VR,AR, AW

Adfter ‘wow’

P. Dillenbourg, EPFL
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VR/AR

6 design dimensions



1) Virtual Reality versus Augmented Reality

Augmented Reality

Virtual Reality

https://augmentedstories.com/2015/01/30/arvsvr/
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3) Exploration versus Construction
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https://www.youtube.com/watch?v=FdoKJrsL_bA
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https://www.youtube.com/watch?v=FdoKJrsL_bA

3bis) Real World versus Fictitious World
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https://www.fspilotshop.com/aerosoft-city-bus-simulator-new-york-gold-¢

https://nowloading.co/posts/3888206



4) Individual versus Social

http://www.itechnews.net/2009/01/04/skigym-ski-simulator/

https://danielvoyager.wordpress.com/2015/03/25/group-selfie-in-second-life-with-lindens-and-sl-community/



4b) .... or Participative

Pleasa order a standard one-way 2nd class ticket from Davos to Geneve without bike. L

Please order a standard retum 2nd class ticket from Davos to Neuchatel without bike.

Your ticket
From: To:
Travel: Class:
Fare: Other:

Buy

Mean time per try for each interface
40
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5) Simulation versus Modelling
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6) Fidelity, Realism, .....



learning = f (media richness)

A

) F2F

Y video media richness hypothesis .

the more similar it Is to face-to-face,
the better it Is

C

C

() audio
(O chat
(

D emalil




The myth of media richness

Help Advisor Document GoBack Load Save SaveAs Publish Print Layout Controls Quit !

HIV and &IDS 2 HIV and AIDS Notes 2

| don't really understand why
Theory people constantly say that the
One of the theories that was stated in the HIV virus DOES NOT cause
dialogue wasthat the HIV virus really DOES AIDS. Ifthe HIV virus does not
NOT cause AIDS cause AIDS, then what does?
People really should not make a
statement if they have NO
Data OTHER possible explanation for
HIY cannot be the cause of AIDS.
isolated from
0-50% of AIDS
cases.
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In the artical, it states
that the HIV virus
violates 3 postulates
of Knoch and Henle.

There was an issue stating that
the HIV virus cannot be
detected in almost 20-50% of
the AIDS cases. Ifthereis
something out there other than
HIY that causes AIDS,
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The other theory
stated was that the
HIV virus really
DOES cause AIDS.

After introduction of
|the HIY antibody

Unspecified

If the HIY wirus
cannot be detected in

screening test in the
5, the transmission
fHIY in the blood
supply in the US was
reduced from 1/1000
to 1/40000.

researchers better find out
exactly what it is quick because
people could be out there with
something that causes AIDS
and they would’nt know. (even if

HIY is in violation
with the Knoch’s first
postulate because it
is not possible to
detect free virus,
provirus, and viral
RMA in all cases
AlDS.

Data /

hany viruses cause
disease even after
evidence of immunity
appears.

almost 50 % of the
AlDS cases, then
what actually causes
the AIDS virus.

they did take an AIDS test).

95% of HIV infected
infants develop AIDS

iy hypothesis is that

maybe there is

something out there

other than the HIV

virus that causes
DS,

I:,M: Redraw The Document Display; R: Get List Of Things | Can Do To The Display Or Document.

Belvedere




The myth of media richness

Percelving my partner's emotions:

s video better than audio ?

VIDEO + AUDIO AUDIO

A A
Cl<: C<
B B

.62 .70

Question to A: Were you nervous ? 1028304
Question to B: Was A nervous ? 1020 3P4




learning = f (media richness)

O video
() audio () movies
() chat () pictures
O email

media richness hypothesis :
the more similar it is to face-to-face, the better it is



T.N. Hoffler, D. Leutner | Learning and Instruction 17 (2007) 722—738
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Fig. 1. Distribution of weighted effect sizes.
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learning = f (media richness)

) video
) audio

) chat

() —( )

) email

C

) movies  (

) pictures (

y 3D
) 2D

media richness hypothesis :
the more similar it is to face-to-face, the better it is









media richness hypothesis :
the more similar it is to face-to-face, the better it Is

VR hypothesis :
the more similar it is to reality, the better it is



immersion = f (fidelity)

engagement = f (imrﬁersion)

\4

learning = f (engagement)



immersion = f (fidelity)

Immersion

>

fidelity




immersion = f (fidelity)
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https://www.youtube.com/watch?v=hn2jsf6TiaM
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immersion = f (fidelity) ?



