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Visualization Workplaces

Now: Large Wall-sized Displays
VisTiles

[Langner, Horak,
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VIS 2017]
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Large Displays for Information Visualization

Previous work showed the potential and positive effect

Sensemaking Classification Tasks Observation Strategies Insight Acquisition
Space to Think [Liu, Chapuis, Beaudouin-Lafon, [Rajabiyazdi, Walny, Mah, [Reda, Johnson, Papka,
[Andrews, Endert, and North, Lecolinet, and Mackay, Brosz, and Carpendale, and Leigh, CHI 2015]

CHI 2010] CHI 2014] ITS 2015]



Large Displays for Information Visualization

Interaction beyond mouse and keyboard

Direct Interaction Movement Additional Devices

Tablets and

Device Gestures
GraSp [Kister, Klamka,

Tominski, and Dachselt,
EuroVis 2017]

Proxemics

[Jakobsen, Haile,
Knudsen, and Hornbaek,
TVCG 2013]

Touch

[Chegini, Shao,
Lehmann, Andrews,
and Schreck,

FMT 2017]

Touch and

Smartwatch

David Meets Goliath
[Horak, Badam,

Proxemics and
Gestures

[Badam, Amini,
Elmquvist, and Irani,

Touch and Pen

[Walny, Lee, Johns,
Riche, and Carpendale,
TVCG 2012]

VAST 2016] ElImqvist, and Dachselt,
CHI 2018]
Touch and Body Interactions
SpeeCh Bodylenses [Kister,
Orko Reipschlager, Matulic,

[Srinivasan and Stasko,
InfoVis 2017]

and Dachselt,
ITS 2015]




Large Displays for Information Visualization

Different collaboration styles as well as formations and positioning

DISC VE sV sov_ @ L4 § &
Q° Qo 3 Q.
SSP SGP DP D
Collaboration Styles Territoriality and Proximity to the display
[Isenberg, Fisher, Morris, Formations Up Close and Personal
Inkpen, Czerwinski, [Azad, Ruiz, Vogel, Hancock, and [Jakobsen and Hornbaek,
VAST 2010]

Lank, DIS 2012] TOCHI 2014]



Research Focus

_ Multi-user, collaboration
Visualization application supporting /

on a large display

allowing
\‘ Interact from any position

> How would users behave, move, and vary distances?

> When or from which position would they interact?



Approach and Contributions

1 - Prototype application 2 - Interaction Concept 3 - User Study
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Prototype
Application

Display wall 5x2m,
12x full-HD, 24MP resolution

Pointing approach using
Smartphones, tracked by a
motion capture system
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Prototype
Application

Display wall 5x2m,
12x full-HD, 24MP resolution

Pointing approach using
Smartphones, tracked by a
motion capture system

Python prototype uses libavg
[https://libavg.de/]

Open source data set of
crime activities, 240k items,
years 2012-2016,

15 attributes
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Prototype Application

Grid layout with 47 linked views, arranged

different view positions by data attribute and
and view sizes visualization type

5 visualization types:
bar chart, line chart, scatterplot,

map, node-link diagram
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Concept for Direct Touch + Distant Interaction

Set of basic interactions ...

Interaction s‘?\‘\ o , Two

Tap Double-Tap Hold Swipe Drag Pinch Tap Slide Finger-Drag

Tap Double-Tap Hold Swipe Drag Pinch Tap-Slide Two-Finger Drag
Distant ol o & e\ R o< o‘;i-‘\ o & 6 & O";K

I nte = Ctl oh Point Tap Point Double-Tap Point Hold Point Swipe Point Hold Point Point Tap Slide Point Tap Hold Point

Point-Tap Point-Double-Tap Point-Hold Point-Swipe Point-Drag Point-Tap-Slide Point-Tap-Drag

... mapped to common MCV functionality: Data item selection View modification
Details on demand Exploration tools

(e.g., lenses)
Zoom and pan

GUI elements
Data sorting (e.g., menus, slider)
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Prototype Application

Data item selection

Details on demand

Tools: Lenses

Tools: Rulers

Tap Drag
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Point-Tap

¥
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Point-Drag
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Prototype Application

Data item selection
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Prototype Application

Data item selection

Details on demand

Tools: Lenses

Tools: Rulers
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Prototype Application
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Total ~85 min

User Study

Focus on user behavior:

user position and movement,
collaboration styles, interaction
styles, interaction modality

7 teams = 14 participants
(3 female, 11 male)

Procedure
Introduction
Training (~28 min)
Themed exploration phase (~27 min) } =
Open exploration phase (~70 min) .
Final questionnaire
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GIANT [Zadow and Dachselt, CHI 2017]
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Walking distance and Interactions

P3 P4 P5 Pé6 P7 P8 P9 P10 P11 P12 P13 P14

25.0 66.9 812 50.3  80.0 88.2 75.5 60.7

18.8 49.7  20.0 11.8 24.5 39.3
192 130 117 173 | 50 170 94 163

Participant P1 P2

walked (in )- 188 195 204 287 259 217 208 269 257
Duration 21 min. 30 min. 28 min. 25 min. 28 min.
2\ Thermed Explorgtion Phase A .
\v Open Exploration Phase |\/

PA P5 P6 P7 P8 P9 P10 P11 P12

49 103 52.4 [100.0 79.6  84.8 95.5 | 94.8 714

DISTANT (in %) '89.7 476 0.0 204 152 4.5 5.2 28.6
# touch downs 41 29 63 14 54 46 66 58 7
walked (inm) = 89 84 39 38 73 106 70 69 84 120 77
Duration 13 min. 7 min. 12 min. 8 min. 10 min. 11 min.



Summary of Results and Findings

Behavior and Movement

Collaboration

Application Usage

Users often move and
vary their distance
to the display

— “moving around was kind of
activating to my mind”

Preference for
‘overview distance’

Draw attention by pointing
with fingers

Instructions and commands
— “Go over there and take a look”
— “Could you create a ruler”

Users stand and walk close
to each other

Only a few interaction
conflicts

Preference for touch input
on the large display

Pointing for larger,
continuous interactions
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Open Research Questions and Outlook

How about the view layout?

(different view layouts, number and size of views)

What about different setups?

(size and resolution of large display)
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What about other types of device usage?

(make use of additional screen, note taking)
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Conclusion

1 - Prototype application

2 - Interaction Concept

3 - User Study
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