Information Visualization In Practice

How the principles of information
visualization can be used in research and
commercial systems

James Tam

Putting Information Visualization Into Practice

A Common Problem
* There is a large set of information to represent.
* The display space is limited.
* Also:

- Providing all the details all at once is not useful (results in overload).
- Showing only a subset of the information may result in a lost of context.

James Tam




Too Much Information To Show All At Once

James Tam

Another Example Of The “Large Data Set — Limited
Display Space Problem” : Adventure/RPG Games

Dungeon Master (Java version) http://www.cs.pitt.edu/~alandale/dmjava/
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Too Much Information To Show All At Once

Approaches to the problem:

)
2)
3)
4)
)
6)

7

Scrolling

Overview and detail
Magnification

The DragMag
Transparent overlays
Zooming

Focus and context

James Tam

1) Scrolling

Scrolling along one dimension
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2) Overview And Detail: Separate
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Images from “Information Visualization” by Robert Spence

Detailed view
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2) Overview And Detail: Separate

Defender © Midway Home Entertainment Ltd.
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2. Overview And Detail: Separate

d and overview can be a challenge:

Relating the detaile
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Detailed view
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3) Magnification: Inline

Image from “Information Visualization” by Robert Spence
James Tam




3) Magnification: Inline

Problem 1:
Occlusion of the area
to be viewed by the
viewer

Problem 2:

Lack of continuity
between the
magnified area and
the surrounding
context.

Image from “Information Visualization”
by Robert Spence
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3) Magnification: Mutually Exclusive

Icewind Dale ©In'terplay productions
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3) Magnification: Mutually Exclusive

Icewind Dale © Interplay productions

James Tam

4) The DragMag

5
Image from “Information Visualization” by Robert Spence
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4) The DragMag

Detailed view

Image from “Information Visualization” by Robert Spence
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Transparent Overlays

Key:

& C:S.

| @ A. Overview

B. Which part of the
overview will be

magnified

C. The magnified
portion of the
overview

D. The magnified
view transparently
overlaid on the

” overview
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Image from “Information Visualization” by Robert Spence
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5) Transparent Overlays
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Diablo © Blizzard
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Pad++: A Zoomable Graphical Sketchpad for
Exploring Alternate Interface Physics
Bederson et al

Journal of Visual Languages and Computing 7,
1996

Project
&80 MULTICS
gg” aml Fus

Browsing of digital images

http://java.sun.com/features/2001/08/photomesa.
html
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Pad++: The Details
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Not a system in and of itself!
* A proposed alternative to WIMP interfaces.

* Allows for zooming to be added to existing
systems (“ZUI’s”)
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Characteristics
* An infinite 2D plane
*Objects can be placed anywhere
* The plane can be scaled to any size
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Zooming Need Not Be Just Tied To Simple
Magnification/Reduction Of Size!

Some ways that zooming can show more (or less information)
A. Aggregation
B. Filtering

C. Semantic zooming

James Tam




A. Aggregation

Aggregation — combine information into some compact yet

meaningful way

Big Hil Springs
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Zoomed out Zoomed in
Images from Google Maps: http://maps.google.com/ James Tam
B. Filtering
Block the appearance of some of the information
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Images from Google Maps: http://maps.google.com/
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C. Semantic Zooming

At different zoom levels the same information may appear in
the display but it is represented in a different fashion
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7. Focus And Context

*Again the amount of the information is too large to display
all at once.
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Viewable area

From “Information Visualization” by Robert Spence
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7) Focus And Context

*With this approach detailed view can still be viewed within
its surrounding context.

Contextual view

l:::J/Focus (detail)

A

From “Information Visualization” by Robert Spence James Tam

The Fisheye Lens: Photography

Image from: http://rick_oleson.tripod.com/ James Tam




Fisheye View: Information Visualization

An application of the focus and context approach

James Tam

Fisheye View: Visual Cues For The Distortion

Distortion is understandable through the use of a grid and shading
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Focus And Context: Distortion In One Dimension

*Distortion in the X-dimension
T — -

Image from “Information Visualization” by Robert Spence
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The Perspective Wall
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Another Example Of The “Large Data Set — Limited

Display Space Problem” : Lists

Approaches to mitigating the problem:

* Scrolling
* Setting up hierarchies

*Fisheye (distortion in one dimension)

James Tam

Scrolling Menus

m.

icrosoft Internet Explorer

Favor Tools  Help
Add to Favorites. ..
Organize Favorites...

v

Citibank
ING login
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& AltaVista - Advanced Web Search

&) Amiga Users of Calgary (AMUC)

L 4] Animation Factory - Free Animated GIFs and 30 Clipart - Help Desk
@ canada

Checkers

BH

CinemaTour - Cinemas Around the Weorld - Canada - Alberta
Citibank Canada Cnline Biling - Login

