3 Information Visualization

3.1 Motivation and Examples

3.2 Basics of Human Perception

3.3 Principles and Terminology

3.4 Standard Techniques for Visualization
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Space-Scale Diagrams
(Furnas & Bederson 95)

 User has a fixed-sized viewing window

- Moving it through 3D space yields all possible sequences of pan &
Zoom

t:.).é;

Viewing Window

Marti Hearst
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Space-Scale Diagrams
(Furnas & Bederson 95)

* A point is transformed to a ray
- Circular regions become cones

Marti Hearst
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Space-Scale Diagrams
(Furnas & Bederson 95)

- We can think of this in terms of 1D too
- When zoomed out, you can see wider set of points

1-D Viewing Window

g M
"""" (b) .
(a) i - .
- ——— ,

(e) 3 ] “zoomed in”’

4

(6) c——r—m—

(a) “zoomed out”’

Marti Hearst
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Space-Scale Diagrams
(Furnas & Bederson 95)

* Pure pan (a)
* Pure zoom (b)
- Pan and zoom keeping g in same position in the viewing window

(C)

. o
. -
. -
. -
......
. - . .
......
.. o
......

Marti Hearst
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Semantic Zooming

» Geometric (standard) zooming:
— The view depends on the physical properties of what is being viewed
« Semantic Zooming:

—When zooming away, instead of seeing a scaled-down version of an object,
see a different representation

— The representation shown depends on the meaning to be imparted.

Marti Hearst
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Semantic Zoom in MedioVis

http:/hci.uni-konstanz.de/research/projects/mediovis

(D medioVis 0, 70m (Jean-Luc) - demonstrating visual search on IMDb.com exampie data

’ . animation
.' 0' ,J| animation bt BV l 9 1es
= (a ) M
& | Fiim |- | content |- People Invotved
b
g T Tt Kaze mo tarn o Nsuthécs Ganre: Aormators Drame; scrt's; Farkary
Taghion: - Rating: ) <
AReroatine TRIEs: Kaze 10 Lanl 00 Nasioas | Mausiads Plot: i e Tae fubure, i s Geitsoyed the Earth 0
3 Niscadls of th Vsley of the Winds ; Warriors of the .. the “laven Days of Fire™. Now, there are snsl pockatt 0.
Length: 174 User Comment Mow 1
Year 1984 et tald andd tm
Country: Jspan Trisia: Barnwad from €4 " -
Boycotted n Gernan > — - l * 4 _?.
Recommendations: » Sar . - — - . oo -
hiro Ragreuta, The M
ks akiste, The Fift g & = - - B ) "
-~ - mah Rp— ~. o
Y = Nrenai no buta Famdly; Adventure; Co [T . , >e - .‘ sbing + o o0 vaowm <o 'iat S B——
i Ment the Festin: Comedy; Mus o i
= ’ Comedy; Murcal » —es & Gnue - G e e g P - N -
l..’ u".k Genre: Adverture; Po ’ A W g s e e
: Comedy; Music P ISR I - o WA P @ e e e B e B ——
Rating: 5.1 -— - - -— - i
Plot: in » farsmay land ‘e o © o — — - B A A e o B e -
madget Loed Farguas i i s D LR O
User Commuent “hret e g e - \ P B - ——— - .-
Itves 0 3 Swamp by & -y = s et —= — . metey W MO Temr @ W w °

Trovie: Chrts Fariey v
recordad the calogu
Rocommendstions: & e as Rl & o -9
Frincess Bride, The L
Cortificatson: Arpenty
Canadx PG; Chie TE;
L Mong Yorau L Ired

= Shrex 2 Adventure] AniTationg — - = -
Shree J Anvratan; Coredy - - il

T South Park: Bigger Lorger & Uncut Anmaton; Mok Co [ S S _— :
pidenci sast) Anrration; Comedy et B 0n —
Joy Sxury Anmation; Famty; Con Cautt oc e

Sarvy ®o ovm e ag B om s *rasrves

-
o ".-‘o‘ L E B R T L T R
Fath; o d = o e e cam Gegee
- - e .- -
.5 ’ - s e
- - - - o - .
(X))
Es -—- - -
- e e B st @ -
e o4 Vi
1940 TME 1950 1955 ToeD s = -
P—— N - R ' O
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Arc Diagrams

* Visualization method for representing complex patterns of
repetition in string data.

