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MARIO 360°

https://vrodo.de/super-mario-trifft-
virtual-reality-im-360-video/



https://vrodo.de/super-mario-trifft-virtual-reality-im-360-video/
https://vrodo.de/super-mario-trifft-virtual-reality-im-360-video/
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VR AS A NEW MEDIUM

Presence
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New Medium

will have disruptive impact!



Hype and Backlash



Embrace
Limitations










Comfort




Ease of Use



Cognitive Psychology



Perceptual System

Cognitive System




Adaptivity

http://www.awz.uni-wuerzburg.de/archiv/film_foto_tonarchiv/filmdokumente/th_erismann_ikohler/die_umkehrbrille_und_das_aufrechte_sehen/



Top-Down

Bottom-Up

Layers of Visual Perception

Mental Processes

l Expectations, Knowledge, Motivation

|dentification / Recognition

t Decomposition

Perceptual Organization

t Organization, Depths, Consistency

Sensation

t Sensory Processes

Stimulation through Environment
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Priming (top-down)
Optical illusion (bottom-up)
Context matters

Great adaptivity












* No “pixel-resolution” inside the eye

« Foveal/ peripheral vision are very different



Spatial Perception



3D"Vision




Monocular Depth Cues

Familiar Size
Motion Parallax
Texture Gradient

Goldstein (2010, pp. 231-235)



FiTectivity of Depth Cues

(Cutting und Visthon, 1995)

Depth Cue

Occlusion

Relative Size

Accommodation & Convergence

Motion Parallax

Stereopsis

Elevation

Aerial Perspective




Binocular Disparity and Stereopsis




Panumbereich

Horopter

Dorner 2013, Virtual and Augmented Reality (VR/AR)



Display
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« Textur helps fusing retinal images
« Use monocular depth cues to improve place illusion

« IPD matters a lot for size, gigantism & lilliputism



Depth Perception in VR

https://www.inf.uni-hamburg.de/en/inst/ab/hci/people/steinicke.html



Depth Perception in VR

\

https://www.inf.uni-hamburg.de/en/inst/ab/hci/people/steinicke.html



Body and Movement



http://blog.sportlaedchen.de/pilates-und-yoga/yoga-uebungen-ruecken-anfaenger-fortgeschrittener/



« Avoid not matching body visualization
« Adjust to player. Height, movement speed, IPD

« Keep consistence in graphics and scaling



lexibility

Avatar Participant Avatar Participant Avatar Participant

Normal Switched Extended

http://vhil.stanford.edu/pubs/2014/won-jcmc-homuncular.pdf
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Azmandian, M., Hancock, M., Benko, H., Ofek, E. & Wilson, (2016) A. Haptic retargeting: Dynamic repurposing of passive haptics for enhanced virtual reality experiences.



« More sense for space in arms length
* Include sound the body would make

« Use haptic feedback when possible



Vestibular System - Optical System

Proprioception

http://www.hennig-am.de/schwindel.html



SIMULATOR SICKNESS QUESTIONNAIRE

Kennedy, Lane, Berbaum, & Lilienthal (1993)

1. General discomfort None Slight Moderate Severe
2. Fatigue None Slight Moderate Severe
3. Headache None Slight Moderate Severe
4. Eye strain None Slight Moderate Severe
5. Difficulty focusing None Slight Moderate Severe
6. Salivation increasing None Slight Moderate Severe
7. Sweating None Slight Moderate Severe
8. Nausea None Slight Moderate Severe
9. Difficulty concentrating None Slight Moderate Severe
10. « Fullness of the Head » None Slight Moderate Severe
11. Blurred vision None Slight Moderate Severe
12. Dizziness with eyes open None Slight Moderate Severe
13. Dizziness with eyes closed None Slight Moderate Severe
14. *Vertigo None Slight Moderate Severe
15. #*Stomach awareness None Slight Moderate Severe

16. Burping None Slight Moderate Severe




- Don’t accelerate the camera independent from user
« Keep horizon aligned

« Don't take away head orientation control



VROC

VR EXPERIENCES

Presence and complexity of different VR setups

Presence
sensory
enhanced
standup &
hand-tracked The VOID
seated & HTC Vive
head- .tracked
stereoscopic 3D )
360 video : Oculus Rift
. GearVR & Zeiss VR One
Cardboard
o eteteter e tetetea et et et ettt et ea et et e s et s oA eaeat et et eteas et et essatesetessasesesesetesesasnatesens Complexity






Y

g—



Galavanic Vestibular Stimulation

— ! tlectrodes

- - q’

The axis of

‘.4-'\ g anode/cs > roll direction
-

B

cathode/anode

— The roll directional axis
e — Gravitational direction becomes the yaw directional axis

Gravitational direction

Electrodes

L -

Four-pole galvanic vestibular stimulation causes body sway about three axes,
Kazuma Aoyama, Hiroyuki lizuka, Hideyuki Ando & Taro Maeda, 2014






 Always consider user posture and context

... sitting, walking, public, chair, couch



Optical Flow

(a)

(b)




Optical Flow

g =70




Modified Optical Flow

https://basilic.informatik.uni-hamburg.de/Publications/2012/BSWL12/article.pdf
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http://uploadvr.com/eagle-flights-solution-to-vr-movement-looks-incredible/



 Teleportation from personal space to pers. space
 Control optical flow especially in peripheral vision

« Player locked backgrounds can help



Redirected Walking




Detection Thresholds for Redirected Walking, Prof. Dr. Frank Steinicke, Dr. Gerd Bruder
Cognitive Resource Demands of Redirected Walking, Gerd Bruder, Paul Lubos, Frank Steinicke
IEEE Transactions on Visualization and Computer Graphics (TVCG), page (accepted) - 2015

Lae* ¥
virtual distance



Get inspired by magic and illusionists
Use moments of astonishment.

