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Same time, different spaces

= Videoconferencing
= What's missing?

Spatial relationships

among participants
Participants represented by
separate, movable devices:
A. Sellen, W. Buxton & J.
Arnott, J. Using spatial cues to

improve videoconferencing.
Proc. CHI '92

www.youtube.com/watch?v=n-W7QTXG4G8
Side conversations

Participants can communicate
privately: L. Berc et al., Argo,
Proc. UIST ‘95
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Same time, different spaces

= Videoconferencing -
Telepresence

* R. Fish, R. Kraut, B.
Chalfonte, Video Window,
CSCW 1990

Lifesize video
Attempt to mimic “copresence”

= S. Ort-Escalano, et al.,
Holoportation, UIST 2016
Live, 3D scanned participants

https://www.microsoft.com/en-
us/research/project/holoportation-3/

https://youtu.be/7d5906cfaM0

Same time, different spaces

= Videoconferencing -
Telepresence

= Cisco
TelePresence
IX5000
Lifesize

video (3 1080p
70" screens)

3 4K cameras
Attempts to
create symmetric

shared
eXperIence http://www.cisco. ler i ints/i i i html

Feiner, COMS W4170, Fall 2018



Same time, different spaces

= Videoconferencing -
Telepresence
= Cisco TelePresence 1X5000

“Whiteboard s I
mode” Each whiteboard must be wholly
dewarping visible to = 1 camera

http://www.cisco i ints/ i ion-beyond-th html

Same time, different spaces

= Embodied Social Proxy
= Connect hub-satellite teams
= Multiple cameras
= Speakers

= Cart for added
physical presence

= Adjustable
height

G. Venolia, J. Tang, R. Cervantes, S.
Bly, G. Robertson, B. Lee, and Kori
Inkpen, CHI 2010
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Same time, different

Self-Balancing
Magical.

Dual Kickstands
Park anywhere

UIST 2018 PC meeting

= Commercial physical telepresence

spaces

Standing
. . 60" (150 om)
= Buyer provides own iPad siting
Camera Kit 47" (119 cm)
720p Adaptive HD
iPad Air 2
or iPad Pro (not included)
Motorized Height
. Remotely controlled,
. Floor View
o e Always on.
Audio Kit
Be heard 6-8 hr Battery
Recharges in 3.
Lateral Stability
. Control
Charging Dock Smooth ride.
Always on.

http://www.doublerobotics.com ,

= Communicating presence in |
shared tasks

Goal: Seamless interaction in
shared, but distributed, space
Gaze awareness
Interacting through not with

= H. Ishii et al., ClearBoard (90-94)§&

Same time, different spaces

ClearBoard-0

computers

Users draw on physically or
virtually shared screen

= ClearBoard-0 [1:57-2:32]

Note the progression through
levels of prototype: inexpensive
mechanical (“paper” prototype),
analog video-based, computer-
based

= Glass panel separating two co-
located users

http://tangible.media.mit.edu/project/clearboard/
8
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Same time, different spaces

= ClearBoard-1 [2:45-3:15]

* Projected displays with
mirror-reversed video

= Drawing with markers

Camera
Polarizing film (90°) —— Half-silvered mirror
Polarizing film (0°)
¥ Projection screen

Projector

(Projects mirror-
reversed video of
other user)

ClearBoard-1

Architecture of ClearBoard-1

camera polarizing film

projector
projection screen

http://tangible.media.mit.edu/project/clearboard/ R

Same time, different spaces

= ClearBoard-2 [9:08-10:11]

= Projected displays with
mirror-reversed video

= Drawing using computer
paint program
Slightly angled panel

Less arm fatigue, but,...

User is perceived to be
“below”

A

V. N

ClearBoard-2

ClearBoard-2

Architecture of ClearBoard-2
E== Y

http://tangible.media.mit.edu/project/clearboard/
10
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Same time, different spaces

= Communicating presence
in shared tasks

= A. Tang, C. Neustaedter,

and S. Greenberg,
VideoArms: Supporting
Remote Embodiment in
Groupware, Proc. CSCW
2004

Virtual embodiment to support

remote interaction

Overlay of remote user’'s arms

= Mixed presence

Other users are local and
remote

(VideoArmsiembodiment)

https://www.youtube.com/watch?v=rP346-ZpYm8
[0:58-2:52]

(Not quite) same time,
different spaces

= Using Mechanical Turk workers (turkers) from within a program
= TurKit: Human Computation Algorithms on Mechanical Turk
G. Little, L. Chilton, M. Goldman, R. Miller, UIST 2010
= Soylent: A Word Processor with a Crowd Inside."