— Arc diagrams scale efficiently for strings that contain many instances of the
same subsequence.

— idea of visualizing only a subset of all possible pairs of matching substrings.

— highlight just the
subsequences
essential to
understanding
the string’s
structure

287463914 7I7356H827H4639137
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Arc Diagrams - Basics

abcd111110000011111abed

123456 Tabede1234567Fgh1 1234567
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Arc Diagram — Level of Detall

Applied to
* Music
- DNA
AW e
. i . e ﬁ‘ R . B d
111110001101116801001011110001101110001018© yte code
11111000110111001001011110061101110001010
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Arc Diagram applied to Music

h—h
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Arc Diagram applied to Music
“far Elise”

- ..' .,'. ‘b';.‘ - 1 he - i
| ) (4 . ) .
b et ATy, 3 i'&’ﬁ"
i i ’nf‘f'(-j 1 3% q!:g_i ‘ i35 M M.l e

More details
Martin Wattenberg. Arc Diagrams: Visualizing Structure in Strings
IBM Watson Research Center, Technical report 2002-11
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Thread Arcs

- Thread Arcs combine the
chronology of messages
with the branching tree
structure of a conversational OO0
thread -
- Benefits
— Chronology
— Relationships
— Stability —
— Compactness & &
— Attribute Highlighting A,
— Scale
— Interpretation/Sense

Bernard Kerr, 2003
http://www.research.ibm.com/remail/threadarcs.html
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Thread Arcs for Emails

. Visualization time ordering —» % o000 }
— Linear layout of message nodes _
connected by relationship arcs. first message last message

— Each circular node represents a
message in the thread.

— Chronology of the thread is encoded <«— "reply to" arcs
by the position

— The width of a Thread Arc is a linear
function of the size of the thread

— Compact visualization if
height is constrained

A &) AN Ak AD) AN ATH ATh
B A A, A R /Yy Ay @

The relationship between messages are clearer when
arcs are draw above and below nodes (B).
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Pseudo code for drawing
a thread arc

To make a Thread Arc

sort all messages chronologically
find the generation depth of each message

for each message
if the message is the root message then
place the node at the starting position
don't draw an arc
else
place the message to the right of the last message
if the message generation depth is odd then
draw an arc above the line to the message's parent
else
draw an arc below the line to the message's parent
next message
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Space of Possible Thread Arcs (5 Messages)

5

¢ 9 @2 @ D

(o)}

AN RY), A, AN,
) ]y Ry Bp
AL Ry By S
AN A, A Ao
ot gy A A
@@Qﬁ\m

24
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Chronological Information in the Thread Arcs

A

£ Bup Qup QU A
B P AN
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Example Email Client using Thread Arcs

&4 ReMail

9:34
9:45
10:32
1:15%
2:56
3: 0
4:08
4:55
5:13
5:23
5:35
5:40
5:45
6:16
6:20
6:26
b:34
G440
6:44
6:59

View Help

Yimo

Andrew Bognar
Charlle Boona
Chi-chung Hui
Fredrick Mathe
Gabrelle Camp
Hue Sun Chan
loseph Cordes
Keith Dwen

Lucy Osbarne
Marc Shulman
Margaret Dovwnie
Nathan Lawer
Paul Stepe
Regina Henaricks
Simon Robertson
Steven Rossant
Tanya Keye
Margaret Downie
Nathan Lawer
Rich Steipe
Nathan Lawer
Jennifer Combs
Regina Hendricks
Marc Shulman
lennifer Combs
Jennifer Combs

