Information Visualization Lecture 9

Welcome to COURSEVOYAGER

Course Voyager gives an easy way of exploring the different programmes at KTH and
what type of courses they consist of to help new and current students

IVIS15 CourseVoyager C-Award for Business Opportunity (link to project, link to video).
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http://coursevoyager.com/
http://coursevoyager.com/
https://vimeo.com/135970719

mProposaI Course Voyager: Link to
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- - 3 : A

Tomas, Erica, Annika, Rickard, Jim: your proposal is extremely practical and if done well, it may be
extremely useful. You may have a market for a startup for it, as Shapter demonstrated. To have a quality
project in the time you have, you must focus on a handful of tasks only. Be mindful of the visualization
pipeline and mantra. How do you get good raw data what transformations do you need to aply to it?
How do you map it to coherent visual structures and what view transformations do you provide to

support effective overview, zooming, filtering and details on demand? Use the 4K screen whenever
possible.
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https://www.kth.se/social/files/54e31f7ef2765410c8f3be34/Project+4+Proposal.pdf

Hello World Demo Course Voyager

Tomas, Erica, Annlka, Rickard, Jim: You continue on a clear path from a concrete proposal that most see
a real utility to. Your Hello World demo demonstrated many of the challenges you are faced with and the

accomplishments you have already garnered. Clean your data, focus on a few goals, and mind the basics:
pipeline, mantra, brushing, focus and context. References
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https://scholar.google.se/scholar?q=intitle:"visualization+course"+catalog+requisites&btnG=&hl=en&as_sdt=0,5

NN NN

Link to working project.
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http://coursevoyager.com/
http://coursevoyager.com/

* Deb Roy, birth of a word (19:45) - link
Trend and Variation (1:04)- link
* Global Wealth Inequality (3:50) - link
e CourseVoyager — IVIS15 project (2:06) — link

Prelude Videos
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https://www.ted.com/talks/deb_roy_the_birth_of_a_word
http://www.youtube.com/watch?v=e0vj-0imOLw
https://www.youtube.com/watch?v=uWSxzjyMNpU
https://vimeo.com/135970719

IVIS16 Schedule

DUE:
9. Friday 19.2 08:30 Lecture9 Reading 4
10. Tuesday 23.2 13:15 Lecture 10 Reading 5
11. Friday 26.2 08:30 Lectures 11, 12 (labs) Project 3, Hello World!
13. Tuesday 01.3 13:15 Lecture 13 Reading 6
14. Friday 11.3 08:15 Lecture 14 Reading 7
15. Friday 18.3 08:30 Final Demo (exam) Project 4 Final Demo

16. Thursday 14.4 C-Awards
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Project 3 questions

Project 4 Hello World! questions

Green Hackathon Reporting

Data, Data Transformations, Data Tables
Parallel Coordinates

Test Reading 4 (10 minutes!)

Outline

o Uk wheE
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Insights  Pu

Questions P3?

Paid BENCHMARK

Timeline

&3 status Photo / Video

J0PM

iends to like th

BENCHMARK

kth.se/en/csciorskning/hpeviz/forsk
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https://www.facebook.com/VisualizationStudio/

Questions P4 Hello World?
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In groups

Green Hackathon Reporting

Name of group

Turn in on March 1
Grade: P/F x 15%

Individual Names
Individual Contribution

. Video of final presentation

I N

Photos of process
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Answer the following questions about P2 and P4

© 0NV A WN

Who is the user?

What are the tasks?

What is the data?

What are the data transformations?
What are the visual mappings?

What are the visual structures?

What are the view transformations?
What are the views?

How does the demo support the tasks?

10 How can it be improved?

2016-02-19

IVIS16 L9
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Raw Data

IEN
_____ > Raw Data

Sensing
Measuring User
Collecting
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Ben Shneiderman

LinkedIn
Google Scholar

Homepage

2016-02-19

IVIS16 L9
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http://www.linkedin.com/pub/ben-shneiderman/10/40/680
https://www.linkedin.com/in/ben-shneiderman-68004010
https://scholar.google.se/citations?user=h4i4fh8AAAAJ&hl=en&oi=ao
http://www.cs.umd.edu/~ben/

Bob Amar and John Stasko:
Scholar, LinkedIn

2016-02-19
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https://scholar.google.se/citations?user=2PxFftgAAAAJ&hl=en
https://www.linkedin.com/in/johnstasko
http://www.linkedin.com/pub/robert-amar/0/9a8/758
http://www.linkedin.com/pub/john-stasko/0/636/bb3

Riccardo Mazza

Scholar, LinkedIln, home

T 3

%

2016-02-19
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https://scholar.google.se/citations?user=oHiKkSEAAAAJ&hl=en
https://ch.linkedin.com/in/riccardomazza
http://linux3.dti.supsi.ch/~mazza/

John Snow’s 1845 Map
of Soho District,
London

What is the raw data?
What are the datatypes?