Johal, Lemaignan, Asselborn, Jacq, Billard, Paiva, Dillenbourg







The uncanny valley
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https://en.wikipedia.org/wiki/Uncanny_valley#/media/File:Uncanny_valley.png
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Too small
Too expensive
Joo fast

A Too dangerous

VR

Make the invisible v[sible

Usefulness

—>

Text Fidelity Reality
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VR hypothesis :
the more similar it is to reality, the better it is



https://i.ytimg.com/vi/jUyBpyyZwzQ/hgdefault.jpg

FIELDWVIEW

Cross How

Make the invisible visible: Air flow
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Making the invisible visible: forces

Lorenzo Lucignano, EPFL




Make the invisible visible

Make the impossible possible

* Move the moon closer to Jupiter

* Add a leg to Usain Bolt

* Turn gravity negative

* Cool down the planet by 3 degrees
* Make a government with 20 parties



m immersion = f (fidelity)

PE engagement = f (immersion)

\4

learning = f (engagement) PN



Logistics assistants (warehouse employees)

39
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Guillaume Zufferey, Patrick Jermann, Pierre Dillenbourg (EPFL)









|s this realistic ?

Not perceptually, but cognitively yes
(at some level of abstraction)

s this engaging ?

Make the impossible possible
Make the complex simpler
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F(1,37) = 6.68, p < .05

Bertrand Schneider, Aurelien Lucchi
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No sign. effectin
understanding

Understanding score

Palper Tablletop

Condition

mean=7.84 vs. mean=7.43
F(1,14) = .25; p > .05

Son DolLenh, Patrick Jermann

No sign. effect in
problem-solving

I
}

Problem-solving score

N
}

Palper Tablletop
Condition

mean=5.16 vs. mean= 5.15
F(1,14)=.06, p>.05

16



s this engaging ? Too much !

15

Rating

05

Group 6 Group5 Group 8 Group1
m Collaboration quality 1.4 1.6 1.4 1.4
B Manipulation discussion 2 1.25 1.25 1.75
m Reflection discussion 0 1.25 1 1.75

Group
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Classroom Orchestration

PAUSE cLASS

CLASS

- Pause all the

building model|,
Class

actions (simu!ation,
etc.) in the whole
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immersion = f (fidelity)

engagement = f (imrﬁersion)

-

learning = f (engagement)

| N




Reflect
Predict
—xplain
Disagree

- Compare
Reformulate
Teach

sSummarize |
experience Translate learning



immersion = f (fidelity)

engagement = f (imrﬁersion)

\4

learning = f (engagement)

learning = f (cognitive effort)



learning = f(effort)




Concept Map: paper concepts, augmented links




Concept Map: gestures (e.g. cut)




8 teams in the experimental condition



8 teams In the control condition



No effect in Learning Gain

More Learning From Partners

-h

for Computer

Group Learning Gain

-=b
o

Group Learning Gain From Partners

Computer Tablétop
Condition

Meopm = 25.63, Moy, = 21.88,
t(14) = 1.24,p>.05, two-tailed

Son Do Lenh

Computer Tabletop

Condition

Meopm = 13.63, My, = 9.13,
t(14) = 2.40,p <.05, two-tailed



immersion = f (fidelity)

engagement = f (imrﬁersion)

\4

learning = f (engagement)




@IX =~ EPFLx: SimNeuroX Simulation Neuroscience anne_helsdingen ~

' ' ~ Help
View this course as: ( Staff ;)
Home Course Discussion Progress Notes Development team Acknowledgements Instructor
Course > Final Exam > Tutorial: NMC portal model (6.1) > Running models on your local computer
< Previous gz e i sl (¢ e Next >
Running models on your local computer VIEW UNIT IN STUDIO
[ Bookmark this page
Video
that
trace is pretty noisy, because you have
' ' — - a lot of cells injecting their events to our cell.
Y [ — | — So in this case, all these L23PCs are
| — - not strong enough to generate a one on one spike.
P . — = So we can actually create some more activity
- % o = by also activating all the layer 5 thick-tufted
\ ZAS = pyramidal cells
F LA .
— — that are projecting to this cell, so for example
:::; - by activating all of them, you see that now we get a
— = massive
e - input from pre-synaptic cells onto our cell
AL -
s = and you get a lot of spikes.
1 - = _ ,
— = In this plot you can also see the voltage changing
— = while the simulation is running.
k FLATRC Ly .
— = So another thing you can do in this interface is to
e - replicate the traces that are available
I bl §oc-id -



Neuron_Henry_3_B_V3.mp4

on Channels — Combination Determines Behavior

- o ! ‘:---_‘ -
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Brain Simulation MOOC (H. Markram, EPFL)




Mécanique des Fluides | EPFLx on edX | Course About Video

B

ECOLE POLYTECHNIQUI
FEDERALE DE LAUSANNI

aiX

B2 £ Youlube 3+

Fluid Dynamics MOOC (F. Gallaire, EPFL)
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Reflect

Predict

Explain
Disagree

Compare
Reformulate
Teach
summarize

experience Translate learning
Lectures
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ﬁ Debriefing
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| * VR Simulation

Individual

Hypothesis

Integrated Scenario
(Orchestration Graph)
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Cellulo (Ayberk Ozgur, Wata Johal)




Swarm Cellulo (Ayberk Ozgur, Wafa Johal)




Back to the ‘wow’ effect

does anyone have a iphone-6 charger 7

P. Dillenbourg, EPFL



