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The problem

Past: production of graphics/maps is a business of

— It is necessary to incorporate required
expertise into graphics software

]
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History of Intelligent Visualization Design

*1967 J.Bertin — Theory of Visual variables

All consider paper-like, static graphics for
communication purposes

We are focused of dynamic, interactive graphics for
visual data exploration
*1995 V.Jung — Application to map

design, taking into account primitive tasks
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Descartes -> CommonGIS (Problem Definition)

Support exploratory data analysis and

Gdansk Poland, 21.07.2002 ™" gz




Intelligent Visualization Design (1)

Visual variables

B
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Intelligent Visualization Design (2)

Data semantics !!!

Wrong design Intelligent design
(traditional GIS) (Descartes)
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Intelligent Visualization Design (3)

.
aial Bl Interactivity !!!
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A Choropleth Map (2)
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A Choropleth Map (3)

& CommonGIS
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A Choropleth Map (4)
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A Choropleth Map (5)
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A Choropleth Map (6)
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A Choropleth Map (7)
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A Choropleth Map (8)
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Interactive Choropleth Map (Conclusion)

Our starting point: read values  find values  compare values  detect trend
Bar charts certainly good good good bad

Pie charts average certainly bad  good bad
IChoropleth maps | Intensity \bad slightly good certainlybad  good
Choropleth maps / hatching average slightly good  terrible average

» we could make spatial trends and patterns better visible
» we could investigate patterns more in detail

]
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Parallel Coordinates Plot: adaptation for problem solving

Possible usage (see
Smart Graphics 2001):

E
™ Price discount for kit

Relative Alttude (ma

Nunber of lits

Masirmum elevation

=~

Integrated Criterion

compare objects
* Classify objects by
similarity
* Evaluate objects by multiple criteria
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Pie charts ?

Gdansk Poland, 21.07.2002

An Example of Tool Design: Data Analysis

* Given: time-series demographic data

with the objects

Gdansk Poland, 21.07.2002




An Example of Tool Design: Task Analysis

What questions about the data (analytical tasks) can potentially arise?

¢ How does the trend in a: over
interval [¢1,£2] differ from that in
az?

Gdansk Poland, 21.07.2002

An Example of Tool Design: Technique
Selection

* See the spatial pattern at a moment:

B

id ite01
name "CASERTA"
Unemployment rate 31.5
date 1996

Gdansk Poland, 21.07.2002
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An Example of Tool Design: Technique
Selection (contd.)

O SCC Chal'l CS at - Attribute to analyse: Unemployment r

|7 Enahble visual comparisan
Campare With:
® Previous time moment
¢ Fixed time moment

1983
¢ Object

]nots_e\ected

 value |1

Visualize difference
(" Absolute (@ Relative

Use data range
 global @ ™ firme plot

I_ Draw horders Show names

]
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An Example of Tool Design: Technique
Selection (contd.)

* See local trends

Attribute to analyse:Unemployment 1z

[ Enahie visual comparison!
Cormpare With:

@ Previous time moment

© Fized time moment

1983 1996*
C Object 3 y
angregate
[not selected | el 0 q
A Interval aggregation options:
Covae |1 | TS m
Visualize differente:
C Absolute @ Relative
Use data range
C glohal @ curent  time plot
I Drawbarders [~ Show names

e and SO On 1983 1984 1985  tags {987 1988 1930 1890 G971 1967
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Task Analysis Problem

What questions about the data (analytical tasks) can potentially arise?

“Local” tasks: “Global” tasks:

Have all potential tasks been enumerated?

We need a task typology!!!

What is the trend of value g o2
change in a over interval [#,£2]? *  How do the “local” trends vary
* How does the trend in a: over over the territory?
interval [#1,£2] differ from that in
a?
|
23 Gdansk Poland, 21.07.2002 ™™™ gt
Known Typologies

“There are as many types of questions as components in the information”
J.Bertin

But...
*Where are such tasks as “compare” and “relate”?

* Is there a principal difference between the
intermediate and overall levels?

* Is the concept of reading levels applicable to
every data component (e.g. attributes)?

Good: task types expressed in terms of data
components (not too abstract) -
24 Gdansk Poland, 21.07.2002 ™™™ gt oo
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What a Tool Designer Eventually Needs

Data

Instruments

visual variables
+
interaction techniques
animation

computations (e.g.
change map)

and anticipated users’ tasks

(like Bertin’s theory for visual variables) -
25 Gdansk Poland, 21.07.2002 ™™™ G wpee

Usability tests of CommonGIS

Gdansk Poland, 21.07.2002

13



The Usability Problem

. CommonGIS [_[O]x]
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What Is an Intuitive UI?

akes Wibe, o hbShings iR s wkkitivg™?
user is expected to know the function of the thing or
at least to guess it (by analogy with similar things)

= When the function is new, the user has to be taught

]
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The Second CommonGIS Usability Study

* Prior to the tests the subjects were given a live

~

the tools rather than on their unusualness
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An Example of a Test Task
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Results of the Studies

Interactive tool Total number of Relative number of errors
questions (% to the total number of

* The 2nd round took place 1 month after the 1st round. The same people
participated in the 1st and the 2nd rounds. The purpose was to test if the
users are able to preserve their skills in operating the tools.

31 Gdansk Poland, 21.07.2002 ’"'":mw

Results of the Studies (Conclusion)

v’ Objective result: the subject were rather

16



How to Teach the Users?

Options:

Gdansk Poland, 21.07.2002 ™"z

How to Teach the Users?

Options: Problems:

= It would be good to teach the users by assisting them
when they do their own analyses and decision making

Gdansk Poland, 21.07.2002 ™" .
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Intelligent User Guidance

Functions of the guide:

Gdansk Poland, 21.07.2002 "‘“""“'“rs:e

What Is Needed for User Guidance?

Data

Autonome Intelligente
Systeme

18



How to Determine the User‘s Task?

v This feature can be utilised.

Gdansk Poland, 21.07.2002 "™ 55t cu.

General Scenarios

© Overview the territory [F=r Explore the opportunities
[P=r Explore spatial characteristics of demographic phenomena © Survey the territary
QO Consider spatial variation of individual attributes © Survey spatial distribution of options
[F=7 Consider jointly several attributes © Studyvatiation of atttibute characteristics of the options
& Compare data for different time moments € Reveal relationships hetween atiributes ofthe options
© Consider data for different groups of population © Select suitable options
O Compare shatial distributions of values of attributes
o Bx

o e Sc€ a demo of the CommonGIS task supporting guide

19



Conclusion

* Interactivity changes properties of maps

improved, and tested

Gdansk Poland, 21.07.2002 ™" ’“e

Software

* Implementation: Java 1.1 compatible

http://www.CommonGIS.de
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