Interaction

CS 7450 - Information Visualization
September 21, 2015
John Stasko

Interaction?

— el
What do you mean by “interaction™?
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Background \
—
Interaction (HCI)

= “The communication between user and the
system” [Dix et al., 1998]

= “Direct manipulation and instantaneous
cha nge” [Becker et al., 1987]

“HCI research is far from having solid (and

falsifiable) theories of interaction”
[Beaudouin-Lafon, 2004]

Clarifying...
———
Interaction -
Today's

Being interactive, not static

[‘W

Interaction

Communication, analytic discourse

fogus
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Main Components

“The effectiveness of information visualization hinges
on two things: its ability to clearly and accurately
represent information and our ability to interact with
it to figure out what the information means.”

S. Few
Now You See It, p. 55
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iLittle Brother”

Two main

components

in an infovis
Representation
Interaction

Representation gets all the attention

Interaction is where the action is
(no pun intended)
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Research Focus .
Very challenging to come up with
innovative, new visual representations

But can do interesting work with how user
interacts with the view or views

It's what distinguishes infovis from static
visual representations on paper

Analysis is a process, often iterative with
branches and side bars
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Fundamentally .
For larger data, there is simply too much
to show in a coherent manner

Interaction helps us address that
challenge

Fall 2015 CS 7450 8



Interaction ﬁ
— .
How do you define “interactive”?
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Response Time

s\,ﬁ—
.1 sec

animation, visual continuity, sliders
1 sec

system response, conversation break

10 sec
cognitive response
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Example

%@&_
J_J:).'l
- 3 :
Even simple -
interaction
can be quite
powerful

Happily Tane is using an interactive stacked
histogram.

Tryit

Click on the coloured banana entry m the key. or one
of the ia parts of muy of the histogran bars

2] pplet Hstagpiot started

Stacked histogram

http://www.hiraeth.com/alan/topics/vis/hist.html
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Interaction Types
Dix and Ellis (AVI 98) propose
Highlighting and focus

Accessing extra info — drill down and
hyperlinks

Overview and context — zooming and fisheyes
Same representation, changing parameters
Linking representations — temporal fusion
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Interaction Types

——
Keim'’s taxonomy (TVCG '02) includes
Projection
Filtering
Zooming
Distortion

Linking and brushing
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Another Taxonomy

— el
Operator
navigation, selection, manipulation, distortion,
filtering

Space of interaction
screen, data value, data structure, attribute,
object, visualization structure

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

Ward, Grinstein, & Keim
2010, chapter 10
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Few’s Principles .
Especially useful ways of interacting with
data

Comparing

Sorting

Adding variables
Filtering

Highlighting
Aggregating
Re-expressing
Re-visualizing
Zooming and panning
Re-scaling

Accessing details on demand

An nOtatan Now You See It
Bookmarking Chapter 4
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Challenging .
Interaction seems to be a difficult thing to
pin down and characterize

Let’s go back to the user trying to solve
problems...

User-centered versus system-centered
characterizations

Fall 2015 CS 7450 16



Another take

Toward a Deeper Understanding of the Role of
Interaction in Information Visualization

Ji Soo Yi. Youn ah Kang, John T. Stasko, Member, IEEE, and Julie A. Jacko

Abstract—Even though interaction is an important part of information visuakization (Infovis), it has gamered a refatively low leve!
of aftention from the Infovis community A few frameworks and taxonomies of Infovis interaction techniques exist, but they
typically focus on low-level operations and do not acdress the variely of benefits interaction provides. Afler conducting an
extensive review of Infovis systems and their inlefactive capabilies, we propose seven general categories of interaction
techniques widely used in infovis: 1) Select, 2) Explore, 3) Reconfigure, 4) Encode, 5) AbstractElaborate. 6) Fiter, and 7)
Connect These categories are organized around 3 user's intent while Inferactng with a system rather than the low-jevel
interaction techniques provided by a system. The categonies can act as a framework 10 help discuss and evaluate interacton
techniques and hopetully lay an intial foundation toward a deeper understanding and a science of interaction

Index Terms—information visualization, interaction, interaction techniques, taxonomy, visual analytics

