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Assignment 3: Visualization Software

Create a small interactive visualization application — you
choose data domain and visualization technique.

Describe data and : -
storyboard interface s R

Implement interface and
produce final writeup

Submit the application and a
final writeup on the wiki

Can work alone or in pairs
Final write up due before class on Oct 15, 2014

Last Time: Interaction
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Sorting by rows and columns

When might this be useful?
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Bertin Matrices

Research question
l
Table
!

1. Encode table cells visually
2. Group similar rows and columns to
reveal patterns

Group similar rows and columns

Choose a row with a particular visual aspect.
Move to extremity of matrix.

Move similar rows close, opposite rows to
bottom. (Creates two opposing groups and a
middle group)

Repeat for columns

Iterate




Visual encodings

Text

Grayscale

QUANTITY Circle
OF INK
ENCODINGS bar |

Bar chart

POSITIONAL
ENCODING

MEAN-BASED

Average
ENCODINGS bar mag"

Line
Black and white
bar chart

Quantity of ink is proportional to the normalized data value

Reordering methods

Manual
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Dynamic Queries

NameVoyager
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Direct manipulation

Visual representation of objects and actions
Rapid, incremental and reversible actions
Selection by pointing (not typing)

Immediate and continuous display of results

How quick does in need to be?
0.1s: Instantaneous
1.0s: Flow of thought uninterrupted
10s: Keeping user’s attention on dialogue
[Miller 1968]




Generalized Selection

Visual Queries

Model selections as declarative queries

(-118.371<1lon AND lon<-118.164)AND (33.915<1at AND lat <34.089)
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Visual Queries
Model selections as declarative queries

Applicable to dynamic, time-varying data
Retarget selection across visual encodings

Perform operations on query structure

“Select items like this one.”

14



Generalized Selection

Point to an example and define an abstraction
based on one or more properties [Clark, Brennan]

“Blue like this”

“The same shape as that”

Abstraction may occur over multiple levels

This is no’[gS a sentence.

15



Generalized Selection

Provide generalization mechanisms that
enable users to expand a selection query
along chosen dimensions of interest

Expand selections via query relaxation

Interactor

|

Query
Builder

16



Query Builder

Click: Select Items
(id = ‘China’)

Drag: Select Range

(2000 < gni AND gni < 10000) AND (.1 <
internet AND internet«< .2)

M Oceania Legend: Select
M South Asia Attributes

The Ameticas (region = ‘The Americas’)
|

]—Interactor

Query |
Visualizer Query

] Builder
|

(id = ‘China’)
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(region = ‘Asia’)
Llnteractor A

Query | :
Visualizer Query region IN SELECT region FROM

. data WHERE (id = ‘China’
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(id = ‘China’) ﬂ Query
Relaxer

Query Relaxation

Generalize an input query to create an
expanded selection, according to:

A semantic structure describing the data

A traversal policy for that structure

19
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Relaxation using Hierarchies

Relax using abstraction hierarchies of the data
Traverse in direction of increasing generality

Examples
A Priori: Calendar, Categories, Geography

Data-Driven: Nearest-Neighbor, Clustering

20



Relaxation of Networks

NEIGHBOR-OF (id=x)

kO

CONNECTED-TO(id=x)

Relaxation using Attributes

If no explicit semantic structure is available,
treat data itself as a “flat” hierarchy

Select all items with matching values along
the attributes chosen for relaxation

21



Lesson

Consider how the structure and/or semantics of
the data might be leveraged to aid analysis

Extension: look beyond data features to
incorporate perceptual features of the display

valleys,
& slopes

Esposito scores
78 goals g

e NHL
rise to 50 Bl Goals
goal season Per Year
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Other Input Modalities

Multi-touch

Tables, wall displays, tablets, whiteboards

Does is facilitate visual analysis?
What affordances are gained/lost?

23



Kinetica

@ Kinetica
RESEARCH

[Rzeszortarski and Kittur 2014]

Framework

Forces
Magnets
Forces  points are pulled to
a finger
Force plots
Layouts  Points are pulled to
their place in a chart
. Group by vector
Mutations  Group points that
are moving similarly
. Jelly walls
Barriers  points need an extra
push to pass a wall
Query magnet
Attract points that
meet specific criteria

Queries & Query fields

Visualize the pull of
Overlays | " jigerent forces

Filters

Layouts

Fixed charts
Points snap to their
place on a chart Mutations
Group by layout Groups
Group points by Put points into
their place in a chart,  abstract groups
Layout walls  Collision to data
As points pass, put | Points that hit a wall
them into a layout | are assigned values
Detail view Group by filter
See point details in | Group points based
a layout popup on specific criteria
Area details Group zoom
See details for points ~ Zoom in and
that meet criteria | manipulate points

Forces - Act on points to move, attract, or accelerate
Layouts - Place points into meaningful locations
Mutations - Mutate, combine, or change points
Barriers - Prevent points from occupying a region
Filters - Selectively include or exclude based on criteria

Queries - Change the display appearance of points

Barriers
Walls
Block points from a .
region of space Filters
Sieves ) ;how/h:de Queries &
Walls only permit | Display points by
certain points criteria Overlays
Selective overlay Overlays
Highlight certai Highlight/select | Color/scale points
points in aregion | points by criteria | by data dimensions




Manufacturer
Ralston Purina (7) @
Kelloggs (23) @
Nabisco (5) @
) @

) @

) O

General MI”S (22
Quaker Oats (7

Filtering point

Carbohydrates < 12.8
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Filtering points

Most visualizations are interactive
Even passive media elicit interactions

Good visualizations are task dependant
Choose the right space
Pick the right interaction technique

Human factors are important
Leverage human strengths
Assist to get past human limitations
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