Subject

RECEIVED: GD

Lets get the paper done befare March

Management Report: Highlights Due 27
Researchers: Quick exercise In reviewing

Just rememberad - have to drep my car at mechanc
The Remaill Desian Spet

Re: Thread visualzation

MRC has gone bonanzas...Act now to take advantag
Re: Hardware changes a turnoff

sze you at the UCM meeting

Local company Integrating with emal

Tanya working from home

still openy after the meesting <éom>

Re: Just meet on thursday

Reminder from Managers meeting temarrow
Agenda and action items to follow (eom)
Server - minor change

Amazon.com Delivers Dance & D) Music

Re: Hardware changes a turnolf

in a talk by Techtonic

Re: Researchers: Quick exercise in reviewing June
Interesting talk by Bemard Kemr

Current Server 1.0

Re: I'm for Tue July 10th - after 10am - not 1-2pm
you interested in a talk by Techtonic (local company)
RE: are you Interested in a talk by Informio

9:008 m Wednesday, Apnil 17, 2003

Re: Design of threads viz
From Tanya Keye Te Margarat Doe Cc: Rich ...

Guys:

Thanks for 2ll the dicussion around the new desian I think that the changes
you made will greatly improve the user experence.

Wa still naad ta talk aboet haw wa plan to install tha coding develapment on aach of

B)

Tanya Keye
Margaret Doe
Tanya Kaye
Nathan Lawer
Paul Steipe
Nathan Lawer
Tonya Keye
Rich Steipe
Nathan Lawer

é% Thread View

G Participants
 contributers:

@ Tanya Keye
® Margaret Doe
© Nathan Lawer
Rich Steipe
- recipients:
Jennifer Combs
Marc Shulman

0 Design of threads viz (16)

[
Design of threads
+looking goad
+Guys: Thanks
+can you change
Great Re: Design
+Tanya 1 think
+ 0k with me. —l
Let's make the
Ok Re: Lat's mak
=

January 2 = Apiil 20, 2003
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Click stream Visualization

- Jeffrey Brainerd Barry Becker
Case Study: E-Commerce Clickstream Visualization

Proceedings of the IEEE Symposium on Information Visualization
2001 (INFOVIS’01)

* http://www.sims.berkeley.edu/courses/is247/s02/readings/
brainerd.pdf
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Chow all edgea

rerarc e =] 1

Pure Nsssr

Click stream
Visualization

. [“ourcs 4
nntar
=il
main
main
inain
g _wecuonl Hevuurnl
wandor mailn
zzsortmend main
produeiDatalllaswaaar products
hopping ¢an inain
pradust) : 1 rygearn Luulyue e
u sxpresscheckout checkau
RANAC_arday eharknin
thanlopau chachau
depaitmanis imain
vrodun D lile geara pProducle
leqcare_vendor main
fiennif main
registration main
scarch_results main
cuEl_ =y el
opl_conlact aflicles
nesy_chipping aticles
‘ afMiiaie articiae

SO0 00 MO TR Y W WD DS N DD N e DD

+ Brainerd et al.
Figure 1: Main ClickViz window showing hierarchical layout
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shoppmy cart @
replenishment B Purchasers
I Non-purchasers

Click stream
Visualization

past_orders

— ﬁ
shipping_info

illing_info

credilcard

express(lieckout

Figure 2. Circular layout. All the checkout pages are grouped (lower

left). Red edges that emanate from the checkout pages to other parts
of the site represent non-purchasers who are abandoning the checkout

process.

Brainerd et al.
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shopping _cart

Click stream

Visualization registration

xpr ssCheckout

conf irm_order

thankyou

B Purchasers
I Non-purchasers

Figure 4. Checkout process. Purchasers take a direct route through the
checkout process, whereas non-purchasers show a more haphazard

Brainerd et al. route, including self-edges and early abandonment, possibly indicating
a confusing checkout process.
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Click stream
Visualization

Brainerd et al.

productDetailbegvear

shopping_cart

login2

freegift

registration

welco me /

N cart
expressChec kout A @ 7 J t !
l searcz iesults login2
; =t

conflrm order registration

\\;g 8

thankyou home ?‘%

expressCheckout

- corfirm_order

(a) Males (b) Females

Figure 3. Gender Differences: Males tend to navigate in specific, direct
patterns, whereas women'’s navigation patterns include much more
browsing, utilizing much more of the site.