It's allowed to experiment and use tricks

Create a magical place rather than realism



Eye Tracking
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Mexuna Tatald



Eye contact with avatars
Natural eye and head movements “Neck follows eyes”

Change environment when user blinks

Knowing about the users attention



Attention












Theory of Multiple Ressources, wickens
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« Uniqueness, details and contrasts draw attention
 ...but can be distractive

« Use multisensoy cues



Count how many times

the players wearing
white pass the ball




Reflexive and voluntary orienting of visual attention



Reflexive and voluntary orienting of visual attention




Reflexive and voluntary orienting of visual attention
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Reflexive and voluntary orienting of visual attention



Reflexive and voluntary orienting of visual attention
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 Attention through animation and blinking
 Create interest by orientation and look direction of NPCs

« React to your user



Interacting



Player ( Cognitive Model of Game )
i

Experience Interactive Game Process

t

Interface

i

Game (Game System {Implementation})
t4

Game Design Conceptual Model of the Cognitive Model of the Game

i
Designer ( Game Concept )

http://bedenk.de/sign/player-game-designer/




 Putyourself in the user perspective
 Use natural and direct interaction

« Bring the interaction to the user



Player Individual Preconditions (°“t'°r'Gam°Ph‘;* ) (Csoda E'i"""“""‘"‘ )

Personality Preferences e Knowledge Skills

Cognitive Model of Game )

Emotions & Aesthetics

Awareness (Reality)

Goals Comprehension (Rules)

F Y

H g Strategy Insight (System)

g = Tactic

€ ~ Accommodation

= 3

5 P . Assimilation

% / Interpretation » Forming the Intention — Specifying the Action

g Perception Reaction Ability to ~ Ability to | Execution

> (sensory) Percieve Execute (motor)

I 4 v
Interactive Game Process
Attention Precision

Feedback Interf Controls

Output iL L) Input
Game Possibilities G s imol . v

of Action ame System (Implementation) Intended Progress Player

{Desig ner Pulonsigiclii‘:i?es C Game Concept ) Intended Progress Designer )/

http://bedenk.de/sign/player-game-designer/



Player Individual Preconditions (0““"“6"”‘”"'?* ) (socia E'I“'i""m"-“‘ D

Personality Preferences Knowledge Skills

4 - N
Cognitive Model of Game
N\ - J

Awareness (Reality)
Comprehension (Rules)
Insight (System)

Ability to  Ability to
Percieve Execute

http://bedenk.de/sign/player-game-designer/



Who turned the clock? Effects of Manipulated Zeitgebers, Cognitive Load and Immersion on Time Estimation
Christian Schatzschneider, Gerd Bruder, Frank Steinicke
IEEE Transactions on Visualization and Computer Graphics (TVCG), Special Issue on IEEE Virtual Reality (VR), page 1--9 - 2016



- Don’t require unnecessary activeness ,simulation fatigue”
« Control expectations i.e. with priming, marketing

« Create meaningful interactions



reflective

behavioral

visceral

c\o
N

Goals

o
/ Interpretation

Perception
(sensory)

oy

Forming the Intention ——— Specifying the Action

Execution
(motor)

v

http://bedenk.de/sign/player-game-designer/



https://www.reddit.com/r/gaming/comments/49vfa2/leaning_on_virtual_desks/



Avoid shallow interaction
Give clear cues to possible interactions

Overlearned actions can cause conflict

Don't try to create everything simulators



Emotional & Social






 Easy onboarding to allow for comfort
« “Messy hair”, “Looking stupid”

« Reduce feeling of isolation



attractive: attractive:

M=0.98m M=7.19 Infos
unattractive: unattractive:
M=1.74m M=5.42 Infos

Yee, N. & Bailenson, J. (2007). The Proteus Effect: The Effect of Transformed Self-Representation on Behavior. Human Communication Research, 33, 271-290.






« Think about identity and anonymity
 Avoid uncanny valley of visuals and behavior

 Abstraction better than faulty details






« Allow for social interaction in a common virtual room
 Use strong feeling of empathy

« Plausibility illusion hard to recover when lost



Think Outside the Box



One avatar looks at everyone else in the room
Dynamically switch avatars
Create an never-ending room by rotation

Dynamically change the surrounding

make the impossible possible



Make great VR
experiences!

A lot of your old tricks still work!



Psychology
m \/ R Iterative Approach

Technology
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THOMAS‘ VR UX CHECKLIST V0.5

Positive Negative
o meaningful interaction o shallow / no interaction
o natural spacial interface / mapping o non-diegetic GUI
o interactive story-telling o linear story-telling
o multi-sensory o proprioceptive disconnect
o emotionally relevant o impersistent and conflicting world
o technical fidelity o performance lag
o believable and consistent o breaking expectations
o validity through social interaction o void of life



VR AS A NEW MEDIUM

Presence




Manipulating Space



Game Changer!
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