laptop.

from A to B.



3D object interaction

In our demo, we simply use controllers and trigger buttons to manipulate

objects directly.



Locomotion iIn VR

* Physical Locomotion

« walking in place (VR-STEP, Tregillus and Folmer, CHI ‘16)

 Virtual Locomotion

« teleportation/blink
» grabbing the air



Locomotion example: grabbing the air
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press the compute the add the
iIndex trigger vector along the
of the HMD



Instructions



Setup (GitHub repo link)

* Please download the unity project from

e https://github.com/wenjietseng/VR-1locomotion-parkour

« open the folder as a unity project

B ProjectSettings
[Y .gitignore

[ LICENSE

[ READMEmd

= README.md

VR-locomotion-parkour


https://github.com/wenjietseng/VR-locomotion-parkour

Guidelines

« By default, we assume the boundary is stationary. This means the user
IS sitting or standing at the same place, and there is not much space.

* Feel free to design your favorite locomotion and object interaction

« Please don’'t modify the size of the player’s collider or develop an

automatic coin collector.



“= Hierarchy
+v o
¥ v % ParkourChallenge
&) Environment
) TaskUI
&) EventSystem
&) ParkourControl

&9 OVRCameraRig

Game Mechanisms

ParkourCounter.cs
SelectionTaskMeasure.cs

Locomotion

LocomotionTechnique.cs

Obiject Interaction

MyGrab.cs is a demo example, feel
free to create what you need.



Locomotion



Speed and control

* There is a trade-off between time, coins, and fatigue.
a) Teleport. reduce the time of traverse, but repeat a lot while collecting coins.
b) Grabbing the air. can be quite fast, but cannot control well while very fast.
The technique also has bigger cybersickness issue.

c) Walking in place: less cybersickness, high control, but perhaps feel fatigue

and take a long time.



Assets > Scripts > LocomotionTechnique.cs

* Implement your own locomotion
In this script

« This script is attached to the
OVRCameraRig

* Feel free to add more scripts if

your needed to.

» B Resources

= Hierarchy 2 i | O Inspector g i
L : = ." v OVRCameraRig Static ¥
‘v v € ParkourChallenge g -
¥ OVRCameraRig Tag Untagged v Layer Default v
¥  » [ Environment Prefab Open Select Overrides v
¥  » ) ParkourControl -
% [ EventSystem v ). Transform @ i
Position X0 Y 0.7 ZO0
Rotation X0 YO ZO0
Scale X1 Y1 21
b # + OVR Camera Rig (Script) o i
» # + OVR Manager (Script) o it
b # v OVR Headset Emulator (Script) o i
» ®  Rigidbody o it
» 8. v capsule Collider o 3+
b V4 v Audio Source o
¥ # v Locomotion Technique (Script) o i
Script LocomotionTechnique
Left Controller L Touch -
Right Controller R Touch v
Translation Gain -@ 0.5
Hmd @ CenterEyeAnchor ®
5 Left Trigger Value 0
o o htTrgige rValue O
+~ HNR AL gt Trgge
Start Pos X0 YO Z0
v (@ Assets
» B GingerVR-master Offset X0 Y0 Z0
» B Materials Is Index Trigger Dowr
» B Oculus Parkour Counter v ParkourControl (ParkourCount @
» Im Prefabs Stage




Example: grabbing the air

« Since | put the code in Update(), if the user does not release the trigger,
the offset will keep adding to OVRCameraRig.

* If both hands trigger = sum up two offset vectors



Cybersickness

« Cybersickness [1] occurs when exposure to a virtual environment

causes symptoms that are similar to motion sickness symptoms.

« eye strain, nausea, fatigue, disorientation, etc.

[1] Joseph J. LaViola. 2000. A discussion of cybersickness in virtual environments. SIGCHI Bull. 32, 1 (Jan. 2000), 47-56. https://doi.org/10.1145/333329.333344



https://doi.org/10.1145/333329.333344

Cybersickness

It can be caused by the visually-induced perception of self-motion; real

self-motion is not needed.
« cybersickness, motion sickness, and simulator sickness are different constructs!