CNET News.com - Tech News First

&) CnN.com - New software tells you what you like - Jul. 10, 2003
| &1 crini.com specials

&) Compouys Techweb TSP - Computer Humor

&1 Computer Problems Find Help |

FIE8 Computer Science Homepage for James Tam

#&] Computer Science Internal Seminar Series

&) cPsc 203108, L10

&) CPSC Homepage
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L&) bungeon Master 3ava

4&] DVD PlayStation 2 DVD Remote

L) Fiscal Agents - Canadian Money Centre Site
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&) infomart.ca - Quick Search Results
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4] globefund.com - Canadian mutual fund ratings, research, portfolio tracker, analysis and news
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Hierarchical Menus

Works well for goal directed tasks (e.g., selecting from a
menu of functions that are familiar).

Format Tools Table Window Help

Freck... R

Page Mumbers...

O l

Date and Time...
AutoText »
Field...

Symbal...

= Comment

Hll web Component... Caption. ..

Picture 3 Crosseference...

Index and Tables...

2.4 | Diagram...

ﬁ Text Box

File...

Object...
Bookmark...
5 Hyperlink...

Word © Microsoft James Tam

Fisheve Menus
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Bederson, B.B. (May 2000)
University of Maryland

www.cs.umd.edu/hcil/fisheyemenu/
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Table Lens

Housing Market for Santa Clara County, CA - March 2000
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Table Lens

Overview:

*Show all the
information in an

Focus:

*Show all the
details of only a
subset of the

data.
abstracted
graphical form
Housing Market for Santa Clara Coun = March 2000
(o8 analy inaight 4
T T "
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Table Lens : The Details

* Abstracts a large volume of data into
a small space.

* The overview may allow the user to
spot:
*Trends
* Patterns

*Outliers
* Details are provided on demand

* The data can be manipulated

James Tam

Focus And Context: Distortion In Two Dimensions

*Distortion in both the X and Y dimensions
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Images from “Information Visualization” by Robert Spence
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DocumentLens
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DocumentLens: The Details

Recall:

* The Perspective Wall can only be
used when the data is structured into
different categories.

*Laying out a complete overview of a
large dataset is not feasible.

DocumentLens:
* Can be used when the data is not
organized.
* Portions of the data can viewed in
greater detail while the surrounding
context can still be seen.
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The Datel ens

el =i

The DateLens: HCIL (University of Maryland) and Microsoft Research

Detailed
calendar
view of one
day (focus)

Abstracted
calendar
information of
other days and
times (context)

James Tam

The Datel.ens: The Details

*Combines a fisheye view of calendar

information with zooming (zui’s)

*The fisheye view can be distorted to

increase the ‘weight’ of particular

information.

*Integrated searching

* Results show up in greater detailed in the area

of focus
* Results also show up in an abstracted form in
the contextual view

*Zooming
* Double headed scrollbar can be used to zoom
in or out of the calendar
* Automatic rescaling of the detailed view

James Tam




Fisheve vs. Separate (Overhead And Detail) Views

Separate

Fisheye
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Visual Information-Seeking Mantra

*Overview first, zoom and filter, then details on demand
*Overview first, zoom and filter, then details on demand
*Overview first, zoom and filter, then details on demand
*Overview first, zoom and filter, then details on demand
*Overview first, zoom and filter, then details on demand
*Overview first, zoom and filter, then details on demand
*Overview first, zoom and filter, then details on demand
*Overview first, zoom and filter, then details on demand
*Overview first, zoom and filter, then details on demand

*Overview first, zoom and filter, then details on demand

Ben Shneiderman, Designing the User Interface 34 Ed. 1997 p523 Janes Tam




Dvnamic Queries: HomeFinder

Dynamic
HomeFinder

Hesetl Quit |
Fawve | Printl

Dist to A:

Dist to B:
Bedroons:
Cost:
Look at:
The uyellow dots aboue are homes in the DC area for sale. Hse TH | Cndl
You nay get more information on a home by selecting it.
“ou nay drag the ‘A" and ‘B’ distance markers to vour Fealul’es
office or any other location wou want to live near. -
Select distances, bedroons, and cost ranges Gro Fpl
dragging the corresponding slider boxes on the right.
Select specific hone types and serwvices by pressing cAC Hew

the labeled buttons on the right.

