CSE 332
INTRODUCTION TO VISUALIZATION

INFOGRAPHICS DESIGN

KLAUS MUELLER

COMPUTER SCIENCE DEPARTMENT
STONY BROOK UNIVERSITY



Lecture
1

OO NN~ WN

NNNNNNNNNRRRRRRRRRR
®INOOWUBAWNROUOI®NOOEUWVDDWNERERO

Topic
Intro, schedule, and logistics
Basic tasks and data types
Data sources and preparation
Notion of similarity and distance
Data and dimension reduction
Visual bias
Introduction to D3
Visual perception and cognition
Visual design and aesthetic
Cluster analysis
High-dimensional data — projective methods
High-dimensional data — scatterplot displays
High-dimensional data — optimizing methods
Visualization of spatial data: volume visualization intro
Visualization of spatial data: raycasting, transfer functions
[llumination and isosurface rendering
Midterm
Scientific visualization
How to design effective infographics
Principles of interaction
Midterm discussion
Visual analytics and the visual sense making process
Visualization of graphs and hierarchies
Visualization of time-varying and streaming data
Maps
Memorable visualizations, visual embellishments
Evaluation and user studies
Narrative visualization, storytelling, data journalism, XAl

Project 1 out

Project 2 out

Project 3 out

Project 4 out

Project 5 out

Projects



WHAT ARE INFOGRAPHICS?

A clipped compound of "information" and "graphics”

A graphic visual representations of information, data or
knowledge intended to present information

= quickly

= clearly

Can improve cognition by utilizing graphics to enhance the
human visual system's abllity to see patterns and trends



DESIGN RULES TO CONSIDER

Graphlcal displays should
show the data

* induce the viewer to think about the substance rather than about
methodology, graphic design, the technology of graphic production,
or something else

= avoid distorting what the data has to say

= present many numbers in a small space

= make large data sets coherent

= encourage the eye to compare different pieces of data

= reveal the data at several levels of detail, from a broad overview to
the fine structure

= serve a reasonably clear purpose: description, exploration, tabulation,
or decoration

= be closely integrated with the statistical and verbal descriptions of a
data set.



VERY EARLY EXAMPLE

Minard’s 1869 map of Napoleon’s campaign to Russia
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TABLEAU CRAPHIQUE dela temy

Shows 6 variables in one 2D visualization:
= number of Napoleon's troops, temperature
= distance traveled, direction of travel
= |atitude and longitude, location relative to specific dates



SOME MORE RANDOM EXAMPLES ...



The Time We ALMOST 5 BILLION The ergeadl
Spend on the 20 HOURS

Internet ONLINE
gt A WEEK...
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...which includes

v 4 "\
s v
time spent on the

Internet at work.

We send over

200 MILLION

emails per minute.

Stress in the Workplace

of American workers think they'll burn out on more heart attacks are of entrepreneurs said
experience stress-related the job in the next two occurring on Monday they were stressed.
illnesses. years. mornings.

The Average
Work Week

Mon Tue Wed Thu Fri Sat Sun

average

! 3
YOl-l get ° commute time

168 HOURS is47 MINUTES
a Week, B round trip.
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WHAT ARE WE EATING?

What the Average American Consumes in a Year

Fats & Ouis Aed Meat
85 5 165 110 b

Poultry

7360s
Fish & Sheittish
16.1 bs

/
L’O eavs

wee, Cheese
3141bs

Coftee, Cocoa & Nuts
24 lus

Caloric Sweateners



EDUCATION AROUND THE WSBRLD
There are 1.4 Billion z E{ﬁ\a Only 65.2 Million

students on Earth. educators Globally.

Children leaving school before completing Children out of primary school

it 4

61 Million | 32 Million

children are still out i of these children are
of primary school. ' Girls.

their Primary Education

15 to 24 years old has nlot completed primary

In South and West Asia, that number reaches .
school and lacks skills for work.

13.54 million.

An estimated Fragile and
conflict-affected

2 5 0 countries account

million children are not for more than

able to read or write.
In some emerging

na H economies,
.
e
=8| 310

The poorest and most youths cannot do basic of all children not
poor arithmetic. completing primary
marginalized are the

school
most affected.

In some developing countries, one quarter to one-half
of youth who have graduated from primary school ﬁ.EF.Il:IE.E:-l?ES AMDI'I.-]I;.ITOSN

cannot read a single sentence.
TWO-THIRDS
ARE WOMEN




TUDENT BULLYING

bul-lyi-ng

Physical, verbal, or psychological attacks or intimidation against a
person who cannot properly defend himself or herself. It includes two

WORST STATES TO LIVE

STATES WITHOUT BULLYING LAWS IN FOR BULLYING K-12

EFFECTS OF EFFECTS ON

B FIRST STATE WITH BULLYING LAW

280,000

STUDENTS ARE PHYSICALLY
ATTACKED IN SECONDARY
SCHOOLS EACH MONTH

STUDENTS MISS SCHOOL
EACH DAY FOR FEAR OF
BEING BULLIED

(1%

OF STUDENTS ARE BULLIED
MENTALLY, VERBALLY, &
PHYSICALLY. CYBER
BULLYING STATISTICS ARE
RAPIDLY APPROACHING
SIMILAR NUMBERS

43%

FEAR HARASSMENT IN THE
BATHROOM AT SCHOOL

key components: 1. Repeated harmful acts 2. Imbalance of power

BULLYING

Bullying can have a
significant impact on
both child and teenage
students, Students
who are bullied often
suffer from anxiety,
fear, withdrawal, low
self-esteem, and poor
concentration. A
bullied student will
often avold school,
have lower grades, and
become socially
isolated. There have

BULLIES

Bullying is often a
warning sign that
children and teens are
heading for trouble and
are al risk for serious
violence. Teens
(particularly boys) who
bully are more likely to
engage in other
antisocial/delinquent
behavior {e.g., vandalism,
shoplifting, truancy, and
drug use) into adulthood.
They are four times more
likely than nonbuliies to
been numerous reports be convicted of crimes by

of suicide due to age 24, with 60 percent of
bullying. bullies having at least
one criminal conviction.

