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Prelude Video
TED Watch Read Attend Participate About

Anders Ynnerman:

Visualizing the medic
data explosion -

TEDxGoteborg 2010 - 16:36 - Filmed Nov 2010
Subtitles available in 21 languages

E View interactive transcript

-
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https://www.ted.com/talks/anders_ynnerman_visualizing_the_medical_data_explosion
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Outline

Quick tour of KTH Social and Facebook and SURVEYS
Who are you?

My students, my heroes!

The C-Awards

Project 1 due next Tuesday, April 1, 08:00

Readings for next class

Why Visualization?

The Visualization Pipeline

Discussing readings grounded in Uniview
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Who are you?

* Write First name on sheet of paper and fold it in
front of you

* In 30 seconds
— Say your name

— Degree and Major
— Expected Learning Outcomes from VIS14
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My Students, My Heroes!
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sz MusiCube


http://musicube.se/
http://musicube.se/
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& dropbox.com ufaan
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http://dl.dropboxusercontent.com/u/428775/Sites/MusiCube/Root/prototype/index.html
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HEM  TAVIA KATEGORIER GALAKVALLEN OM C AWARD:
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http://www.cawards.se/showroom/
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http://www.cawards.se/rosta/

C-Awards

You are invited!

Next Wednesday, April 2

You pay your train ticket and food
Participation is free

Please, RSVP in Facebook wall
More details soon

VIS14 - L2
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Project 1
Visit
Read what it is.
Download executable.
Read the manuals.
Explore a data set of your choice.
Create an Analytic Trail with up to 5 images and 100 words.

Deliver PDF with the trail to next Tuesday, April 1,
2014. Put “VIS14 - P1” on the subject line of the email.

VIS14 - L2
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https://wci.llnl.gov/codes/visit/
mailto:marior@kth.se

Questions?

* What is an Analitic Trail?
— Tell the story
— Start with the raw data
— How did it look at first?
— How did you modify it through the visualization?
— How did you understand something new?
— Conclusions?

VIS14 - L2
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Readings for Next Tuesday

Introduction to Scientific Visualization, Chapter 2
— Helen Wright

— Write 100-word reflection on how you will use this reading in project 1.

Scientific Storytelling Using Visualization

- ) ’ ’ ’

— (download PDF within KTH network or from KTH Library)
— Write 100-word reflection on how you will use this reading in project 1.

Send a PDF with both reflections to by next Monday
31/3 at 23:59.
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http://link.springer.com.focus.lib.kth.se/book/10.1007/978-1-84628-755-8/page/1
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Kwan-Liu%20Ma.QT.&searchWithin=p_Author_Ids:37275869400&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Kwan-Liu%20Ma.QT.&searchWithin=p_Author_Ids:37275869400&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Kwan-Liu%20Ma.QT.&searchWithin=p_Author_Ids:37275869400&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Kwan-Liu%20Ma.QT.&searchWithin=p_Author_Ids:37275869400&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Liao,%20I..QT.&searchWithin=p_Author_Ids:38241310900&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Liao,%20I..QT.&searchWithin=p_Author_Ids:38241310900&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Frazier,%20J..QT.&searchWithin=p_Author_Ids:38233965200&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Hauser,%20H..QT.&searchWithin=p_Author_Ids:37274158800&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Kostis,%20H.-N..QT.&searchWithin=p_Author_Ids:38234465400&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Kostis,%20H.-N..QT.&searchWithin=p_Author_Ids:38234465400&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Kostis,%20H.-N..QT.&searchWithin=p_Author_Ids:38234465400&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Kostis,%20H.-N..QT.&searchWithin=p_Author_Ids:38234465400&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Kostis,%20H.-N..QT.&searchWithin=p_Author_Ids:38234465400&newsearch=true
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6111347&tag=1
mailto:marior@kth.se
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http://www.thehumanfaceofbigdata.com/
http://www.thehumanfaceofbigdata.com/

The trouble with data

digital
unLverse

CANDIDATES FOR BIG DATA - 2020
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DIGITAL UNIVERSE
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https://www.emc.com/infographics/digital-universe-business-infographic.htm
https://www.emc.com/infographics/digital-universe-business-infographic.htm
https://www.emc.com/infographics/digital-universe-business-infographic.htm
https://www.emc.com/infographics/digital-universe-business-infographic.htm
https://www.emc.com/infographics/digital-universe-business-infographic.htm
https://www.emc.com/infographics/digital-universe-business-infographic.htm
https://www.emc.com/infographics/digital-universe-business-infographic.htm
https://www.emc.com/infographics/digital-universe-business-infographic.htm

Challenge

Visually transform data into scientific insight.

VIS14 - L2
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Human Vision

Highest bandwidth
~ast, parallel
Pattern Recognition

Pre-attentive

Extends memory and cognitive capacity
People think visually

Brain: 30% vision, 8% touch, 3% hearing

VIS14 - L2
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Example

* Which cereals have the most and least potasium?