Shneiderman et al University of Maryland http://www.cs.umd.edu/hcil/spotfire/
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HomeFinder: The Details

Start with an overview of the data
* All query results may all appear in an abstracted form

Dynamic queries (rapid, incremental, reversible actions to
filter the data)

* All query results are displayed instantly

*No “search button”

* Prevents errors

Direct manipulation of
*Queries
*Query results
* Can be interacted with like real-world objects

Details on Demand
* Additional information can be provided about each query result

James Tam




Starfield Display: FilmFinder
=]
Papularity
[=13 = =
8 -
- - L
- - =
7] = - - ]| —]
e ABCDFGHLMNFRS T WE
i - = - Actor : ALL
= - | | —
B — — AB C DFGHMNLM PRE TWE
= = = Actress : Pleiffer, Michelle
- - | =
5 1 ADCDFGHALM PRS TWZ
‘  Witches of Eastwick, The DiEctorbidller Cenrge
Director: Year. 1987 | =i
Country: USA Language: English Al C O FGH KL M PR S TWE
4 | Actors: Actresses: 105 Length 231
& 4]
Nicholson, Jack Cher 0 450
3 Jenkins, Richard Sarandon, Susan Ratings 1 G PG
Joakum, Keith 1PG-13® R
Struycker, Carel Cartwright, Verol Films Shown: 210
2
1960 1965 1s?u 1975 1980 1985 1930 1985
zI—l:.I chr of Pmducton Coppright (T} 1993 HEIL
Ahlberg, University of Maryland http.//www.cs.umd.edu/hcn/spotﬁre/ James Tam
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ilmFinder: The Details | =
FilmFinder: The Detail rﬂ N

Filmfinder employs many of the principles employed in
the HomeFinder:
* Overview of the data
« Filtering query results through
- Dynamic queries
- Direct manipulation
* Details on demand

But with FilmFinder system there are additional
concepts:
* Zooming in on the data set.
- When the number of query results is small additional
details are provided about each result (thumbnails and text)
« Starfield display
- The entire data base can be viewed and manipulated on one
screen with meaning attached to each dimensions.
* Tight coupling of interface components (to the state of the
system)

James Tam




Dynamic
Queries

Radar
Overview

A Student Project: HomeBay

Progressive
details on
demand

481 Student Project (April, 2000) Rob Pearson, Kashama Willms and James Chisan
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University of
Maryland

Human Computer
Interaction
Laboratory

http://www.cs.umd.

edu/hcil/

PhotoFinder
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PhotoFinder: The Details

.......

T
Ty

Multiple Views Of A Large Data
Set:
*3 levels of detail = _".":_;“l_,_-‘_::i’::“

Library view

Collection
view

Photo view

PhotoFinder: The Details (2)

Allows for the annotation of each
photo with pertinent information

(“tagging”)

LastHame  Fust Hame

|# Show Hame Label:
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Representing Connectivity

*The problem of having large data set — but limited display
space must still be dealt with

*Also there is the additional problem of showing how things
in a large data set relate
*e.g., How do we show Internet connections between servers?

*Some issues:
* Occlusion of information
*Edge crossing
* Overwhelming quantity of edges

James Tam

Representing Phone Network Connections

Images from “Information Visualization” by Robert Spence James Tam




Which Folder Has The Most Documents?
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Cone Trees
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Robertson / Mackinlay /
Card

Cone Trees: Animated
3D Visualizations of
Hierarchical Information.
Proc ACM CHI'91
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Cone Trees: The Details

*Employs 3D in order to more efficiently
represent the data and their
relationships.

* Used to represent complex hierarchies
* To mitigate the effect of occlusion transparency is
employed

*Fisheye effects are used to highlight
nodes.

*Dynamic filtering of the tree.

*Animates the display to help the user to
interpret results.

James Tam




Demo:http://startree.inxight.com/

P. A Allaire, President, President
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Xerox Parc/Inxight
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36 Mag
File Edit

Hyperbolic View Of A Disk Hierarchy
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Hyperbolic View Of The Web

Demo:http://startree.inxight.com/ James Tam

What You Now Know

Ways of dealing with the “large data set but limited display space”
problem

Scrolling
Magnification

The DragMag
Transparent overlays
Overview and detail
Focus and context
Zooming

The information seeking mantra and how it has been applied in the
HomeFinder and FilmFinder systems

Problems and some solutions when representing connectivity in large

data sets

James Tam




) *Who (users designs
Goals: “What (tasks)

Psychology of
everyday
things (psych)

Task
centered
system

User involvement
(user)

Evaluate
Methods:

Representation|

J& metaphors

centered
design

low fidelity
prototyping
ethods

Products: User and Throw-away
task paper
descriptions prototypes

This diagram is a variation of the one presented by Saul Greenberg

Interface Design And Usability Engineering

Refined
designs

Psych, User,

Repr iong
land metaphors

Graphical screen
design

Interface
quidelines

high fidelity
prototyping
methods

Completed
designs

Testable
prototypes

Alphal/beta
systems or

comp
specification
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