What are the visual structures?

2016-02-19

IVIS16 L9
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Discussion

2016-02-19

What do you see?

Raw Data:

Data Types:

IVIS16 L9
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What do you think is the raw
data?
IVIS15

2016-02-19

Raw Data:

* DEATHS

* LOCATIONS

* STREETS

* NAMES

* WATER PUMPS

What do you see?
 DOTS

e CROSSES
 SCALE
 CORRELATIONS
 LEGENDS

IVIS16 L9

CLUSTERS
WHITE

GRAY

LINES
LETTERS
NUMBERS
DOTTED LINES
Coord sys
Two exes
Oxford

2d disribution chart
2d histogram

18



What do you think is the raw
data?
IVIS14

2016-02-19

Map
White
Black
Dots
Crosses
Streets
Names
Scale

IVIS16 L9

* Legend

* Raw data
— Dead people
— Location

— Aggregate of
time

19



Discussion: What
type of data types
are there?

2016-02-19

In Information Visualization
e Categorical: you can nameit
* Ordinal: you can sort it

* Numerical: you can compute it

IVIS16 L9
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Discussion: What
type of data types
are there?

2016-02-19

In Visualization * Non-Spatial

e Spatial — 1D, 2D, 3D
— Scalar — Multivariate
— Vector — Graph and
— Tensor Trees

— Time

IVIS16 L9
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Discussion: 2.
What about data
dimensionality?

2016-02-19

Univariate
Bivariate
Trivariate
Multivariate

IVIS16 L9
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Discussion 3: what about
data structures?

2016-02-19

Linear

— Has only one
neighbor to the left
and right and no
siblings above or
below

Temporal (?)

— Why is this special?
Map in 2D

— Four neighbors

IVIS16 L9

Hierarchical

Trees
One parent
Many children

No links between
siblings

Networked

Many neighbors

23



All about data

2016-02-19

Source

Type
Dimension
Structure

IVIS16 L9
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Data Sources

Stockholm travel
GPS

Sensors
Quantified self
Health monitors

2016-02-19

Internet

Gapminder

Surveys
Governments
People

Realstate companies
Transportation
Energy

IVIS16 L9

Financial
Scientific

Social Networks
Sensors

Social Registry

Electronic Medical
Records
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Data Tables and Data Transformations

Data Task
Raw Data
—> Tables \\\
A O
Data Q

transformations
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Discussion: 3. What
are the typical data

transformations?

2016-02-19

IVIS15 ANSWERS

Zoom, Filter, Details on
Demand, "history" or
breadcrumbs, correlation,
extraction

Scaling, misc mathematical
operations, cleaning etc.

Zooming, panning, scrolling,

focus+context and magic lense.

"Assuming you mean view
transformations:-Zooming-
Panning-Scrolling-
Focus+Context-Magic Lenses"

IVIS16 L9

"Zoom panning scrolling
filtering focus + context magical
lens"

Typical data transformations:
zooming, panning, scrolling,
focus+context and magic lenses.

The view trasnformations:
Zooming, Panning, Scrolling,
Focus and Context, Magic lenses

"Zooming Panning Scrolling
Focus+Context Magic Lenses"

Summing, standard deviation,
distributions, average, cleaning.
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Discussion: 3. What
are the typical data
transformations?

2016-02-19

IVIS15 ACCURATE ANSWERS

Scaling, misc mathematical
operations, cleaning etc.

IVIS16 L9

Summing, standard deviation,
distributions, average, cleaning.

28



Discussion: 3. What are the typical data transformations?

My view

1. Cleaning

1.

2016-02-19

Filling missing
values

1. Interpolating
2.  Extrapolating
3.  Eliminating

Filtering noise

1. Low-pass filters

2.  High-pass filters
3.  Band-pass filters
4.  Kalman filters

O 0 N O U kW

Normalizing
Aggregating
Averaging
Discretizing
Quantizing
Digitizing
Sampling
Scaling

IVIS16 L9

10. Mapping:
1. Nominal to Ordinal
2. Nominal to Numerical
3. Ordinal to Numerical

11. In general

o U s WwWwDh e

Signal Processing
Machine Learning
Statistics

Pattern Recognition
Computer Vision

Al

29



Can you give examples of data transformations that introduce a rationale gap in your visualization?

 Weighted aggregate where the
developer, not the user, defines the
weights.
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Discussion 4. What are the typical data tables and how are they used?