1 INTRODUCTION

Information visualization (Infovis) systems, at their core, appear to
have fwo main components representation and interaction. The
representation component, whose roots hie in the field of computer
graphics. concerns the mappng from data o representation and how
that representation is rendered on the display. The interaction
component imvolves the dialog between the user and the system as
the user explores the data set 1o uncover msights. The interaction

< roots lic in the area of human-computer interaction

and jotting down notes on the poster). Spence even suggests the
notion of “passive mnteraction” through which the user's mental
model on the data set is changed or enhanced [38] Finally, through
interaction. some limits of a representation can be overcome. and the
cogaition of 3 user can be further amplified (e.g.. [15. 29])

The importance of interaction and the need for its further study
seem undisputed. For example. the recent book
Path: The Research and Development Agenda f

c
(HCI). Although discussed as two scparatc components, calls for further research on interaction
representation and ineraction clearly are not murally exclusive. For
instance, interaction with a system may activate a change in

o Nonetheless. the two seem to compose
the two fundamental aspects of Infovis systems. and it seems
reasonable to consder what each contributes fo an end-user’s

Recommendation 33: Create 3 mew science of
interaction o support visual amalytics. The grand
challenge of mieraction 15 to develop a taxonomay to desciibe
the decion snace of mterachion techniones that sonnorts the

IEEE TVCG 13(6), 07
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Study Methodology
e S
Survey

59 papers
Papers introducing new interaction systems
Well-known papers in subareas of Infovis
51 systems

Commercial Infovis Systems (SeelT, Spotfire,
TableLens, InfoZoom, etc.)

Collected 311 individual interaction
techniques

Affinity Diagram Method

Fall 2015 CS 7450 18



Focus Emerged .
I )

User intent

“What a user wants to achieve through
a specific interaction technique”

Fall 2015 CS 7450 19

Main Idea

— el
Don't focus so much on particular
interactive operations and how they work

Interaction is ultimately being done by a
person for a purpose
Seeking more information, solving a problem

Fundamental aspect of exploratory, analytic
discourse

Fall 2015 CS 7450 20



Results .
- .3

7 categories
Select

Explore
Reconfigure
Encode
Abstract/Elaborate
Filter

Connect
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1. Select By
%
“Mark something as interesting”

Mark items of interest to keep track
Seems to often work as a preceding
action to subsequent operations.

e.g.,
Selecting a placemark in Google Map
The Focus feature in TableLens

Fall 2015 CS 7450 22



Pop-up tooltips

Hovering mouse
cursor brings up
details of item

@) Fle Edt View Database Weh Took Options indow Help

B e B RN ME|ER

e
@
o
@
e

Froot Loops ey Froot Logps (Col Cereal Rown 30, Coli 17|
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Mouse Selection
.

Clicking on an

tem selects it "I =
and attributes f ) e
of the data s

point are shown

Selected item ——

Attributes

Fall 2015 CS 7450 24
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Generalized Selection .
When you click on an item in a
visualization, can we generalize the
selection off the precise item?

Maybe you want to select items matching
some attribute(s) of that item

Fall 2015 CS 7450 25

Query Relaxation

+ +
- 4
X .

Aug 1 Sep |Aug? Sep| |Augi Sep| |Aug1 Sep

As you dwell on your mouse pick, the selection
criteria broaden and you can choose sets of items

Video Heer, Agrawala, Willett
CHI'08
Fall 2015 CS 7450 26
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2. Explore
)

“Show me something different”

Enable users to examine a different subset of

data
Overcome the limitation of display size

€.g.,
Panning in Google Earth
Direct Walking in Visual Thesaurus
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Direct Walk \

Linkages between

ormafionvisg8

cases i ‘-rmm’ifm,.‘fmlilzulion o
Exploring one may e

lead to another s,

Example:

Following hyperlinks
on web pages

Detail

Fall 2015 CS 7450 28



http://www.visualthesaurus.com

Example .
-

fundamental interaction

. [-]
Visual Thesaurus

interact

interaction =

Fall 2015 CS 7450 29

3. Reconfigure

— il

“Show me a different arrangement”

