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Human — computer interaction

* |nteraction technologies & techniques
 Augmented reality

 Medical & health applications
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UX = SENSING x DISPLAY x INTERACTION

1 Unobtrusive
/2 Seamless display

-mbedded sensing

Hybrid & symbiotic

Augmented Reality, Ubiquitous Computing, Spatially Aware Handhelds, Interactive Surfaces, ...




ASTOR

Transparent window with autostereoscopic 3D overlays

SPIE 2008 [Olwal, Gustafsson & Lindfors]
ISMAR 2005 [Olwal, Lindfors, Gustafsson, Kjellberg & Mattson]
SIGGRAPH 2004 Sketches [Olwal, Lindfors & Gustafsson]



ASTOR

Multi-view display through HOE




ASTOR

Flexible configuration

HOE

Viewing angle = 0°
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Spacelop

Hybrid 2D + 3D workspaces

langer & Ishii]




Immaterial displays

Face-to-face, reach-through & walk-through interaction
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3DTV Book 2008 [DiVerdi, Olwal, Rakkolainen & Hollerer]

VR 2006 [Olwal, DiVerdi, Rakkolainen & Hoallerer]
SIGGRAPH 2005 Emerging Technologies [Rakkolainen, DiVerdi, Olwal, Candussi & Hollerer]



Surfacelkusion 2

Sensing & augmenting everyday objects

J

GI 2008 [Olwal & Wi ORI






Temporal fusion

New Object
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Spatially aware handhelds

Enhancing interaction with large displays

TEI 2009 [Olwal & Feiner]
INTERACT 2009 [Olwal]
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SpeckleSense: 2. tica‘

Fast, precise, low-cost& €




SpeckleSense: Optical motion sensing

~ast (10 000 fps)

Precise (50 pm)

| ensless — Tiny (1 x 2 mm)]
_ow power

Minimal computation — minimal latency




Diffuser

Reflection

Handheld Speckle Projector Handheld Speckle Sensor
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Self-tracked Device Speckle Tracking of Hands




Specklekye: Gestural interaction for Ubicomp

Open source software + hardware platform for embedded electronics
vvww.specklesense.org

CHI 2012 Extended Abstracts [Olwal, Bardagjy, Zizka & Raskarl]



Sublimate

Switchable physical / virtual rendering

CHI1 2013 [Leithinger, Follmer, Olwal, Luescher, Hogge, Lee & Ishii]
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TOP-DOWN PROJECTION
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UX = Sensing % display % interaction

e Unobtrusive

« Embedded sensing

e Seamless display

Hybrid & symbiotic
N




The End of Reality (?)

E Alex Olwal
olwal.com
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Cambridge

Jake Bernstein: Ph.D. candidate, MIT Media Lab

Eric Gunther: Founder, Sosolimited
Lauren McCarthy: Designer, programmer, artist

Dan Paluska: Artist, roboticist
Nadya Peek: Ph.D. candidate, MIT Center for Bits and Atoms
David Robert: Ph.D. candidate, MIT Media Lab

New York

Christine Creamer: Product developer

Amanda Parks: Media designer & technologist

James Patten: Founder, Patten Studio

Marko Tandefelt: Director of technology & research, Eyebeam
Richard The: Senior designer, Google Creative Lab
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Expectations of cognitive capabilities
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Cognitive control in media multitaskers

Eyal Ophir?, Clifford Nass®?, and Anthony D. Wagner*

agymbaolic Systems Program and FDepartment of Communication, 450 Serra Mall, Building 120, Stanford University, Stanford, CA 94305-2050,
and “Department of Psychology and Neurosciences Program, Jordan Hall, Building 420, Stanford University, Stanford, CA 94305-2130

Edited by Michael |. Posner, University of Oregon, Eugene, OR, and approved luly 20, 2009 (received for review April 1, 2005)

Chronic media multitasking is quickly becoming ubiquitous, al-
though processing multiple incoming streams of information is
considered a challenge for human cognition. A series of experi-
ments addressed whether there are systematic differences in
information processing styles between chronically heavy and light
media multitaskers. A trait media multitasking index was devel-
oped to identify groups of heavy and light media multitaskers.
These two groups were then compared along established cognitive
control dimensions. Results showed that heavy media multitaskers
are moare susceptible to interference from irrelevant environmental
stimuli and from irrelevant representations in memory. This led to
the surprising result that heavy media multitaskers performed
worse on a test of task-switching ability, likely due to reduced
ability to filter out interference from the irrelevant task set. These
results demonstrate that media multitasking, a rapidly growing
societal trend, is associated with a distinct approach to fundamen-
tal information processing.