IVIS15 ANSWERS:

2016-02-19

"Spatial, Geographical, Networks, Hierarchies,
demographics"

Spatial, Geographic, Documents, time, hierarchies,
Networks

Spatial, geographic, documents, time, hierarchies,
networks and worldwide web.

"Just to name a few:Geographic -> Data
representation according to its physical location, like

data maps Hierarchies -> Show tree structures, like °

organization structures"

"Spatial Geographic Time Documents Networks
WA

"Data Tables: Spatial (scientific), Geographic,
Documents, Time, Hierarchies, Networks, World

IVIS16 L9

Wide Web"

Data tables can categorize data in the following
manners: Spatial (scientific), Geographic,
Documents, Time, Hierarchies, Networks, Position
"Spatial - 3d model of anatomy Geographic — Maps
Documents - Excel table Time — Timeline
Hierarchies - Company leadership map Networks -
Facebook open graph World Wide Web - router
mapping "

"Spatial Geographic time hierarchies networks To
show connections and correlations in the data"

31



Data Models

e [tems of interest

— (students, courses, terms, ...)
* Attributes Characteristics or properties of data
— (name, age, GPA, number, date, ...)

* Relations How two or more objects relate

— (student takes course, course during term, ...)

2016-02-19 IVIS16 L9
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Data Tables

 Raw data = data model (table)
* |Individual items are called cases (or points)
e Cases have variables (attributes or dimensions)

2016-02-19 IVIS16 L9
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Data Table Format

Case, Case, Case,
Variable,; Value,, Value,, Value,,
Variable, Value,, Value,, Value,,
Variable, Value; Value,, Value,,

2016-02-19

f(Case,) = < Value,,, Value,,, ...>

IVIS16 L9
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Example

ILEL g Veronica UIf
ID 8802014452 9011133322 9112113331
Age 24 22 21
Hair Brown Blond Black
Height 182 168 176

2016-02-19

IVIS16 L9
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UEFA Europa Leagu
U ropa League depending on domes!
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http://www.fifa.com/world-match-centre/nationalleagues/nationalleague=sweden-allsvenskan-2000000029/standings/index.html
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Visualizing Tables Directly

guide
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General Zoom Filters

Using the ta
th

IVIS16 L9
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http://www.ncomva.se/guide/?chapter=Visualizations&section=Table Lens#_Animation

Visual Mappings and Visual Structures

Data Visual Task
Tables — Structures
Visual Q

mappings User
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A PERIODICTABLE OF VISUALIZATION METHODS
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http://www.visual-literacy.org/periodic_table/periodic_table.html

Chart Suggestions—A Thought-Starter

Variable Width Table or Table with Bar Chart Column Chart Circulor Area Chart Line Chart Column Chart Line Chart
Column Chart Embedded Charts i
- — =
dl =
ol ol
| ! | 1 | T
Many Items Few Items Cyclical Data Non-Cyclical Data Single or Few Categories Many Categories
Two Variables Many
perhiem Catefones Few Categories Many Periods Few Periods
| 1 I
T
One Variable per Irem |
I Over Time
Among [tems
| ‘ Column Histogram
‘ Few
i Single Data —
Comparison Variable | Points
Seatter Chart Two ‘
Variables
What would you Line Histogram
Relationship— . y — Distribution Many
like to show? Data—
Points f\
Bubble Chart
Q9 e
.S, - Composition Scatter Chart
°00 O Variables Tiwo
Variables —
Changing Static
Over Time
Three
Few Periods Many Periods Variables —
[
Only Relative Relative and Absolure Only Relative Relative and Absolute Simple Share Accumulation or Components
Differencles Marter Diffemnch Marter Diffemans Marter Diffemncles Marter ofT;otal SUthZCtiC:n to Total choml]JOIlEnts
Stacked 100% Stacked Stacked 100% Stacked Area Chart Pie Chart Waterfall Chart Stacked 100% Column Chart
Column Chart Column Chart Area Chort vith Subcomponents
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© 2006 A. Abela— a.v.abela@gmail.com
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http://img.labnol.org/di/choosing_a_good_chart2.pdf

D3JS Data-Driven Documents

sharing

the

your
posting
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https://github.com/mbostock/d3/wiki/Gallery

2016-02-19

Parallel Coordinates

IVIS16 L9
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http://tomas.gatial.sk/DH2321_1.html
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Al Inselberg

While being a Ph.D. student in Mathematics at

the University of lllinois (Champaign-Urbana), and
studying multi-dimensional geometry | became
frustrated by the absence of visualization. Basically, we
were doing Algebra which was being interpreted as
Geometry but without the fun and benefit of pictures.

