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Information dashboard

e We want graphically present some information

on a single screen.

y

Dashboard: revenue of company X

charts
tables
statistics
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Dashboard definion

A dashboard is a visual display of the most
important information needed to achieve
one or more objectives; consolidated and
arranged on a single screen so the information
can be monitored at a glance.

[Stephen Few]
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Let’s ask Google...

GO SlC dashboard

e Are those results really dashboards?
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Project Dashboard - Project Manage...
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Core of the problem

e /s the dashboard usable?

Dashboard: revenue of company X
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e simplicity, comprehensibility, few errors, easy to learn, ...

usability models - [Jakob Nielsen: Usability Engineering]

e subjective - depends on users
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Usability Evaluation

1. see
how user will react

+ easy to perform
- time

- expenses

- ethical code

- right sample

/ 2. predict
how user would react

+ no users needed
+ automation
+ cheap, quick

- difficult to perform

~
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Our approach

1. Consider dashboard in different perspectives.

/1. mattrix of pixels \ pixels
2. set of graphical elements
graphical | S
a. model of dashboard elements “g
o
7))
b. template of dashboard appearance T
\ c. realization of dashboard / data Yy

2. Do analyses of these perspectives.
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1. Dashboard as matrix of pixels

Matrix of pixels Histogram

i t amount

of pixels

o
re
L

e frequency of color occurence (histograms)

e amount of used colors

e amount of black pixels (thresholding)

e doesn't reflect the principles of human perception
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2. Dashboard as a set of graphical elements

e consisted of 3 levels
graphical elements
1. model of dashboard

e

+ appearance

2. dashboard template 3. dashboard realization
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A. Model of dashboard

L, O

set of graphical elements { e } where e is quadruple:

- shape definition (geometrical shapes based on)

- behavior definition

- set of attributes <«

- set of data variables <
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A. Model of dashboard

L, O

e’ = line chart:

- shape definition (...)
- behavior definition &
- set of attributes  { position, : int, foreground : Color, ... }

- set of data variables { values : [int:int], labely String, ... }

/

our types (sets of valid values)

11/18



B. Dashboard template

O
-

e set of doubles { (e, A) }, where:
- e is element from model of dasboard (/line chart)
- A is set of attribute assigns (doubles) - e. g.:
position, =5,
foreground = GREEN
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B. Dashboard template

.

e values of attributes are analyzed - e. g.:

- style of graphical elements (layout, used colors, ...)

- amount of used graphical elements

- amount of used colors
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C. Realization of dashboard

-

e set of triples { (e, A, X) }, where:
- e, A (dashboard template definition...)

- X is set of data variables assigns (doubles) - e. g.:

values = [1:1, 2:2, 3:4, 4:16],

label, = , x-axis”
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C. Realization of dashboard

e values of attributes are analyzed - e. g.:
- missing values (axis names)
- data-ink ratio, lie factor [defined by Tufte]

- amount of visualized data
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Contributions
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Future research

1. Consider dashboard in different perspectives.

2. Do analyses of these perspectives.

\_

/- dashboard requirements \

- visual perception principles

- dashboard design principles

- design constraints

We need to
formally define
dashboard

design constrains.
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Thank you!



Our approach

¢ analyses of:

graphical

data

Dashboard: revenue of company X

elements
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System acceptability

System acceptability

Practical

Social
acceptability Utility
Usefulness
sabili . Easy to IEEFH
Cost @ Efficient to use
Compa- Easy to remember
Hoiy Few errors
Eﬁ{?' Subjectively
pleasing
Etc.

Jakob Nielsen: Usability Engineering.



Usability lifecycle

1. Know the user
a. Individual user characteristics
b. The user’'s current and desired tasks
c. Functional analysis
d. The evolution of the user and the job
Competitive analysis
Setting usability goals
a. Financial impact analysis
Parallel design
Participatory design
Coordinated design of the total interface
Apply guidelines and heuristic analysis
Prototyping
Empirical testing
Iterative design
a. Capture design rationale
. Collect feedback from field use
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Jakob Nielsen: Usability Engineering.



Visual perception

e interpretation of data is done by brain

depends on knowledge/experience of user:

[Marr]



Visual perception

THE CRHT

[Johnson]

4 Gestalt principle of continuity
\_/
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