Visualizing Multi-dimensional Data
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Multi-dimensional datasets are common
Digital cameras
Wall-street stocks
Motor vehicles
Cellular telephones

A mixture of interval, ordinal, and nominal data can
be visualized well using a table



Motivation

Features

Lens
aperture

Equivalent
a5mm focal
length

Cptical zootn

Light
sensitivity

Display
(projector)
technology

Mernory
storage

capacity

Wideo input
type

Flash
MEmory
form factor

Digital zoom

Battery
technology

Weight

Effective

Fi3.0-5.8

35 - 132 mm

34 %

|50 200
|50 800
IS0 auta
150400
15080
150 1600
1=00100

TFT active matrix

Digital camera

50 Memaory Card

4y

Alkaline

580z

7,100 000 pixels

F/3.0-5.8

33 - 132 mm

34 ¥

IS0 200
IS0 800
IS0 auto
150 400
15080

IS0 1600
10100

TFT active ratrix

Digital camera

S0 Memaory Card

4x

Alkaling

580z

7,100,000 pixels

See What's the Same or What's different

F/3.0-5.8

358 - 132 mm

34

IS0 200
IS0 800
IS0 auto
IS0 400
15080

IS0 1600
1500100

TFT active matrix

Digital camera

S0 Memory Card

4 n

Alkaline

580z

7,100,000 pixels

Fi3.0-5.8

35 - 132 mm

34 %

|50 200
|50 800
IS0 auta
150400
15080
150 1600
IS0 100

TFT active matrix

Digital camera

50 Memory Card

4y

Alkaline

580z

7,100 000 pixels

Fi2.8-52

FE-1125 mm

3

120 auto (54-500)

TFT active rmatrix

Digital camera

Integrated

4 x

Alkaline

4.1 0z

5,000,000 pixels

Fr2.8-4.4

35 - 190 mim

5K

IS0 200
I1S0050

IS0 800
IS0 auto
IS0 400
IS0 1600
1S00100

TFT active matrix

Info unavailable

Digital camera

Info unavailable

ou

Alkaline

6.1 oz

8,100,000 pixels

Fi28-4.9

35 - 108 mm

3

120 200

120 800

IS0 400

IS0 80

IS0 1600

IS0 auta (B0-160)
IS0 100

TFT active matrix

Digital camera

Integrated

4y

Lithiurn ian

4.4 0z

5,000 000 pixels
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Motivation

In the past 2 weeks, how rmany times have you viewed a previous day's lab material - this includes both while in the lab and from elsewhere.

<

] Hawe vou ever experienced any of the following problems while submitting an assignment/homewark? (Check all that apply)

Fargetting the process for
submission

Forgetting to submit an assignment

Being unsure whether you submitted
an assignment

Being concerned whether you
submitted the correct filefs)

I had none of these difficulties,

Other, please specify
Wiew Responses

<

] In lab, would you prefer to discuss questions with your classmates in person or in an electronic forum?

In Person

Electronically

<

] If you could choose to add only one of the following features, which would it be?

Indicatar for progress through a
day's material

Search through material from all
labs




Need a good way to relate variables to each other

Need a good way to visualize multiple ordinal
variables



Shortcomings

Red River Discharge Rate - Fargo Station
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Shortcomings
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Annoy vs. accumulate.




Shortcomings
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Annoy vs. accumulate.




Shortcomings
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The trend of sum of accumulate with annoy.




Initial Concept

B paedalus Project: Phase 17
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Mot Interested At All Slightly Interested Somewhat Interested Wery Interested Extremely Interested
How interested are you in the precise numhbers and percentages underlying the game?

X-axis: |percents




o Multi-dimensional matrix

» Allow continuous rotation from viewpoint to
viewpoint




ScatterDice

N. Elmqvist, P. Dragicevic, J.-D. Fekete. Rolling the Dice: Multidimensional
Visual Exploration using Scatterplot Matrix Navigation. In IEEE Transactions
on Visualization and Computer Graphics (Proc. InfoVis 2008), to appear,
2008. (Best paper award)



Geometrically transformed displays

W. S. Cleveland. Visualizing Data. Hobart Press, 1993.

Iconic displays
H. Chernoff. Using faces to represent points in k—dimensional space

graphically. Journal of the American Statistical Association, 68:361—368,
1973.

Dense pixel displays
D. A. Keim and H.-P. Kriegel. VisDB: Database exploration using multidimensional
visualization. IEEE Computer Graphics and Applications,

14(5):40—49, Sept. 1994.

Dimensional stacked displays

J. LeBlanc, M. O. Ward, and N. Wittels. Exploring N-dimensional
databases. In Proceedings of the IEEE Conference on Visualization, pages

230-237, 1990.



Previous Work
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Current Concept

Daedalus Project: Phase 17
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Mot Interested At All Slightly Interested Somewhat Interested Wery Interested Extremely Interested
Howy interested are you in the precise numbers and percentages underlying the game®

X-axis: |percents




Much more difficult to interpret how the individual
data points aggregate to the whole

Allow many dimensions of data to be visualized
using position

Also considering how to specifically enhance a
scatterplot to convey the data



» Fitting many variables into small space
Design through prototyping
» Determining data encoding (colors? texture?)

Reference previous research, experimentation

» Maintaining part-to-whole relationships
With each design, record what information is conveyed or lost
 Building prototype

Use existing knowledge and work in Prefuse and Flare



10/31 - 5 other solution concepts
11/5 - Determine how, if at all to include interval data
11/5 - Create storyboards

11/10 - Determine color or other encoding

Create legend

11/20 - Build automatic optimal layout
11/25 - Design and build interaction
12/1 - Build Attribute-explorer style filters

12/10 - Create final presentation and paper



