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Why interaction?

When is (static) representation not enough?

Scale

- Too many data points
- Too many dimensions

Learning

Exploration

Storytelling

borrowed from Micheal Porath




Textbook’s taxonomy

Operators
navigation, selection, filtering, reconfiguring, encoding, connecting,
abstracting/elaborating, distorting

Space of interaction

screen space, data value space, data structure space, attribute space, object
space, visualization structure space

Parameters of the interaction operators
focus, extents, transformation, blender




Stephen Few’s Principles

comparing

sorting

filtering

highlighting
aggregating

zooming and panning
details

annotating
re-encoding

selecting




Yi et al.’s Interactive Vis Techniques

Select

mark something as interesting
Explore

show me something different
Reconfigure

show me a different arrangements
Encode

change the visual representations
Abstract/Elaborate

show me more or |less detail
Filter

conditionally show me something
Connect

show me related items

Yi, et al ‘2007



Select

mark something as interesting

This takes the reference to all circles and sets the cx attribute for each one. (Remember
that, in SVG lingo, cx is the x position value of the center of the circle.) Our data has

already been bound to the circle elements, so for each circle, the value d matches the
corresponding value in our original dataset (5, 10, 15, 20, or 25).

Another value, 1, is also automatically populated for us. (Thanks, D3!) Just as with d,

the name 1 here is arbitrary and could be set to whatever you like, such as counter or
elementID. I prefer to use i because it is concise, it alludes to the convention of using
1in for loops, and it is very common, as you'll see it in all the online examples.

So, 1 is a numeric index value of the current element. Counting starts at zero, so for our

“first” circle 1 == 0, the second circle’s 1 == 1, and so on. We're using 1 to push each
subsequent circle over to the right, because each subsequent loop through, the value of

1 increases by one:




Select

mark something as interesting




Select

mark something as interesting

46,000 -

VERMONT
Income: 28846, perCollege: 34.2




Obama has 431 ways to win Romney has 76 ways to win

Ohio Q

North Carolina

Virginia

Wisconsin

New Hampshire

http://www.nytimes.com/interactive/2012/11/02/us/politics/paths-to-the-white-house.html|? r=0
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CS 465 - Information Visualization

Explore

show me something different

CS 465 - Information Visualization

Spring 2014
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Schedule
This is a living schedule and subject to change
Date Topic Reading

Introduction to information

02/11 visualization

WGK Ch 1

02/13 Introductionto R
02/18 Data WGKCh2
02/20 Perception WGK 3.1-3.3

WGK 3.3-35 +
41-43

WGK 3.3-35 +

02/25 Visual variables

Visual variables Il

Effective visualization
Intro to D3
D3l

Interaction

D3 Interaction
Multivariate data
Spring break
Spring break
Hierarchical data

Text

Maps

DLEAOIRS dlIG QIS

41-43
WGK 12
M2-3,5-8
M7-8

WGK 10-11
M9-10

HW3 due 2014-
03-11

HW4 due 2014-
03-18




Explore

show me something different




Explore

show me something different
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Explore

show me something different

information

http://www.visualtheaurus.com
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Explore

show me something different

accounting data
e}

® data

information

accumulation é

collection
assembl@fgregation

http://www.visualtheaurus.com
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Reconfigure

show me different arrangements

income
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Reconfigure

show me different arrangements

income
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Reconfigure

show me different arrangements

income
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Reconfigure

show me different arrangements

é N.001 0.100
brainwt brainwt




Reconfigure

show me different arrangements
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Reconfigure

show me different arrangements

Fruit Sales 1992-1997 Fruit Sales 1992-1997

. dates - dates

clementines clementines

bananas bahanas

B apples
.S‘Pl"e8 1992 1993 1994 1995 1996 1997 . &

1992 1993 1994 1995 1996 1997

Fruit Sales 1992-1997 Fruit Sales 1992-1997

. dites . dates

clementines

clementines

bananas bananas

[ apples DELE

1992 1993 1994 1995 1996 1997
1992 1993 1994 1995 1996 1997

http://www.meandeviation.com/dancing-histograms/
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Reconfigure

show me different arrangements

HULLYWUGD Data Explorer

Chart Controls

Set X-Axis
Genre: Budget ($m): e

ith RT Rath Audience Rating Opening Dudget N
Critical Rating: Gross ($m): nce Ratin pen ge m
Year: Profit: Set Y-Axis
m Audience Rating Profit Profit/Loss Opening
Bubble Size

RT Rating Profit/Loss None

Bubble Colour

Budget: $0 - $350
Search for a film:

Choose Genres

o Select A R Select None
o Action v Fantasy
v Adventure 7 Horror
~ Animation vl Musical
+ Biography v Romance
v Comedy v Thriller
 Crime
¥ Documentary
 Drama

Choose Years
o Select A R Sclect None

- ™ 2007

. S b v 2008

0% 10% 20% 30% 40% 50% ~ 2010
Rotten Tomatoes Rating ¥ 2011

James Fisher | 2012 | Sfisherific | Thanks to Information is Beautdul for the data! Best viewed in Chrome or Safari.