Provide different perspectives by changing the
spatial arrangement of representation

€.g.,
Sorting and rearranging columns in TableLens
Changing the attributes in a scatter plot

The baseline adjustment feature in Stacked
Histogram

The “Spread Dust” feature in Dust & Magnet

Fall 2015 CS 7450 30
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Rearrange View

Keep same fundamental representation
and what data is being shown, but
rearrange elements

Alter positioning

Sort

Fall 2015 CS 7450 31

Example

B North
B West
O East

Stacked Histogram

Fall 2015 CS 7450 32



Rearrange

- S

In TableLens

120X
Inxight %=

you can move
columns
(attributes)
left and right

Sofim _Fiw__ Gweo. Sugis g Pom Ve Ve Gr

iories_Promin__Far
i

T T I:hl

Fall 2015

Sorting

ey, Tokl Wircls ol

i
i
:
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N~ )

Can sort data with respect to a particular
attribute in Table Lens

Ewu\'ﬂ-wwmmwﬂ

" Y Y T .- .(-

_I.-.E
i

i

Fall 2015

i )Pt 10
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4. Encode

—— )
“Show me a different representation”

Change visual appearances

€.g9.,
Changing color encoding
Changing size
Changing orientation
Changing font
Changing shape

Fall 2015 CS 7450 35

Changing Representation
— el
May interactively change entire data
representation

Looking for new perspective

Limited real estate may force change

Fall 2015 CS 7450 36

18



Selecting different representation from options at bottom

Fall 2015 CS 7450 37

5. Abstract/Elaborate
.

“Show me more or less detail”

Adjust the level of abstraction (overview and
details)

e.g.,
Unfolding sub-categories in an interactive pie chart
Drill-down in Treemap
Details-on-demand in Sunburst
The tool-tip operation in SeelT
Zooming (geometric zooming)

Fall 2015 CS 7450 38
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Details-on-Demand
%

Term used in infovis when providing viewer with
more information/details about data case or
cases
May just be more info about a case
May be moving from aggregation view to
individual view

May not be showing all the data due to scale problem

May be showing some abstraction of groups of
elements

Expand set of data to show more details, perhaps
individual cases

Fall 2015 CS 7450 39

Examples

Google Earth

Table Lens
Fall 2015 CS 7450 40
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Animated
SunBurst

Fall 2015 CS 7450 41

6. Filter

“Show me something conditionally”

Change the set of data items being presented based
on some specific conditions.

e.g.,
Dynamic query
Attribute Explorer
Keystoke based filtering in NameVoyager
QuerySketch

Fall 2015 CS 7450 42
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Filtering/Limiting
———
Fundamental interactive operation in
infovis is changing the set of data cases
being presented

Focusing

Narrowing/widening

Fall 2015 CS 7450 43
Exam ple NameVoyager

;L" NameVoyager

> "

e o 10105468
&
http://www.babynamewizard.com/namevoyager.html/

Fall 2015 CS 7450 44
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Filtering

Baby Name > j O Both ) Boys {3 Girls 2009 rank: bays TG oI ECARE
EliS000/5001100] 25 1 |

Names starting with '3' per million bables
140,000

=t

130,000

120,000

110,000

100,000

Jennifer
Jefirey Jessica 70,000

50,000
Jonathan

40,000

30,000

Joseph Joshua 20,000

1880s 1890s 1900s 1910s 1920s 1930s 1940s 1950s 1960s 1970s 1980s 1990s 2000s 2009
Click a name graph to view that name. Double click to read more about it.
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Filtering

Baby Name > jo
Press 'enter’ to see exact matches.

O Both O Boys O Girls 2009 rank: boys TG LI ECHIEN m

Elieg1000/500 100 25 | 1 |

Mames starting with 'J0" per million bables

Jonathan

Jordan

Joseph

Joshua

Josephine

1880s 1890s 1900s 1910s 1920s 1930s 1940s 1950s 1960s 1970s 1980s 1990s 2000s 2009
Click a name graph to view that name. Double click to read more about it.