(see references below)

[1] Joseph J. LaViola. 2000. A discussion of cybersickness in virtual environments. SIGCHI Bull. 32, 1 (Jan. 2000), 47-56. https://doi.org/10.1145/333329.333344

[2] Stanney, K. M., Kennedy, R. S., & Drexler, J. M. (1997). Cybersickness is Not Simulator Sickness. Proceedings of the Human Factors and Ergonomics Society
Annual Meeting, 41(2), 1138-1142. https://doi.org/10.1177/107118139704100292



https://doi.org/10.1177/107118139704100292
https://doi.org/10.1145/333329.333344

Reducing cybersickness

« Some approaches:

« motion: walking-in-place, arm swinger, and so on.

 visual: reducing field of view (e.g., mask, blur, motion lines)

« References: GingerVR

7

https://www.freepik.com/premium-vector/comic-book-action-lines-speed-lines-mangframe_7134413.htm


https://github.com/angsamuel/GingerVR

3D Object Interaction



Use IndexTrigger as input

Left Controller Right Controller

Axis2D.PrimaryThumbstick
Button.PrimaryThumbstick (left stick press)

Axis2D.SecondaryThumbstick
Button.SecondaryThumbstick (right stick press)

! /
&) —— Button.Two

Button.One

Button.Four —___

Button.Three

Button.Start Reserved

N
((\ %m D.PrimaryIndexTrigger /

Axis1D.SecondarylndexTrigger

4

Axis1D.PrimaryHandTrigger Axis1D.SecondaryHandTrigger

Refs L7


https://developer.oculus.com/documentation/unity/unity-ovrinput/

Bug report

 The game mechanism is in the script -- ParkourCounter.cs

 If you found any bugs or somewhere could be improved in our parkour

challenge, please send us an email.

« contact: wen-jie.tseng@telecom-paris.fr



mailto:wen-jie.tseng@telecom.fr

unity asset store



 https://assetstore.unit
&« C @ OBN“Wttps://assetstore.unity.com) v @ W LN ¢ R

¥ Google 24782 The New York Times - ... @ MIT Technology Review @ wenjietseng (wjtseng9... Deepl Translator My Library | Zotero 2 Google Calendar [=]research [=] PhD at Telecom Paris [=] Interesting 5 Unity/Graphics E} CV/ML/DL »

New to Unity? Checkout these top picks for all experience levels
Q unityAssetStore  Assetsv  Toolsv  Servicesv By Unityv  Industries v B O & # W

Q Search for assets

€ Over 11,000 5 star assets @ Rated By: 85000+ customers @& Supported by over 100,000 forum members

Refine by clear filters

Hide Purchased Assets

genvid

All Categories

Revolutionize the way
games are watched e
with Genvid - e

Audio

2D

Essentials
Templates
Tools

VFX



https://assetstore.unity.com/

Refine by clear filters
| usually look for free assets here...

Hide Purchased Assets

All Categories —
3D

2D

Add-Ons

Audio

Essentials

Templates

Tools

VEX (2

Pricing —

Free Assets |-
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Toon Furniture HDRP Furniture Pack

Big Furniture Pack Pack Gesta Furniture #1 %k Kk (16) * % %k Kk (5)

* %k Kk (94) * %k k% (53) FREE FREE

AMBIMESH ELCANETAY REYNARD DROSTE

Raw Wooden Furniture Free  Office Room Furniture Modern Furniture Pieces P... Voxel Functional Furniture ...
* % % %% (5) % % % % % (5)

FREE FREE FREE FREE




animal ) R

JKTIMMONS VOXELGUY TOTAL GAME ASSETS
Lovely Animals PACK 5 animated Voxel animals Voxel Animals Pack
Farm Animals Set Yok ok kk (27) * %k kK vy (6) * ok kK r (5)
1 & & & & kit FREE FREE FREE
FREE

" MEGATOON SERIES

GLOOMY STUDIO ZEALOUS INTERACTIVE DUNGEON MASO

Free Low Polygon_Animal Golden Tiger Dog Knight PBR Polyart
FREE FREE FREE

*k Rk (17)
FREE




RECOMMENDED BY OUR USERS

@ Poly Art: Wolf - Unity (U ~ MALBERS ANIMATIONS
2 UGG Poly Art: Wolf
* & & K (61)
$19.99

animal
low poly

ACORN BRINGER TOTAL GAME ASSETS \TTL

Simplistic Low Poly Nature Voxel Animals Pac Animated low poly spider
Farm Animals Set F %k k% (15) ok kK 3z (5) *k ke (6)
FREE FREE FREE

%%k %k % (30)

Low Poly Christmas
add-on




Low poly is a polygon mesh in 3D computer graphics that has a relatively
small number of polygons. [wiki]


https://en.wikipedia.org/wiki/Low_poly
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