Ludwig-Maximilians-Universitat Miinchen
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Hyperbolic Browser

In the hyperbolic plane, the circumference and area of a circle
grow exponentially with its radius

Allocate each node a wedge of the hyperbolic plane

The node recursively places all its children within an arc of that
wedge

— at an equal distance from itself

— far enough out so the children are separated by at least a minimum
distance

Parallel lines diverge in hyperbolic geometry
— each child’s wedge will span about the same angle as its parent’s
— but not children’s wedges will overlap
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Hyperbolic Tree Browser
(Lamping et al. 95)

malito:info® g— NN § e

The Document Co

|
1
|
1
"
%
"

| NP AW R Erax.comi
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Inxight’s Hyperbolic Browser

i
.///_,I.—’ N
BioSpace. com L
L.—// -‘ | —
home & Te g
£
Bio
Bic
Bin
Profil Publ
BioB
~ n Contact -
s d @ BI-OSC-
Nuhe \\\ Link To BioMid
Pubs ~ : it =
Funs — Industry Re /// BioCapit =—
® \ News by Subjeétw;~ B
“"—-\x -—-b_____:BI-OtechEJ_—:
-———BioSpace Cat — BioSpace Univ Bioteck =
e BioTec®
/% / BioUK @
)
——— Calendar Welco ;7
— e rhar @™
//7 Wele <~
Investo New S
- . AN
Rt ~7®  career punbl Biu
‘e Pos -_.
> T /\ Si
Ji In / \
| PBpy Co st
/|
%/ 4
ﬁl hl@” Site Lens created with Sikte Lens Studio ™ inxight
Site Lens created with Site Lens Studio™*by Inxight Sofiware
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Hyperbolic Tree Views

* Nice demos on the Web

—www.inxight.com ..oops, bought by SAP as of 06/2008, demos offline 8(
—www.thebrain.com

» This is a variation on it that might be more interesting
» Decides dynamically which subsets of the data to show

Contact sales now:

~ LOCATE A SALES PERSON |

Request a demo:
U.S. & Canada 1 866 681 3435
Europe: 00800 55 11 55 11

Global contact list
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TheBrain.com

> THE BRAIN

YWehBrain

Business Solutions
Personal Solutions

> THE BRAIN

Custom Solutions

Corporate Portals
Database Visualization
Knowledge Management

QOverview

THE BRAIN

THESMRAIN

Business Solutions

Home | Products | Support

Products
Web & Portal Solutions

Home | Products | Support | About

Personal Solutions
Products
Webh & Portal Solutions

Training & Sales
Wireless & Handheld Devices
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The Fisheye View Metaphor

The fisheye view is a metaphor coming from the fisheye lens used in
photography. Such a wide angle lens distorts an image in the way that things in
the central area appear enlarged, while things aside appear small.

Taken from the internet: www.rolfwegst.com

The idea behind the fisheye is enlarging the focus and keeping the context.
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The Fisheye View Theory

(George W. Furnas Decamber 1386

| i T w ™ F |
H I 1 1618 |16 17 18 19 20 |29
— *CLEAN®JACK SMITH *Leave Austin *VACATION *VACATION |*VACA|*NJ. Al
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6:30| 10:30a.m. 10AM Unitd  7:30]
*PACK United flight 1037 *TOM’S BIRTHDAY Arr Brog
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After Lunch
COINNER W/DAVE
Coming over at 8:60
*NUTCRACKER BALLET
8:30pm
jpec 20 20~ [30 1<K 1 £ g{I [
*MOVERS *NEW YEARS *BACK TO W
Furniture Arrives (Hoorayft) *MARIA’S IR
Find out time... *PARTY At Belicore
*START ARAANGING FURNITURE at Tom&Lynn’s
==only J days to get settied Spm...
an 6 [8 e 1] 0|1
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_

