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My Background











Immersive Cognition Lab















What Is Virtual Reality?







Virtual Reality



Augmented Reality



Mixed / Merged Reality

https://www.reddit.com/r/virtualreality/comments/5wansh/do_u_mix_drugs_with_vr/


Signal vs Noise



Science: 

Collecting data to measure stuff (signal)  

while trying not to measure other stuff (noise)
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Good experimental design  

maximizes signal and minimizes noise

Good game design does the same thing!



Why VR is Good for Science







• Behavioral

Ecological Validity











• Behavioral 

• Physiological 

• Cognitive

Ecological Validity







Pressing Buttons















R3L3















“You’re immediately going to start thinking about it like, “Oh well, I 

have to do things in the right order of operations in order to make it 

happen’ as opposed to ‘Here I am in this world, making tea’ ” 

Cy Wise, Owlchemy Labs 
Studio Director, Owlmancer, Science 
@cyceratops





Presence = Ecological Validity



Visual Sensory Input



Augmented Reality Add visual input

Real Life Change the environment

Add visual input 

Remove visual input
Virtual Reality













VR enables behavior that would be impossible IRL



3d-Printed VR Roomba Basketball
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“…hand presence can be 
maintained using a stand-in 

object in VR and that the 
brain will intuitively accept it.”

Tomato Presence



iRobot Create 2 Raspberry Pi

+
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Nerf VR Targeting









Nerfgun pic













3 Conditions

RL

VR





3 Conditions

RL

VR

VR Targeting





RL VR Targeting



1) VR Targeting will enhance accuracy 
 
 
 
 

2) VR Targeting will enhance future accuracy in both VR and RL 
• Players will be more likely to use optimal strategy

Hypotheses

RL   ==   VR VR Targeting<



Machine Learning



Cat = True Cat = False



Cat = False ( % Confidence)74
86849



Neural Signature of Memory





EEG
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Hypotheses

1) Performance will be better in VR than non-VR 

2)Brain activity during encoding will predict 
recall above chance

✓
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Correct
Incorrect



Puppy or bagel?

Puppy (54% confident)

https://twitter.com/teenybiscuit/status/707004279324696577


http://dl.acm.org/citation.cfm?id=3027390


Follow-Up Phase 1
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Follow-Up Phase 2
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The Future



Trickshot









Final Thoughts













“Good design is good business” 

Thomas J. Watson



Thank You!

@AldisSipolins