Fall 2015 CS 7450 46
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Filtering

ELE LT N 000/500 100 | 25 | 1 | g

Baby Name > joh| { Bath ) Boys { Girls
EliBH0005001100] 25 ] 1 |
Names starting with 'JOH' per million bables
40,000
30,000
20,000
10,000

1880s 1890s 1900s 1910s 1920s 1930s 1940s 1950s 1960s 1970s 1980s 1990s 2000s 2009
Click a name graph to view that name. Double click to read more about it.
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Filtering
2009 rank: boys 0 IR EAIEW %_

Baby Name > john O Bath O Boys 3 Girls
Elieg1000/500 100 25 | 1 |

Press 'enter’ to see exact matches.
Names starting with 'JOHN' per million bables

30,000
20,000
10,000
1880s 1890s 1900s 1910s 1920s 1930s 1940s 1950s 1960s 1970s 1980s 1990s 2000s 2009
Click a name graph to view that name. Double click to read more about it.
Fall 2015 CS 7450 48
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%
e a— e ——
il B f
| ——
Fall 2015 CS 7450 InfoZoom 49
Example
%—
Faceted metadata
Attributes of datasets are grouped into
multiple orthogonal categories
Selecting a value from one filters on that
value and updates the items in other
categories
User explores data collection by series of
selections
Fall 2015 CS 7450 50
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FacetMap

Video

Smith et al
TVCG ‘06

Fall 2015 CS 7450 51

Dynamic Query
)

Probably best-known and one of most
useful infovis techniques

Let’s explore more details...

Fall 2015 CS 7450 52
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DB Queries .

Query language

Select house-address

From atl-realty-db

Where price >= 200,000 and
price <= 400,000 and
bathrooms >= 3 and
garage == 2 and
bedrooms >= 4

Fall 2015 CS 7450 53

DB Queries

Pros? Cons?
Powerful, flexible

Fall 2015 CS 7450 54



Typical Query Response -

124 hits found
1. 748 Oak St. - a beautiful ...
2. 623 Pine Ave. -

0 hits found

Fall 2015 CS 7450 55

Further Cons

S
Must learn language

Only shows exact matches

Don’t know magnitude of results

No helpful context is shown

Reformulating to a new query can be slow

Fall 2015 CS 7450 56
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Dynamic Query )
Specifying a query brings immediate
display of results

Responsive interaction (< .1 sec) with
data, concurrent presentation of solution

“Fly through the data”, promote
exploration, make it a much more "“live”
experience

Timesharing vs. batch

Fall 2015 CS 7450 57

Dynamic Query Constituents
Visual representation of world of action
including both the objects and actions
Rapid, incremental and reversible actions
Selection by pointing (not typing)

Immediate and continuous display of
results

Shneiderman
IEEF Software "94

Ahlberg & Shneiderman
CHI ‘94
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Imperfection .
"
Idea at heart of Dynamic Query
There often simply isn't one perfect response
to a query

Want to understand a set of tradeoffs and
choose some “best” compromise

You may learn more about your problem as
you explore

Fall 2015 CS 7450 59

DQ Examples )
HomeFinder - Univ. of Maryland

Dynamic
HomeFinder
Reset Quit
save | Print

Dist to A:

Dist to B:

Bed H
i .
Cost:
H =
Look at:
Hse TH cnd

Features:

s o
cec | hew

i
Ve
Ve

se
draa.
Se

t

e
he labeled buttens on the right
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http://www.padmapper.com

PadMapper
i

= o x
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Fall 2015 CS 7450 61

FilmFinder

]
Popularity
9 - - - -—
C. Ahlberg .- -
Mary! - i
arylan — i
7 - - = | |—
- ABCDFGHLMNPAS T WZ
| - = - Actor : ALL
- = || —
6 - = 5 C DFGHIKLM PRS TW2
- - = Actress : Pfeiffer, Michelle
- -— - ALL
B C DFGHKLM PRS TWE
® |*  Witches of Eastwick, The Dliecioriulllag @see
T GTl Miller, George Year: 1987 ALL
Country: USA Language: English ADICIDFGHIKL MIER SinkZ
4 | Actors: Actresses: 105 5 Le"Q:]h 231
Nicholson, Jack Cher 0 450
3 | Jenkins, Richard Sarandon, Susan Ratings 1 G 4PG
Joakum, Keith _IPG-13 W R
Struycker, Carel Carturight, Verol Films Shown: 210
2 — eI
1960 1965 1970 1975 1980 1985 1990 1995
I o Tal Year ofF i
N N G v | Acton | W] Sciei| Wester | IR
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What Did We See?

