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What are High Resolution, Wall-Size Displays?
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High Resolution Display — 9 Million Pixels - 22"
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Walll-Size Display - 2.3 Million Pixels - 220"
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High Resolution, Wall-Size Display - 53.7 Million Pixels - 130"
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Other Powerwalls

B Stallion - 306 million pixles
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Outline

sUnderstanding interaction
*Single window interaction
*Multi-window interaction

VVisualising transport data

Summary
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Study of Desktop Interaction — Results

e|[nteraction can be broken down into:

Selection, Dragging, Menu Navigation, Symbolic Input

All three applications made use of multi-window interaction

*The majority of targets were small (20 pixels )

Requires lots of high
precision interaction
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Reducing Precision

*Reduce the distance
sIncrease the target size

*Provide methods for menu navigation, dragging and selection
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Design — Menu Interaction

Applications
e Ondemand

» Appears at the location of the cursor

e Large target areas

Disable Window Snap

Disable Auto Move

Start VNC Server

Exit Menu
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Design — Menu Interaction
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Design - Dragging

eInvisible manipulation layer is overlaid on top of each window
eCentral area is used to move the window, outer areas are used to resize

Interaction and manipulation are controlled using separate state inputs

g
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Design - Dragging
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Design — Selection

« Power Lens |
 Magnifies target area

* Appears when mouse velocity
slows

* Also, can be toggled on/off
manually and panned
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Design — Window Content



School of Computing

FACULTY OF ENGINEERING UNIVERSITY OF LEED

Evaluation — Method

Experiment 1
 Move and resize tasks
e Manipulation Layer vs. Desktop

Experiment 2
« 5 pixel and 20 pixel target
 Power Lens vs. Unaided

8 participants per experiment

Within Participant Design
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Evaluation - Method
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Evaluation - Manipulation Layer Results

* Manipulation Layer
significantly faster than
desktop interface (p < .01)

* Move task significantly faster
than resize task (p < .01)

* Manipulation Layer improves
both move and resize tasks

Time (s)

5.0 1
4.5+ l l i /Desktop Interface - Resize
4.0 5517 I
Desktop interface - Move
} /ﬁ % |
I_ I I \Mantpulation Layer - Resize
Manipulation Layer - Move
2.0 T T T T T ¥ T 4 I
1 2 3 4 S
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Evaluation - Power Lens
Results

 Power Lens significantly faster
than Unaided interaction (p < .01)  so-

 Faster for 20 pixel than 5 pixel = Unalded 5 Pixel Target
target (p < .05) Ly
« Significant interface * target size ~ °] = -l
interaction (p < .05) 2101 ]
E Lens - 5 Pixel Target
= 6'5__ . / l
6.0- l

« Power Lens faster for fine data - %;Unaided-zoﬁikéffaééet

manipulation RL%

5.0 1 \ Lens - 20 Pixel Target

1 2 3 4 5
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Multi-Window Interaction

sUsers tend to work in a smaller focal region
*Move unwanted windows to the periphery

e|ndividual tasks tend involve a subset of windows
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Design — Autoshift

» Users choose the focal region
* Reduces the user interaction
* Prevents window overlap
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Design — Autoshift
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Design — Grouping

Move multiple windows

Bring windows to the focal region

Reduces user interaction

lcons show group identification
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Design — Grouping
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Headingley Data Set
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Headingley Data Set

 Air quality, traffic and metrological
« Geographical and temporal
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Interactive Visualisation System

« Take advantage of screen real estate

* View geographical and temporal
visualisations simultaneously

 Provide additional context
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Visualisation System - Evaluation
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Further Evaluation

« 4 day project

e 6 PhD students study the
Headingley data using the
Powerwall

* First free exploratory session
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Summary

e Reducing precision is key to
improving interaction

 Significantly improved
moving/resizing windows and fine
target selection

e Developed a multi-window
visualisation system that takes
advantage of the screen real
estate

THANK YOU, ANY QUESTIONS?