Ludwig-Maximilians-Universitat Miinchen A. Butz / R. Atterer Mensch-Maschine-Interaktion Il — 9- 30



The Fisheye View Theory

Y. K. Leung, M. D.
Large Volumes
Apperley (1994) of Data
A Review and Inherently Non-Graphical
Graphical Data Data
Taxonomy of
Distortion-Oriented o graphica |
direct
Presentation sbstracton
Techn Iques Large Information Space Large Information Space
(Graphical) (Non-Graphical)
Distorted Non-Distorted Distorted Non-Distorted
View View View View
(Detail in context) (Detail with little (Detail in context) (Detail with little
or no context) Or no context)

encoding zooming data suppression paging

spatial transformation | windowing (abstraction and clipping

(geometric) thresholding)

Fig. 1. A taxonomy of presentation techniques for large graphical data spaces.
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The Fisheye View Theory

(Y. K. Leung,
Peripheral Region demagnification in x, y or both dimensions M . D . Ap perley 1 994)
Central
‘Focus’
Region

no demagnification

Metaphor of a
perspective wall

-

A

(a) (b)
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The Fisheye View Theory

Leung,

(Y. K.
. D. Apperley 1994)

Unified theory of distortion techniques M
- “...stretchable rubber sheet mounted on a rigid frame”

« Stretching = Magnification

- Stretching one part must equal shrinkage in other areas

- -
% : Multi focal éz ;
| projections %ﬁ HH '-

ms \ =

R - - iﬁ u
Zf; 0] [
!
(e) ()
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Fisheye Views Applications

- Semantic fisheyes
 1-dimensional fisheyes

- 2-dimensional fisheyes
 Fisheyes for precise input
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1-dimensional
Fisheye

e A
. Frarce
Frach Cusew

French Palynesa
French Southem and Antarctic Lands

Example: Fisheye Menu B Gabon
| ¢ Gambia, The
Gaza Strip
E Georgia
Benjamin B. Bederson. g Germany
Fisheye Menus. UIST’00 H Ghana
J Gibraltar

Glorioso Islands

Greece
Greenland

http://www.cs.umd.edu/hcil/fisheyemenu/fisheyemenu-demo.shtml

SC-H wWVOZEIN
|"F§‘
g
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1-dimensional Fisheye

Fisheye Table

&= = I=1 E!!
Unit || State | County I Output | Problems | Health
in
il

| ’ | | |

‘:!:.lll:: :: l::c::a :( i";. z« :_:«

Unnd2 Arzo e K 24 1 o

Unit43 Arzona K 25 0 9

Unit44 Arizona L 50 1 9

Unit4s Arizona L 50 0 9

Unit46 Arizona L 50 0 9

Unit4 7 Nebraska W 90 2 9

Unit48 Nebraska W 90 1 9

Unit49 MNebraska LV 50 ¥ 8

Umt50 Nebraska F 50 3 7

Un|t52 Nebraska 'A

Units3 MNebraska P 50 1 8

Units4 Nebraska P 90 0 9

Uunitas Nebraska P g0 0 9

Unitse6 Nebraska Q g0 0 =]

Units 7 MNebraska Q 90 1 9

LInitSs Nebraska Q Q0 1 9

UnitsS9 Nebmaska Q 90 1 a

Unin8&0 Me=ie=ippi s S0 o <

unilé1 klss!ssl:c‘ S 0 o L=

| l*' x

|
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2-dimensional Fisheye

Document Lens

(G.G.Robertson, J:D.Mackinlay

UIST 1993)
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2-dimensional Fisheye

FiCell Project __ =l
http://
iihm.imagq.fr/
vernier/

ENENFNEN
=== E
==
= [ |ha =

2
ool
S
22233 &E
EEEEEEE
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2-dimensional Fisheye

