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AMPHIBIAN — IMMERSIVE SCUBA DIVING SIMULATOR



RELATED WORK

1. Scuba PC Games
2. Cave-like Simulation System
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World of Diving
http://divegame.net
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Cave-like Simulati
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Virtual Aquarium

. Takala et al., 2005
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2. Cave-like Simulation System



A more immersive simulation would include sensations beyond visual and aural
to better recreate the feeling of being underwater



RELATED WORK

1. Scuba
2. Simulation System

3. Immersive Pool Simulations
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Pool Saulation

AquaCave
Rekimoto, 2014



These systems are realistic as they immerse the users in the pool of water,
something that is

In Amphibian, we generate the feeling of “being immersed in water” on land...



Our strongest contribution is the

simulation of unusual
sensations like buoyancy,
temperature, breath
control, and more...

which have not been significantly
explored in other related simulators
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Birdly
Rheiner et al., SIGGRAPH, 2014




Swimming Across the Pacific
Chen et al., SIGGRAPH, 2004
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Evaluation

Divers Needed for a Virtual Reality Scuba G O a I
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Participants
o 12 participants (ages 18-61, 5 females)
o ; More than 25 dives

before the study

Procedure

o Total time - avg.

o Three steps — system experience, open-ended
interview, two questionnaires —immersion and
presence




Degree of |mmerS|Oﬂ of a

system can be objectively assessed as the

characteristics of
the technology

— Slater and Wilbur, 1997
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\ Presence is the state of
onsciousness, the sense



Evaluation

Divers Needed for a Virtual Reality Scuba G 0 a I
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Participants
o 12 participants (ages 18-61, 5 females)
o ; More than 25 dives

before the study

Procedure

o Total time —avg. 45 min / diver
o Three steps — system experience, open-ended
interview, two questionnaires — immersion and

presence
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FINDINGS

How present were the users
IN our system?

How iImmersive was our
system?

How did immersion effect
presence?



Presence: 4.96/7

How Immersive was our
system?

How did immersion effect
presence?



re was not noticed.



Immersion

’
[
: Breathing was the most realistic.

I People liked graphics (e.g. fish, rocks) and audio
: (e.g. sound of bubbles).

) Kinesthesia was the least appreciated part.

! Tactile had mixed reactions.

I :

\ Temperature was not noticed.

How did immersion effect
presence?
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Immersion

Breathing was the most realistic.

People liked graphics (e.q. fish, rocks) and audio
(e.g. sound of bubbles).

Kinesthesia was the least appreciated part.
Tactile had mixed reactions.

Temperature was not noticed.

Immersion -> Presence



Presence: 4.96/7

Immersion

_Breathing was the most realistic. ____________
People liked graphicsTe.g. fish, rocks) and audioT‘:
(e.g. sound of bubbles). '

Kinesthesiavas the least appreciated part.

~
\
|

Spatial Presence: 4.912/71 .
Involvement: 5.12/7 : | as |
ave @2 |

_Redlness 34477} e ba diving



Conclusion



The strongest contribution of our VR Scuba diving simulator is the simulation of
unusual sensations like breathing, temperature, kinesthesia and balance

While some characteristics of the system were realistic, the
implementation of some elements could be changed for higher immersion
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General Insights

For building a simulator, it is not
necessary to replicate every single
sensation

Sometimes, a literal translation of a
physical action does not carry over well
into a VR simulation
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