— 1
Interface
buttons
sliders (nominal --> ordinal)
alphasliders

Fall 2015 CS 7450 63

Query Controls

— A
Variable types
Binary nominal - Buttons
Nominal with low cardinality - Radio buttons
Ordinal, quantitative - sliders

Fall 2015 CS 7450 64
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Alphaslider

£

)

Goldfinger
- /
ABC DEFGHIJK L M N OP /QR S T UVW XYZ
Current
selection
Slider thumb
Slider area Index
Fall 2015 CS 7450 65
Rangeslider
P
0 / 100
Low selection
thumb High selection
Real data range thumb
Fall 2015 CS 7450 66
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Spotfire

(old version) .,

O Spotfire Pio - SAPphama - [Scatter Plot - Revenue vs. Netincome] MEE %
@ Fle Edt View Oplions Tooks Window Help 18] x|
(@] Flals] ©|PR] =| 0] m[a[s] 2|
Netincome
r Company (Al =
E]
780 BristokMyers Shuibh
¥ Drug Delivery
¥ Generic Diugs
550 Y P 1 Genonic Datshase
= - ¥ Leigs Biotech
ateqor
520 American Home Fiodets PV Leige Phemaceutiosls
Bl ily Plizer 1 SkinCars
1% SmalBiotech
30 Dsm Frihugh ¥ Tissus Enginasiing
ameanbat Reverue 891 8232
anner-Lamber
260 = IET]
Amgen Bster [ntamations)
] = Netlncome 877 12423 =
130 Pharmacia_Upiohn
Genentech | [0
uion PhaimaceLticals Torpany  Plier
0 - Categoy  Laige Phamaceuticals
Revenus %
Chipn Neincome: 558
Shares 13031
0 0 800 o400 g000 900 4200 PricePerSales 78
= 0 600 1200 100 2400 3000 3500 g2 i Sl -
= AT Fevenue v | || TickerSimbal  PFE
3436, 556) 25 cu of 166 recards visibls (15,06 %), 0 marked T oRE
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Spotfire Features -
-

Starfield display
Tight coupling
features to guide the user
rapid, incremental, reversible interactions
display invariants
continuous display
progressive refinement
details on demand
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Note quite DQ though
An Example

D Smchfor DinmenciabyS... % o

€ blueniecom e TE 9 s Ae =

oo [l W 5 pgare

DIAMONDS ~  ENGAGEMENT RINGS ~  WEDDING v JEWELRY &GIFTS ~  DESIGNERS ~  EDUCATION «

SEARCH FOR DIAMONDS

166,075 Cuanco

st o o o o
0 e © s BT e
0 0 @ G

wr e cous @ s @

Advances Filters >

0% o025 s0s
on w2 s
on S22 s

Round o w29 sau

Round o0 Sew28 s

Round o0 Se2s s

Round 0 w29 s
[ Gond i 2 w2

Round o3 ery G ' sa 19

Round o Very G ] s2 1

Round 02 Very G € se e

Round 0 Gond n wsz S

Round 02 - s se 1

http://www.bluenile.com/diamond-search?track=dss
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DQ Pros

Fall 2015 CS 7450 70
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DQ Pros
Work is faster
Promote reversing, undo, exploration
Very natural interaction
Shows the data

Fall 2015 CS 7450 71
DQ Cons
E}“@ﬁ—
?
Fall 2015 CS 7450 72
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DQ Cons

———
Operations are fundamentally conjunctive

Can you formulate an arbitrary boolean
expression?
I(A1V A2) ~ A3V (A4V A5 ~ AB) V ...

But do people really do this often?

Fall 2015 CS 7450 73

DQ Cons )
Controls are global in scope
They affect everything

Controls must be fixed in advance

Fall 2015 CS 7450 74
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DQ Cons \

I—— .}
Controls take space!