* |s there a relationship between potasium and
fiber?

VIS14 - L2
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Cereal Data

A, B C O Honey-comb
[Cereal Itanufacturer Fiber Potassium Just Right Fruit & Mut
100% Bran 10 280 Life
100% Matural Bran 135 Lucky Charms
All-Bran 320 Maypo
All-Bran with Extra Fiber 330 Muesli Raisins, Dates, &
Almond Delight 0 hulti-Grain Cheerios
Apple Cinnamon Cheeric 70O Mutri-Grain Almond-Rais
Eran Chex 125 Mutri-grain YWheat
Bran Flakes 190 Ciatmeal Raisin Crisp
Cap'n'Crunch 35 Fost Mat. Raisin Bran
Cheerios 105 Froduct 19
Cocoa Puffs 55 Cuaker Datmeal
Corn Chex 25 Faisin Bran
Corn Flakes 35 Haisin Mut Bran
Count Chocula B5 Rice Krispies
Cracklin' Oat Bran Shredded YWheat
Cream of Wheat (Qluick) 0 Shredded YWWheat 'n'Bran
Crispy Wheat & Raisins Shredded YWheat spoon
Double Chex 50 Smacks
Froot Loops 30 Special K
Frosted Flakes 25 Strawberry Fruit Wheats
Fruit & Fibre Dates, Wal Total Corn Flakes

03D~ 3 M| W k=
—

Fruitful Bran

Fruity Pebbles
Golden Grahams
Grape Muts Flakes
Haney Mut Cheerios

WTRIDRTARRARDQZRORID00DTo0DR=DE
MWoOOmm===mnN=h0=00KN0Mm=H& "= &0

—

Total Raisin Bran
Total YWhole Grain
Trix

Wiheaties

Wheaties Honey Gold
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All-Bran with Extra Fiber

100% Bran

All-Bran

-

Fast Mat. R aizin Bran

Fruitful Bran Bran Flakes
O Fruit _Fibre D@, “wfalhuts, and Oats
Shredded Wheat 'n'BranBran Chex Cracklin' Oat Bran

Fiaizin Bran
e O @

Strawberry Fruit “Wheats Graie Muts Flakes Fuesl Baisine. Dates. Almonds

kr| Q@ Mutri-Grain .-'—‘-.Ir,r\i:ﬁ,d-Fiaisin
e

Just Right Froit_Mut Lj ns .I:II:IZ Matural Bran

Horney Mut Cheerios

Froot Loops  Trxcag'm'Crun Cournt Choculabd appo

Fruity Pebbles om Chex  Cocosa Puffs

#ppl E‘[iDSO R aizin Mut Bran
&lmond Delight_Com Flake@l}  D@lle Ches Crispy Wheat _Raisins
¢ i ::E 5 }C’:eci

=

=l [m] Fotassium ~
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Thought

 What if | read the data to you?

VIS14 - L2
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Anscombe's quartet

I I IV
X Y X Y X Y X Y
10.00 8.04 10.00 9.14 10.00 7.46 8.00 6.58
8.00 6.95 8.00 8.14 8.00 6.77 8.00 5.76
13.00 7.58 13.00 8.74 13.00 12.74 8.00 7.71
9.00 8.81 9.00 8.77 9.00 7.11 8.00 8.84
11.00 8.33 11.00 9.26 11.00 7.81 8.00 8.47
14.00 9.96 14.00 8.10 14.00 8.84 8.00 7.04
6.00 7.24 6.00 6.13 6.00 6.08 8.00 5.25
4.00 4.26 4.00 3.10 4.00 5.39 19.00 12.50
12.00 10.84 12.00 9.13 12.00 8.15 8.00 5.56
7.00 4.82 7.00 7.26 7.00 6.42 8.00 7.91
5.00 5.68 5.00 4.74 5.00 5.73 8.00 6.89

VIS14 - L2
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Statistics

Property | Value
Mean of x in each case | 9 (exact)
Variance of x in each case | 11 (exact)

Mean of y in each case

7.50 (to 2 decimal places)

Variance of y in each case

4.122 or 4.127 (to 3 decimal places)

Correlation between x and y in each case

0.816 (to 3 decimal places)

Linear regression line in each case

y =3.00 + 0.500x (to 2 and 3 decimal places,
respectively)

VIS14 - L2
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Anscombe's quartet Visualized

| | |
4 6 8 10 12 14 16 18 4 6 8 10 12 14 16 18
X3 VIS14 - 12 X 30



Visualization

* “The use of computer-supported, interactive visual
representations of data to amplify cognition.”
From [Card, Mackinlay Shneiderman ‘98]

VIS14 - L2 31



Visualization

Often thought of as process of making a graphic or an
Image
Really is a cognitive process

— Form a mental image of something
— Internalize an understanding

“The purpose of visualization is insight, not pictures”
Insight: discovery, decision making, explanation

VIS14 - L2
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Main ldea

* Visuals help us think
— Provide a frame of reference, a temporary storage area

* Cognition = Perception
e Pattern matching

e External cognition aid
— Role of external world in thinking and reason

Larkin & Simon ’87 Card, Mackinlay, Shneiderman ‘98
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INFORMATION VISUALIZATION PIPELINE

VIS14 - L2
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Raw
data

—3{ Data Analysis

Preparaed Focus Geometric Image
data clata data data

Filtering H Mapping ]—>| Rendering |——>

Figure 4. Visualization pipe-
ine. Raw data is converted
into image data (pixels) in four
stages.

