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524,288

Graham Wills, “524,288 ways to say 'this is interesting’, InfoVis 1996



Replace Selection
Add to Selection
Remove from Selection
Intersect with Selection

Toggle Selection
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Adobe Photoshop












Kinetica helps users explore multivariate |

data through physics-based interactions.
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Jeft Rzeszotarski, Aniket Kittur, “Kinetica: Naturalistic

multi-touch data visualization”, CHI 2014 Vizable by Tableau



Ramik Sadana, John Stasko “Designing Multiple Coordinated Visualizaions for Tablets”, EuroVis 2016



In the past ...



(b) Touch & Drag
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& / (d) Release to Select
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Hue
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Cardinal (bird) | o
Benko et al., “Precise Selection Techniques Moscovich, “Contact Area Interaction Au et al., “LinearDragger: A Linear Selector

for Multi-Touch Screens”, CHI '06 with Sliding Widgets”, UIST ‘09 for One-finger Target Acquisition”, CHI'14



Wobbrock et al., “User defined gestures for surface computing”, CHI'14



Select Single,:tap SelectSingle,:lasso Select Group,:hold and tap Enlarge (Shrink),: pull apart with hands  Enlarge (Shrink),:pull apart with fingers

Y g?o PSP R

Open,:double tap

Move,:drag
2X

Open, .:Use Enlarge
“openable” object.

| atopan

Cut:slash

Enlarge (Shrink) ,:splay fingers

Cuts current selection (made viz
Select Single or Select Group).

Delete,:drag offscreen

Help:draw '?' Rejectz, Reject3: If rejecting an object/dialog

C&/\Q q \ \% IVHIITIAS (Ul QY W VULLULTT UL SuTiace Next (PreViOUS)ZdraW line across Object

with an on-screen representation, use Delete, Undo: scratch out

or Deletez.

De/etezz Use Move2 with on-screen - ‘
source and off-screen destination. Minimize.:Use Move, to move object to the

bottom of the surface (as defined by user’s
seating position).

Wobbrock et al., “User defined gestures for surface computing”, CHI'14




North et al., “Understanding multi-touch manipulation for surface computing”, INTERACT'09



Research Challenge

How can we provide advanced selection features
within tablet-based visualization systems?



Driving Scenarios ...
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2. Brushing and linking




2. Brushing and linking




2. Brushing and linking




2. Brushing and linking




3. Imprecision of Touch



3. Imprecision of Touch

Occlusion




Designing a Solution ...
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Marking Menus




Touch Overloading
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Moditier + Existing Interaction



Non-dominant Hana




Wagner et al., “BiTouch and BiPad: Designing Bimanual Interaction for Hand-held Tablets”, CHI'12
Li et al., "Experimental Analysis of Mode Switching Techniques in Pen-based User Interfaces”, CHI'05




Control selector



Control-selector
Modifier

1 bit












Mapping Clutch ...



Tap
Clutcn Drag

Pinch

P — Click



Clutch + Tap






Clutch + Drag









Clutch + Pinch






Drag

Clutch + +
Pinch
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Replace Selection
Add to Selection
Remove from Selection
Intersect with Selection

Toggle Selection

Generalized Selection



Generalized Selection
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Generalized Selection
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Generalized Selection
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Generalized Selection
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Generalized Selection
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Heer et al. “Generalized Selection via Interactive Query Relaxation.” CHI 08
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Heer et al. “Generalized Selection via Interactive Query Relaxation.” CHI 08



Generalized Selection

Genre
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Generalized Selection
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Generalized Selection
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Generalized Selection
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Discussion ...



Extensions
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Extensions




Extensions




Extensions




L ImItations




L ImItations

Discoverabpility

Change of Grip

Fvaluation
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