M. Bernstein, G. Little, R. Miller, B. Hartmann, M. Ackerman, D. Karger, D.
Crowell, K. Panovich, UIST 2010

| Automatic clustering generally helps separate different kinds of
records that need to be edited differently, but it isn't perfect
Sometimes it creates more clusters than needed, because the
differences in structure aren't important to the user's particular editing
task. For example, if the user only needs to edit near the end of each
line, then differences at the start of the line are largely irrelevant, and
it isn't necessary to split based on those differences. Conversely
sometimes the clustering isn't fine enough, leaving heterogeneous
clusters that must be edited one line at a time. One solution to this
problem would be to let the user rearrange the clustering manually,
perhaps using drag-and-drop to merge and split clusters. Clustering
and selection generalization would also be improved by recognizing
common text structure like URLS, filenames, email addresses, dates,
times, etc.

Automatic clustering generally helps separate different kinds of

records that need to be edited differently, but it isn't perfect. [ |

Sometimes it creates more clusters than needed, because the
differences in structure aren't relevant to a specific task. |
Conversely, sometimes the clustering isn't fine enough, leavin
heterogeneous clusters that must be edited one line at a time. One
solution to this problem would be to et the user rearrange the
clustering manually using drag-and-drop edits. Clustering and
selection generalization would also be improved by recognizing
common fext structure like URLS, filenames, email addresses, dates,
times, etc.

ecords thal need 1o bo edied dfferenty, bul tsn' perfect
Sometimes il creales more clusters than needed, bacause the.

P editing
task. For exampl, fthe user only needs 1o edit near the end of each

ded, as structure
k| Conversely

Conversly sometimes e clstarng e enovgh, leaving st fin enough,
Y o "ono || Gusters it mustbe ted oneine a atme. | Clsterng and
st nocessay o spi based on those dferences. Conversel, Souton o s e ool

o enougn and spit URLS, flanames s,
Guslrs thal must be ecd one Gusters.Clustening and seection generaizaton would 350 06 imos,elc

| improved by recognizng common et srcur ke URLs,
lonames, o 06505, s, mes, o1

URLS. fonanes o scteseca. s, mes, I

http://projects.csail.mit.edu/soylent/

Find
Fix
Verify
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(Not quite) same time,
different spaces

= Making Mechanical
Turk realtime

= Crowds in Two i
Seconds: Enabling
Realtime Crowd- &

:’. 2 “ i ,’ %
- -
Powered Interfaces YA\ @‘
. ,rewna,lfl ne
e

M. Bernstein, J.
) ‘J L
Brandt, R. Miller, D. § a'F'F‘e.I;.Cde €

Karger, UIST 2011 '@\ !’

http://groups.csail.mit.edu/uid/other-pubs/uist2011-adrenaline.pdf
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Same time, same space

= Classroom,
brainstorming,...
= Electronic Meeting
Systems (EMS)

J. Nunamaker et al.,
CACM 34(7), July 1991,
40-61.

Feiner, COMS W4170, Fall 2018



GfOUp PI’OCGSS galnS Nunamaker et al.

More information

A group as a whole has more info than any one member

= Synergy

A member uses info in a way that the original holder did not
because that member has different info/skills

* More objective evaluation

Groups are better at catching errors than individuals who

proposed ideas
Stimulation

Working as part of a group may stimulate/encourage

performance
= Learning

Members may learn from/imitate more skilled members to

improve performance

Group Process 10SS€S nunamakeret

Air time fragmentation
Time broken up among
participants

Attenuation blocking
Members kept from
contributing when comment is
fresh, forget/suppress later

Concentration blocking

Members concentrate on
remembering comments until
they can contribute

Attention blocking

New comments not generated
because attending to others

Failure to remember

Conformance pressure
Evaluation apprehension
Free riding

Cognitive inertia
Socializing

Domination

Information overload
Coordination problems

Incomplete use of
information

Incomplete task analysis
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EMS POtentIa/ effeCtS Nunamaker et al.

Process Gains EMS Process Losses
= Process support [ Process Support Attention Blocking
(communication Syneroy Faiure to Romomber
infrastructure) * Group Memory Conformance Pressure
emo Evaluation Apprehension
?;zt:; rmty 7 I— o Eten
Para”el Shmulation et Air Time Fmgmcnf.mon
communication Caommunican'nn Atttenuation Blocking
H & i ki
Media effects N ;":I’z‘:";‘"’" Blockng
. la I I
= Task support tore Media Speed Domination
E.g., databases, P Information Overload
spreadsheets View Size .
. I —_— *laming
= Task structure dore Prociso —— Sowor Faodback
E.g., domain Ij"as" Support AI Fuwer Information Cuos
models T Incomplte Use of
= Process structure | o Obitve Task Structure Information
2w — _ Incomplete Task
E.g., following Analysis
agenda, using a Etlects Dopend Process Structure Coordination Problems
pon Spaecific Global oo
talk queue R Bl
I ; D
Increases. .
= Leader
Develops agenda, manages session
= Participants
Generate ideas (brainstorm)
Refine ideas
Organize and prioritize ideas
Evaluate ideas
Build consensus
18
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