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Virtual Reality

§ Immersion in a purely virtual world

Augmented Reality

§ The real world is augmented 
by virtual representations

Mixed Reality

§ Mixes physical and virtual worlds

Virtual / Augmented / Mixed Reality
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Example : Tilt Brush (Google with HTC Vive)

Virtual Reality

https://www.youtube.com/watch?v=TckqNdrdbgk

https://www.youtube.com/watch?v=TckqNdrdbgk
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Augmented Reality

Smartphones
• Basic techniques, limited possibilities

AR glasses

Google Glasses
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Mixed Reality

The user can interact with virtual representations
• Mixture of physical and virtual world

• Typically: semi-immersive glasses 

• Blurred border with AR

Hololens (Microsoft)
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Mixed Reality

https://www.youtube.com/watch?v=ihKUoZxNClA Hololens (Microsoft)

https://www.youtube.com/watch?v=ihKUoZxNClA
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Projection Mapping

Projection: another way of augmenting the world

IllumiRoom (Microsoft Research)



Page 8 Emerging techniques - Eric Lecolinet – Télécom ParisTech

Interaction

Techniques for interacting effciently in AR/VR
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Ethical issues

Privacy issues

camera + network access

"Dark patterns"
• nudging physical actions

• can be exploited maliciously

• Sight (Eran May-raz and Daniel Lazo)
https://www.youtube.com/watch?v=lK_cdkpazjI

• Dark Mirror

Thad Starner

Sight
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Copy/paste the real world
IOBrush (MIT Media Lab)
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VR + Haptics

Cooking simulator (Tokyo Institute of Technology)

§ (
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VR + Haptics

RoomShift

Bi-Directional Sketching

https://www.youtube.com/watch?v=6_PAirnlDnk
https://www.youtube.com/watch?v=xy-IeVgoEpY&t=24s&ab_channel=RyoSuzuki
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Tangible and Physical Interfaces

Interaction with digital information via physical objects

Note: the mouse can be seen as a kind  of a tangible interface ....

Reactable (music)PERCH retail 
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Tangible and Physical Interfaces

Physical data visualization

Dynamic Physical Bar Chart

https://www.youtube.com/watch?v=Yj5WmbOc5bY&t=22s
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Tangible Interfaces
ZeroN: Levitated interaction (MIT Media Lab)
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Shape Changing Interfaces

Morphees (Roudaut et al, Bristol Univ.)
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Shape Changing Interfaces
WRIGGLO (Park et al., KAIST, Corée)

https://www.youtube.com/watch?time_continue=16&v=UhUUi5wUy4U

https://www.youtube.com/watch?time_continue=16&v=UhUUi5wUy4U&feature=emb_logo
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Shape Changing Interfaces

Haptic Edge: mobile version (Jang et al., MIT)
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Shape Changing in AR
inFORM (Leigthinger, Follmer, Ishii, et al. MIT Tangible Media Group) 

https://www.youtube.com/watch?v=ouP9xNujkNo

https://www.youtube.com/watch?v=ouP9xNujkNo
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Emotional interfaces

Camy: Pet dog analogy see also: Vector, Goosebumps
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Touch and emotional interfaces
POKE (Park et al., KAIST)

https://www.youtube.com/watch?time_continue=11&v=Fhn2NwJgZ3c

see also: Remote Kissing Device 

https://www.youtube.com/watch?time_continue=11&v=Fhn2NwJgZ3c&feature=emb_logo
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Touch and micro-robots

MobiLimb (Teyssier et al, Télécom Paris, Sorbonne Univ.)

https://marcteyssier.com/projects/mobilimb/

https://marcteyssier.com/projects/mobilimb/
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Artificial "Skin"

Eric Lecolinet - Télécom ParisTech – CNRS LTCI

Skin-On (M. Teyssier et al, Télécom Paris, Sorbonne Univ., Bristol Univ.)
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Human Augmentation
Hand Development Kit (Sang Leigh et al., MIT Media Lab)
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Micro-Robots 
Zoids (Le Goc et al, INRIA, Stanford, Paris-Sud)
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Micro-Robots 
On Body Robots (Dementyev et al., MIT Media Lab)
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New Materials / 3D Printing

Cillia (Ou et al., MIT Tangible Media)
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New Materials / 3D Printing

ExoSkin: On-Body Fabrication (Gannon et al., Autodesk, Atonaton)

Eric Lecolinet - Télécom ParisTech – CNRS LTCI
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Body Interaction

Skinput [Harrison et al. 10]

Skintrack [Zhang et al. 16]

FingerIO [Nandakumar et al. 16]

iSkin [Weigel et al. 15]

Body-centric Design Space [Wagner et al. 13]

Eric Lecolinet - Télécom ParisTech – CNRS LTCI
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Body Interaction
Skintrack (Zhang et al. 16, Carnegie Mellon)

https://www.cmu.edu/news/stories/archives/2016/may/skintrack-technology.html

https://www.cmu.edu/news/stories/archives/2016/may/skintrack-technology.html
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Proxemic Interaction
Proxemic interactions (Ballendat et al. Calgary Univ.)

https://www.youtube.com/watch?v=OHm9teVoNE8

https://www.youtube.com/watch?v=OHm9teVoNE8
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Ambient Interaction 
Ambient Agoras (Franhaufer IPSI)