How much in Spotfire?

Put data in controls...

Fall 2015 CS 7450 75

Data Visualization Sliders

s\,ﬁ—
Low selection High selection
thumb thumb

Data distribution
Eick
UIST ‘94
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DQ Cons

—— )
As data set gets larger, real-time
interaction becomes increasingly difficult
Storage - Data structures

linear array

grid file

quad, k-d trees

bit vectors

Tanin et al
InfoVis ‘97
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Brushing Histograms .
Ry

Special case of brushing

Data values represented in histograms
that can be clicked on and selected
(controls region)

When items selected there, the
corresponding item(s) are highlighted in
main view windows

Fall 2015 CS 7450 78
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BH Example
M

P -

ﬂ I3 | @ | &4 |27 [ choose data te 1o color the map =l ] Reset Wi Dhatail x

- @ =, DataMaps
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Spence & Tweedie

Attri bute Explorer Inter w Computers ‘98

- s

Cost Bedroom
INEEENEN; ] ]
30K 500K

Journey time . .
Attribute histogram

All objects on all attribute scales
Interaction with attributes limits
Brushing across views

Color-encoded sensitivity

[ LI i
im 200m

Fall 2015 CS 7450 80
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DQ Disadvantage
Operations are global in scope
Can we do something to fix that...?

Fall 2015 CS 7450 81

Magic Lenses
E%"ﬁ-

Madisn home price

(e [T (61 N
a

~.

B saenca

—rg #an, CA

taxes, poi-capita O wwacs, ca
] m] E= O sa- sege, Ca
Avarage annual pay, 1881 Sa-1a A-a. CA
s [ 2 | =0
& m, od o
H oo 9 _o”
o g o ju .
m}
o o Video
=) o a
o =

Figure 1(a) High salaries AMD low taxes.

Fishkin & Stone
CHI ‘95
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7. Connect .
ﬂ\,ﬁ—
“Show me related items”

Highlight associations and relationships

Show hidden data items that are relevant to
a specified item

e.g.,
Highlighting directly connected nodes in
Vizster

Brushing in InfoScope

Fall 2015 CS 7450 83

Highlighting Connections
Viewer may wish to examine different
attributes of a data case simultaneously

Alternatively, viewer may wish to view
data case under different perspectives or
representations

But need to keep straight where the data
case is

Fall 2015 CS 7450 84



Brushing
i
Applies when you have multiple views of
the same data

Selecting or highlighting a case in one
view generates highlighting the case in
the other views

Very common technique in InfoVis

Fall 2015 CS 7450 85

Brushing
%—

Same
item

Fall 2015 CS 7450 86
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Geographic Locations

Fall 2015 CS 7450

Workir Vacatic Time r Time r Time r Gity bref FSTVE T EERFUTFUREELS
=) &~ =) = I~ =

InfoScope
87

Interaction Characteristics

i

Fluidity a key
Promotes “flow”
Balanced challenge
Concentration
Loss of self-consciousness
Transformation of time
Prompt feedback
Sense of control
Intrinsically rewarding
Supports direct manipulation

Minimizes the gulfs of action

Fall 2015 CS 7450

Elmqvist et al
Information Visualization ‘11

88
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Fluidity Design Guidelines
- )
Use smooth animated transitions between states
Provide immediate visual feedback on interaction
Minimize indirection in the interface

Integrate user interface components in the visual
representation

Reward interaction

Ensure that interaction never ‘ends’
Reinforce a clear conceptual model
Avoid explicit mode changes

Fall 2015 CS 7450 89

Animation for Transitions -

Principles
Animation can help “soften the blow” when a
view changes

Preserve context, allow the viewer to track
where things went

Project overview

Developed variety of different transitions and
applications

Performed experiments to see how these are
percelved Heer & Robertson
TVCG (InfoVis) ‘07

Fall 2015 CS 7450 90



Transition Types

R ———
View transformation

Substrate transformation

Filtering

Ordering

Timestep

Visualization change

Data schema change

Fall 2015 CS 7450 91

Design Principles n
3
Congruence (mental matching)

Maintain valid data graphics during transitions

Use consistent syntactic-semantic mappings

Respect semantic correspondence

Avoid ambiguity
Apprehension (easily perceivable)

Group similar transitions

Minimize occlusion

Use simple transitions

Use staging for complex transitions

Make transitions as long as needed, but no longer

Fall 2015 CS 7450 92
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Key Component \
"\, |}
Staging
Animation proceeds in stages, not all at once
Varies by animation type and view

Fall 2015 CS 7450 93

DynaVis

— A
Implemented in C# and Direct3D graphics
Let’s see it!