Fisheyes applied to networks

Manoijit Sarkar and Marc H. Brown 1992
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3-dimensional Fisheye

Marcelo Cohen, Ken Brodlie,
Focus and Context for Volume Visualization,

No distortion 3D cartesian bifocal 3D cartesian fisheye
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1-dimensional Fisheye

Normal scaling: Display an object of size A on a window of width B

» o Transfer function T(X)
The magnifier function is ,

the first derivate of the

transfer function
Coordinates of

destination
The transfer function is the

integral of the magnifier

function A
Coordinates of origin

Magnifier function M(X)

Coordinates of
destination

Coordinates of Qrigin
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1-dimensional Fisheye

.G. D. inl
The problem with the magnifier: EJCI;S(?I' I?ggg)rtson, J:D-Mackinlay

Now is the time for all
good people to come to
the aid of their country.

Noy e for all
ga ‘ ' . 0 come to
théd ir country.

(obscured region )
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1-dimensional Fisheye

The problem wit

Parts of the orig

h the magnifier:

in will not

appear at the destination.

In the picture below the Central Stat

IS visible, but not Marienplatz
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1-dimensional Fisheye

Bifocal:

Transfer function T(X)
B

Coordinates of
destination /

/

Continuous:

Transfer function T(X)

B

Coordinates of
destination

: . A
Coordinates of origin Coordinates of origin A
Magnifier function M(X) Magnifier function M(X)
Magnifying Magnifying
factor factor
. . A A
Coordinates of origin Coardinates of origin
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1-dimensional Fisheye

To have transfer function independent of window sizes and resolutions it is
common to work with normalized coordinates, i.e. working with intervals
from -1 to 1.

Transfer function T(x) Magnifier function M(x)
Coordinates of 4 Coordinates of
destination 1 destination d
1 1
Coordinates of origin Coordinates of origin
T(X)=(1+d)* X/(d*X+1) M(X)=(d+1)/(d*X+1)
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2-dimensional Fisheye

Applying transfer functions for x- and y-coordinates independently does not
give a nice result.
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2-dimensional Fisheye

The transfer function for X should depend on Y. For Y=0 in normalized
coordinates the transfer function for x should be the 1-dimensional

fish eye transfer function T(X). For y=1 it should be the undistorted transfer
function T, normally T ,(X) = X.

This can be achieved by a weighting function W(Y) with values from O to 1.
(“function morphing”)

T(X, Y) = (1-W(Y)) * T(X) + W(Y) * T(X); W(0)=0; W) =1,

Examples:
W(Y)=Y
W(Y) = Y?
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2-dimensional Fisheye

Continuous
transfer
function

using
Cartesian
coordinates

The visualization of the fisheye visualization

Ludwig-Maximilians-Universitat Miinchen
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2-dimensional Fisheye

Bifocal
transfer
function

usin i B———

Cartesian gl /
coordinates

—

.
=

—~—
.

T TN S
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2-dimensional Fisheye
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2-dimensional Fisheye

Using polar coordinates
Because a fish eye should not twist the picture, the transfer function does

not depend on the angular coordinate. So the transfer function for the 1-dim.
case can be used for the radial coordinate.

T(r, @) = (T1gim(r), @)
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2-dimensional Fisheye

Continuous
transfer
function

using polar
coordinates
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2-dimensional Fisheye

Bifocal
transfer
function

using polar
coordinates
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2-dimensional Fisheye

! T(X, Y)

Xx=m=*X
y=m?*Y

N P __Tﬁm _____________ ~ 1
X=1/m?*Xx
Y=1/m™*y

t(x, y) =Tx,y)
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Hints for Programming

 For bitmaps iterate over the pixel of the destination bitmap using the
iInverse transfer function (X,Y) = T-1(x, y)

— No pixels are left out
— The number of pixel are less

- The multiplication of integers and floats may have unexpected
results!
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3D Desktop = http:/desk3d.sourceforge.net/
switching virtual desktops in 3D