| kept wondering about ways to make accurate “multi-
dimensional pictures” and derive insights about what
may or may not be true in the multi-dimensional worlds.
Since parallelism is the fundamental concept in
geometry, and not orthogonality which uses the plane
very fast, | experimented with putting the coordinate
axes parallel to each other.
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http://www.linkedin.com/pub/al-inselberg/11/7b2/430
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https://www.dropbox.com/s/txd5ypfz2q17h2w/collisionDodger.mp4
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| file://localhost/Users/mif7a/Dropbox/DH232 1%20Project/proj%204%20different%20collisions /index.htmI?#

Toggle legend: (EPRY Weel: ET To: N ear: ERTR) Period: [N (N Course: (ST €0

Saturday

@
)

10

114




Scatter Plot (Orthogonal Coordinates)

V1l | V2
D1 | 7 3
D2 | 2 7
D3 | 9 8

2016-02-19

Vi

o = N W ~ O (2 BN 0 O

mmmmmmmmmm
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Parallel Coordinates

V1

V2

V3

V4

V5

D1

D2

BE
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W Dairy and Egg Products M Fats and Oils Poultry Products M Soups, Sauces, and Gravies | Vegetables and \ E | and L Meats [l Breakfast Cereals M Fruits and Fruit Juices | Nut and Seed Products
M Beverages M Finfish and Shellfish Products M Legumes and Legume Products ¥/ Baked Products B Sweets B Cereal Grains and Pasta M FastFoods ¥ Meals, Entrees, and Sidedishes M Snacks | Restaurant Foods

protein (g) calcium (g) sodium (g) fiber (g) vitaminc (g) P ium (g) ydrate {g) sugars (g) fat (g) water (g) calories saturated (g) monounssat (g) polyunsat (g)
80 . \

1.2 26 0.26 1.8 90
55 40 70
11 24 % )
0.24 1.8 20 7 \ U
50 1,0 a5 22 0.22 : :

45

0.20
40

name group protein (g) calcium (g) sodium (g) fiber (g) vitaminc... potassiu... carbohy... sugars(g) fat(g) water (g) calories saturate... monoun... polyu
Butter oil, anhydrous Dairy and Egg Products 0.28 0.004 0.002 0 0.005 99.48 0.24 876 61.924 28.732 3.694
Butter, salted Dairy and Egg Products 0.85 0.024 0.714 0 0.024 0.06 0.06 81.11 15.87 7 51.368 21.021 3.043
Cheese fondue Dairy and Egg Products 14.23 0.476 0.132 0 0.105 Saf 13.47 61.61 229 8721 3.563 0.484
Cheese food, cold pack, american Dairy and Egg Products 19.66 0.497 0.966 0 0.363 8.32 24 46 43.12 331 15.355 7.165 0.719
Cheese food, pasteurized process, swiss Dairy and Egg Products 21.92 0.723 1.552 0 0.284 45 2414 43.67 323 15.487 6.801 0.6
Cheese spread, cream cheese base Dairy and Egg Products T 0.071 0.673 0 0.112 35 35 286 585 295 18.02 8.071 1.033
Cheese, blue Dairy and Egg Products AR 0.528 1.395 ] 0.256 234 05 28.74 4241 353 18.669 7.778 (R}
Cheese, brick Dairy and Egg Products 2324 0.674 0.56 ] 0.136 279 0.51 29.68 411 31 18.764 8.598 0.784

Other Links: nutrition data, tutorials, car data, gitHut, gitHub, angular brushing, edge-bundling
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http://exposedata.com/parallel/
http://exposedata.com/parallel/
http://exposedata.com/parallel/
https://syntagmatic.github.io/parallel-coordinates/
http://bl.ocks.org/jasondavies/1341281
http://githut.info/
https://github.com/syntagmatic/parallel-coordinates
https://vimeo.com/13437693
http://www.csc.kth.se/~weinkauf/publications/abspalmas14a.html
http://www.csc.kth.se/~weinkauf/publications/abspalmas14a.html
http://www.csc.kth.se/~weinkauf/publications/abspalmas14a.html

Reading Assighment 5
due Feb 23, 2016

2016-02-19

Skog, Tobias, Sara Ljungblad, and Lars Erik Holmquist.
"Between aesthetics and utility: designing ambient
information visualizations." Information Visualization,
2003. INFOVIS 2003. IEEE Symposium on. |EEE,

2003. LINK

Pousman, Zachary, John T. Stasko, and Michael
Mateas. "Casual information visualization: Depictions
of data in everyday life." Visualization and Computer
Graphics, IEEE Transactions on13.6 (2007): 1145-
1152. LINK
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http://m.cottonlion.com/viktoria/infoart/pub/ambient-infovis.pdf
http://innovis.cpsc.ucalgary.ca/innovis/uploads/Courses/InformationVisualizationDetails2009/Pousman2007.pdf

IVIS15 students

Thank you!

marior@kth.se
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