Video

Fall 2015 CS 7450 94
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OK )
)
Let’s take a step back and think about
representation & interaction again

Fall 2015 CS 7450 95

Supporting Representation
—
Interaction in many cases is vital to
representation

Provides useful perspective

Many, many examples:
Parallel coords, InfoZoom, anything 3D

Necessary for clarifying representation
Dust & Magnet

Fall 2015 CS 7450 96
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Must interact to
gain any value

Dust & Magnet n
e —l)

T Wik i gt - eay il et - [B]x] E
File Dust Magnet Snapshot Help Color Size Filter Mngnel‘
‘Manufal:lurer
Sugar (g)
.
o
X
L] . .
.. z . Apply
. L =
o9 ° o
Demo ‘
. . Cereal
Y L]
L J Type
(Calories
. rotein (o)
at(g)
Sosummg) o rsh
i i)
Sugar ()
Potassium {ma)
- WWitamins (%)
Yi et al
Information Visualization ‘05
CS 7450 97

Fall 2015

Perform union & intersection

o n s et via interaction
r
Guanidoacetic acid

Amino Acids

Represent set as a box, elements are spots in that box
Use interaction to do set union, intersection

Sadana, Major, Dove & Stasko
TVCG (InfoVis) ‘14
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49



Moving Past WIMP
———
WIMP metaphor on desktop machines
assumes certain input devices
How does interaction change when we
move to a more mobile platform?

Tablet, phone, etc.

Fall 2015 CS 7450 99

Multi-touch InfoVis .
What will it be like to interact with

visualizations on a (touch) tablet
computer?

Lots of UI controls in vis applications
Lots of small data objects to manipulate

Many touch gestures possible, but what
are the right ones?
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TouchWave

N~ )

Interactions for a stacked graph on a
tablet

For temporal, hierarchical data

Uses multi-touch interactions

Seeks to avoid complex gestures

Baur et al
ITS ‘12
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Show stacked graph values
for every finger.

3
’ 4
e
ra
{B hgh u Iw : 1 W
Swlp t u..m....«.,{/
Illwoﬁ Inger swipe removes
°D uble tap to change layout ontal and vertical transformatior
Changes the stacked graph's
N layout (here: to a stacked chart).
(! /
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Scatterplot Vis .
Design interactive scatterplot for a tablet
Identify operations to be supported

Consider different feasible gestures for
each operation
Draw upon existing research
Consider new gestures (a remarkable amount
possible!)

Prototype ideas with users

Fall 2015 CS 7450 103

Constraints

— el
One hand holding the tablet

Not much screen real estate

Fat finger problem

Simpler gestures (1 or 2 finger) probably
better

Leverage gestures from other applications

Fall 2015 CS 7450 104
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http://www.cc.gatech.edu/gvu/ii/touch/

Video Sadana & Stasko
AVI ‘14
Fall 2015 CS 7450 105
- - Video
Kinetica , -

Stress physics metaphor . 7 Rzeszotarski & Kittur
Touch interaction on tablet e CHI ‘14
Fall 2015 CS 7450 106
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GO Big VideoE
%

Dust & Magnet on a large multitouch display

P@@@é@.@@@‘

.e Tl

Dai, Sadana, Stolper & Stasko
InfoVis ‘15 Poster
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Key Points
%
Interaction facilitates a dialog between
the user and the visualization system

Multiple views amplify importance of
interaction

Interaction often helps when you just
can’t show everything you want

Fall 2015 CS 7450 108
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Upcoming )
Overview and Detail
Reading:
Cockburn et al ‘08

User Tasks & Analysis
Reading:
Brehmer & Munzner ‘13
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