attention | cognition | executive function | multitasking |
wWorking memory

In an ever-more saturated media environment, media multi-
tasking—a person’s consumption of more than one item or
stream of content at the same time—is becoming an increasingly
prevalent phenomenon, especially among the young (1). Re-
searchers have examined the immediate effects of multitasking,
and of media multitasking in particular, on memory, learning,
and cognitive functioning (2-4). However, it is unknown
whether and how chronic heavy multitaskers process informa-
tion d[FFLI‘:’.‘,nH].-' than individuals who do not frequently multitask
{1.- Lr:mng mulmaqkmg as a tralt not q:mplv a state). This issue
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media multitasking index to determine the mean number of
media a person simultaneously consumes when consuming me-
dia and selected those individuals who were heavy media mul-
titaskers (HMMs were one standard deviation or more above the
mean) or light media multitaskers (LMMs were one standard
deviation or more below the mean) on this index. We then
examined these groups’ abilities on cognitive control dimensions
that could indicate a breadth-bias in cognitive control at differ-
ent control loci: the allocation of attention to environmental
stimuli and their entry into working memory, the holding and
manipulation of stimulus and task set representations in working
memory, and the control of responses to stimuli and tasks,

Filtering Environmental Distractions: Filter and AX-CPT Tasks. In a test
of filtering ability (10}—an ability that can point to a breadth
orientation in allowing stimuli into working memory—
participants viewed two consecutive exposures of an array of
rectangles and had to indicate whether or not a target (red)
rectangle had changed orientation from the first exposure to the
second, while ignoring distractor (blue) rectangles (Fig. 1.4). We
measured performance for arrays with two targets and 0, 2, 4, or
6 distractors. Repeated-measures ANOVA revealed a
group*distractor level interaction (Fig. 18), F (1,39) = 4.61,P <
0.04: HMMs® performance was linearly negatively affected by
distractors, F (1, 18) = 9.09, P < 0.01, whereas LMMs were
unaffected by distractors, demonstrating that LMMs have the
ability to successfully filter out irrelevant stimuli, F (1, 21) = (.18,
P = 0.68.

Further evidence for HMMs® tendency to allow irrelevant
stimuli into working memory emerged on the AX-CPT variant
(11, 12} nf the Continuous Performance Task {H] This taqk
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Why are remote people so much more important?
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* Embedded sensing
e Seamless display

e Hybrid & symbiotic
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Shape, Actuation and Deformation
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Sensing for Embedded Devices and Tangible User Interfaces




Alex Olwal, Ph.D. .
www.olwal.com ?é ;

UX = Sensing x display X interaction X human £ Jhm
 Unobtrusive

* Embedded sensing
e Seamless display

e Hybrid & symbiotic

u||i|||-'
!

|
- ;j“;l‘}"



TANGIBLE Uls & MOBILE AR

SurfaceFusion
RFID + vision — |D + track everyday objects

LUMAR
Hybrid 2D + 3D handheld AR

LightSense

Dynamic augmentation of printed media

X &
ISMAR 2006 [Owall . N

Hybrid surface interaction
Distributed interaction with large displays
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Spatially aware handhelds

Mobile devices — expanded capabilities

TEI 2009 [Olwal & Feiner]

Touch-screen techniques
Minimal gestures for precise interaction
F n .

|

CHI 2008 [Olwal, Feiner & Heyman]

Collaborative interfaces
Multiple users, devices & locations

INTERACT -Z-O_TT.[Olwal, Frykholm, Groth & Moll]

3D Interaction
Mobile, gestures, touch, eye tracking, ...
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Jamming user interfaces Multimodal motion guidance
Stiffness & sensing for malleable devices Dynamic tactile feedback for motor training

[Follmer, el |

SpeckleSense SpeckleSense / SpeckleEye

2D + 3D optical motion sensing Embedded motion sensing & gestural interaction

Spatial 3Dt




Eye tracking for radiology

2D tracking — 3D visualization

In progress [Olwal, Drew & Wolfe]

Mobile eye exams
Portable cataract screening & retinal imaging

SIGGRAPH 2012 Talks
[Lawson, Boggess, Khullar, Ow.“& Raskar]

3D interaction with 2D X-ray imagery

Spatiotemporal visualizations to minimize radiation

N £.C..L0
keimidou, Otwal Nordberg Olst] s

Low-cost telemedicine for prosthetics
Real-time collaboration for remote advice




TACTAM

Exhibit Surface
Multi-touch + RFID

B,

im'ol Naval History, St

Expressive weather
Robotic facade display with weather sayings

www.tactam.com

Hybrid Surface

Sensing & interaction for objects & mobile dewces

EricsSenEsrQ;

PeopleBandit

Oversized slot machine — remixes 1000 locals