'@ Programs System Help

4:18 PM 5

XFoovid

Atom v
¥indow ' BN

@ Appearance

@ Focus behav

/e set ) Aatched Windaurs
bestiod Qhar_ ed Windows

B Meta
B Minimzing and M

(ful ® Miscellaneous

fullscrr

n3g

LDC s
wid!
hoi:

KFE6vie Rl
nagout(l

XFSEVid

/* 3xve

&eak!od-— - CEMAATO V]

/* look node with

i 1 < nodeNum

{(modes[i]->hdisplay == width) && (modes|i)->wdisplay == height))

bestMode = 1;
)

/* get an appropriats wvisual */

vi . gD:cboose\r;sual(dxsplay, screen, attrListDbl):

(vi == NULL)

vi = glXChooseVisual(display,
nagout (DEBDG, *

magout (DEBUO, *

Workspaces m _ oping

Virtual desktop configuration.

Workspaces: |1 <

Columns: [3 = Rows:[ =

| When passing the first or last workspace: stop

When passing the first or last workspace,
while moving a window:

Workspaces are deleted when their last window closes.

: b

vid
hei Q?-,‘.(r.'\:m and Resgzin
f ement

v Preserve empty workspaces in pager.

keep-going ¥

_ Dialogs appear on the same workspace as their application.

—
Pa—

-

Workspace names

screen, attclistSgl);
%);

AT LA WD ATY ™ AD
face_type = FACE TYPE_CAROUSEL;
default z offset distance = 0,
daemonized = 0,

goto_column = NO_GOTO;
goto_rov = N0 _GOTO.

stecpy(base_dir,

digit_size = 50;
digit_color = COLOR_RED:

frame color = COLOR_ORAY;

cangenent = NULL
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http://desk3d.sourceforge.net/
http://desk3d.sourceforge.net/

3D Desktop = http://desk3d.sourceforge.net/
switching virtual desktops in 3D

—-—-’—"" ""'T-""
REREE oS Uf G ST o3

P D ¥ kadh Akl B 2N
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http://desk3d.sourceforge.net/
http://desk3d.sourceforge.net/

3D Desktop - niip:/desk3d.sourceforge.net/
switching virtual desktops in 3D
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http://desk3d.sourceforge.net/
http://desk3d.sourceforge.net/

Sun: Project Looking Glass
functional 3D-Desktop

Video ~ 6min

S — MXSOLOL]

Z 292O133

a8
3

https://lg3d.dev.java.net/ <3 1 ™
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Visualization on Mobile Devices

- Some common challenges
— Small screen
— Limited processing power
— Limited interaction
— Limited bandwidth to data source
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Rectangular Fish Eye View
saving bandwidth in transmission
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Rauschenbach, U.:
of Large Images” in: Proceedings of IEEE |

"The Rectangular Fish Eye View as an Efficient Method for the Transmission and Display

IP'99, Kobe, Japan, Oct. 25-28, 1999.

http://wwwicg.informatik.uni-rostock. de/Prolekte/MoVi/PubIications/ICIP99/
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Rectangular Fish Eye View
saving bandwidth in transmission
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Figure 3: Rectangular fish eye view example

Figure 4: Generating Rol grid

Ludwig-Maximilians-Universitat Miinchen

A. Butz / R. Atterer

Mensch-Maschine-Interaktion Il — 9- 62



Providing context for map navigation

l s © COMPAQ © @ |
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« Baudisch, P. and Rosenholtz, R.

Halo: A Technique for Visualizing Off-Screen Locations.
In Proceedings of CHI 2003, Fort Lauderdale, FL, April 2003,pp. 481-488.
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Providing context for map navigation
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Providing context for map navigation

e © CcOMPAQ © @

pocket pc

iPAQ

/ Berkeley
' agdison] 2
Martin Luther

Kingq|r

o~

Memorial Parl @

Ludwig-Maximilians-Universitat Miinchen

A. Butz / R. Atterer

Mensch-Maschine-Interaktion Il — 9 - 65