3. Visualization Pipeline

The visualization process is often described as a pipeline
that contains four major stages. The pipeline converts
raw data into image data (pixels) in four stages, (see
Figure 4).
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expanded from Readings in Information Visualization: Using Vision to Think
By Stuart K. Card, Jock D. Mackinlay, Ben Shneiderman, 1999

Visualization Pipeline

Raw Data Data Visual Views
> —> Tables Structures —
i
1
1
i A A
i
1
1
1
1
1
1
1
1
1
L e e

Sensing Data View
Measuring transformations mappings transformations
Collecting

Simulating

VIS14 - L2

Task

User
Researcher

Evaluation
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Visualizing Behavior in the Home

VIZ-A-VIS
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Capturing and Visualizing Behavior
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Aware Home Compute and Aggregate Motion

10 cameras in public
areas

 Image €-> Space
 Fixed background
 High Resolution

AFDt = | Ft - Ft—l | >® Zt AFDt
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I Traffic Zones
Living Zones

Dining Zones

I Kitchen Zone
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Activity Table

Chatting:
2-4 people
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Bathroom visits
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Chatting: Moving to Living Room + setting up
2-6 people Cranium™
—

it A

Iy Playing Cranium™ I

L ,qu{m,,

0.7

06

05

0.4

03

0.2

- 01

5 10 15 20 25 30 35 40145 50 55 60 6 70 75 80 85190 95 1001051101‘]5120125130135140145150

Time (m) \\
Cooking and Eating raclette: Clearing table and Eating Clearing table and cleaning kitchen:
setting table: 4-8 8 people setting dessert: Dessert: 8 people
people 6-8 people 8 people
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Playback Console

Video Cube

VIS14 - L2

Indexed Frame
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15

12

17

14

13

18

Activity Cube
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Evaluating Video Visualizations of Human Behavior

|
Mario Romero ! —
Alice Vialard _;_J b F
John Peponis -
John Stasko —
Gregory Abowd Ik —]

Tech!lCox s
' “"‘ ‘nphﬁrg Health Systems Institute RCH INITIATIVE

GV.U aeorgia | schoot of interactive ST AWARE”HOME 2
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User Studies

Count

Describe

= (A) Video Player

Interact

Find Transitions

" (B) Video Cube

Search

Overview

Short Bound

Long Bound

m (C) Activity Cube
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Time (seconds)

300

250

200

150

100

50

Search Time

l..

(A) Video Player (B) Video Cube (C) Activity Cube
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Visualization Pipeline

expanded from Readings in Information Visualization: Using Vision to Think
By Stuart K. Card, Jock D. Mackinlay, Ben Shneiderman, 1999

" T e f
o |5 R — e € 1
4 1
s o = N i
I O i
1
1
1
1
1
1
1
1
1
1
1
S
Sensing Data Visual View Evaluation
Measuring transformations mappings transformations User
Collecting Researcher

Simulating
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1.

Task : Uniview Pipeline

Fill in the stages of the Visualization Pipeline for
Uniview

VIS14 - L2
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Answer the following questions

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?

© 0NV AWN R

VIS14 - L2
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Uniview Visualization Pipeline

Raw Data Fcsd. Data (tables) Visual Structures Views Task
1. Stellar Bodies 1. Unified data 1. 3D objects 1. Natural 1. GotoX
2. Position 3D+T 2. Structure 2. 2D orbits perspectives 2. Explore
3. Texture 3. Hierarchy 3. Texture 2. Meta-layered 3. Find
4. Colors 4. layering mapping scenes yourself
5. Size 5. 4, Meta- 3. Animations 4. Where can
6. Names structures 4, .. | go?
7. Shape 5. .. 5. LAYERS
8. Metadata 6.
----- ¥ q —> —> —> -—---1

. Q]

o

Source: Data transformations: Visual mappings: View Transformations: Evaluation:
1. NASA 1. Level information 1. Space to space 1. Rotation 1. Think
2. Observatories 2. Unifying — YEAH!!! 2. Shape to mesh 2. Translation Users: aloud
3. Papers 3. Translations 3. Metadata to text 3. Zoom 1. Us 2
4. Models 4 4. Metadata to layers 4. Layering 2. Planetariums
5. Simulations 5. 5. Targeting 3. Teachers
6. Real-time 6. Animating 4. Schools
7 5. Astronomers
VIS14 - 12 6. 49



Thank you!

marior@kth.se
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