http://indexity.net/vis/hw/
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Encode

change the visual representations




Abstract/Elaborate

show me more or less detail
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Grand Perspective




Abstract/Elaborate

show me more or less detail
46,000 =

44,000 -

"details on demand”

VERMONT
Income: 28846, perCollege: 34.2




Filter

conditionally show me something

Baby Name > |Ch @ Both (O Boys () Girls SIVEH000{S00{100 | 25 | 1 |
CIEERI00015001100 | 25 | 1

Current rank:

Names starting with 'CH' per million babies

1880s 1890s 1900s 1910s 1920s 1930s 1940s 1950s 1960s 1970s 1980s 1990s 2000s 2012




Filter

conditionally show me something

type the digits of a zip code

http://benfry.com/zipdecode/
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Query language

SELECT address FROM realestateDB WHERE sgFoot >= 1500
AND bedrooms >= 3 AND garage == TRUE AND price <=
$300000

movies?0 <- subset(movies, year>=1990 & year <2000)




The yellow dots above are homes in the DC area for sale.
You may get more information on a home by selecting it.

You may drag the A’ and B’ distance markers to your
office or any other location you want to live near.

Select distances, bedrooms, and cost ranges by
dragging the corresponding slider boxes on the right.

Select specific home types and services by pressing
the labeled buttons on the right.

Dynamic
HomeFinder

Reset Quit

Save Print

Dist to A:

Dist to B:

Bedroons.:

N
Look at:

Hse TH Cnd

Features:
Grg Fpl

CAC New




Dynamic queries

HULLYWUGD Data Explorer

Genre:

Critical Rating:

$2,600
$2,400
$2,200
$2,000
$1,800
$1,600
$1,400
$1,200
$1,000
$800
$600
$400
$200

$0

Year:

Budget ($m):
Gross ($m):
Profit:

Rotten Tomatoes Rating

Chart Controls
Set X-Axis

LAt Audence Rating Opening Dudget

Set Y-Axis

Film

m Audience Rating Profit Profit/Loss Opening

Bubble Size

RT Rating Profit/Loss None

Bubble Colour

Budget: $0 - $350
Search for a film:

Choose Genres

o Select A R Select None

o Action v Fantasy
v Adventure 7 Horror
~ Animation vl Musical
+ Biography v Romance
v Comedy v Thriller
 Crime

¥ Documentary

 Drama

Choose Years

o Select A R Sclect None

o 2007
2008
2009
o 2010
o 2011

James Fisher | 2012 | Sfisherific | Thanks to Information is Beautdul for the data! Best viewed in Chrome or Safari.

http://indexity.net/vis/hw/
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Dynamic q

383 of 383 flight deals

Explore

From

© Burlington, VT (BTV)

Departing
Any month

Budget

Where

United States
Europe

Caribbean
Mexico/C. America
South America
Asa
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Canada
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http://www.kayak.com/explore/
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Brushed histograms

Time of Day Arrival Delay (min.) Distance (mi.)

| N NN R B NN B R 1 1T T 1T 711 T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 22 24 -60 -40 -20 0 20 40 60 B0 100120 140 0 200 400 1000 1200 1400 1600 1800 2,00C

Date

T T T T T T T
Jan 07 Jan 14 Jan 21 Jan 28 Feb 18 Feb 25 Mar 11 Mar 18 Mar 25

http://square.github.io/crossfilter/
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Connect

show me related items

brush and link

4
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http://bl.ocks.org/mbostock/4063663
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Connect

® Geographic Locations B Thematic Similarities

[ & Geographic Locations]

[ senuejwis Snewayy |

OPROoo00

aL

0o

ocus: World| North America| South America| Europe| Africa| Asia| Oceania|

Graphical view
B e e 8 SN e ) U IONS T3 S SRR S A et i et z __ Earnings
Gross;{Net p Prices Prices Gross Net w Worki Vacati Time Time Time :[Tlme ;cny b Inflatic Inflatis Inflatic Inflatic Inflatic Inflatic FESTEE " TEEERENTEUEC FEZESCOREESSEEE
T = o e B e B e B e I I e e e 00 e R T oA

il 1

- g MR RET=RT
| 2 Graphical view | Table view
Reset Paint Selected Color By

‘golors}»gillers;._Alj L [ |!]|—l ;Please choose... : i , macro

1 city selected (1%), 73 cities active (100%)

InfoScope




Connect

show me related items
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Homicide Victims in Los Angeles County, 2007 (Source: LA Times)
cause
B Blunt Force
' Gunshot
Il Other
B Stabbing

race
(O Asian
[[] Black
|j+ Hispanic
> Other
O White

Latitude

33.7
-118.7 -118.6 -118.5 -118.4 -118.3 -118.2 -118.1 -118.0 -117.9 -117.8

Longitude

Gecgraphic = |Death Counts = Date vs. Age  Time Series ((1.565 <= \age\ AND sage\ <= 18.783)
AND “cause = 'Gunshot' AND "race =

http://hci.stanford.edu/courses/cs448b/demos/gensel/homicides/
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http://stats.oecd.org/OECDregionalstatistics/
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