HITTING, THREATENING, INTIMIDATING, MALICIOUSLY TEASING AND TAUNTING,
NAME-CALLING, MAKING SEXUAL REMARKS, AND STEALING OR DAMAGING
BELONGINGS OR MORE SUBTLE, INDIRECT ATTACKS (SUCH AS SPREADING RUMORS
OR ENCOURAGING OTHERS TO REJECT OR EXCLUDE SOMEONE).

MOST COMMON
TYPES OF BULLYINE:

PLAYGROUND SCHOOL BULLYING STATISTIGS  ORE YOUTH VOLENCE OCCURS ON SCHOOL GROUNDS AS OPPOSED TO ON THE WAY TO ScHOOL
r\Urnv 7 0§ L :
EVERY 7 MINOTES
ACHILD 13 BULLIEE

ADULT INTERVENTION: 11% PEER INTERVENTION: 4% NO INVERVENTION: 85%

{OUTOF 4

STUDENTS WILL
BE ABUSED BY
ANOTHER YOUTH

pre
100T0F 5

ADMIT TO BEING
A BULLY, OR DOING
SOME “BULLYING”

LI
SOURCES.

HTTP//WWW.COPS.USDOJ.GOV
WWW.KEEPSCHOOLSSAFE.ORG
WWW.BULLYPOLICE.ORG
PRODUCED BY:
BUCKFIRE & BUCKFIRE PC
WWW.BUCKFIRELAW.COM

http//bit.ly/studentbullyingfacts &




HOW TO MAKE EFFECTIVE INFOGRAPHIC

Five steps (from Venngage.com)
1. Outline the goals of your infographic
Collect data for your infographic
Visualize the data for your infographic
Layout your infographic using an infographic template
Add style to your infographic design

ik W


https://venngage.com/blog/how-to-make-an-infographic-in-5-steps/

STEP 1: OUTLINE YOUR GOALS

Use the question pyramid

1 Burning Problem
The main question the
infographic will answer.

2-3 Supporting Questions

Questions to provide information
(what, which).

—— 1-2 Probing Questions

Questions to provide insight
(why).

Question Pyramid

Venngage.com



https://venngage.com/blog/how-to-make-an-infographic-in-5-steps/

EXAMPLE: FOOD — WINE PAIRING

Burning Problem
How to pair food and wine

Supporting Questions

Which food components matter?
What are the types/categories of wine?
Which category works with each
component?

Probing Questions

Venngage.com



https://venngage.com/blog/how-to-make-an-infographic-in-5-steps/

PAIRING
METHOD
DIGITAL EDITION

@ oarng (@ perect pavng

RED MEAT
l CURED MEAT

INFOGRAPHIC

DIGITAL EDITION IS FREE TO SHARE - ENJOY
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““ s SHARED i
PAIRING 58 ® B
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BAKING SPICES

P
°

ATIC SPICES
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°
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— ADVANCED PAIRING
Spicy Red Curry with Shimp

WHITE STARCHES

° WHOLE WHEAT GRAINS
Cocorut o fora, rown i
T
‘ i SWEET STARCHY VEGETABLES
. ° B POTATO
o Pasper
en . E2) FRUIT & BERRIES

i ‘ VANILLA & CARAMEL

SHARED
PAIRING

o SHARED
"“ PAIRING
[~ MULTI-INGREDIENT PAIRING
Mushroom Risotto
W a0t OSE A cesen

tlecemoO x|

@  CHOCOLATE & COFFEE

N\ TRRRRRN

'Dvw Rich White. -—mm

Meriot Pinot Noir Chardonnay Sauvignon Blanc Champagne Moscato
Syran / Shiraz Sangiovase Grenacha samilon Albarifio Prosecco Riesling

Mourvare Zinfandel Gamay Viognier Pinot Blanc Crémant Cnonn Blanc
Pinotage. Cabernet Franc St Laurent Marsanne Vermentino Cava Gewdratraminer
Petie Sirah Tempranilo Carignan Roussanne. Melon de Bourgogne Metodo Classico Lote Harvest Whtes
Tourga Naconal Nebboio Counoise Gergenega Speriing Wie Alsacian Pinot Gris
Cabernet Sauvignon Barbers Tretbiano Speriing Rosé

Bordeaux Blend Cotes du Rnore Brend Pinot Gris / Pinot Grigio

Meritage

Ve n n ga ge . CO m OKA:;I'JO“CI::RINT FOR PERSONAL USE | NOT FOR ﬁESAIf Q(;’;i“‘

2014 winefollycom



https://venngage.com/blog/how-to-make-an-infographic-in-5-steps/

STEP 2: COLLECT THE DATA

We discussed this



STEP 3: VISUALIZE THE DATA

Decide what are your primary goals
» what data aspect do you want to convey

The ICORE method

= Inform,
= Compare,
= Change,

= Organize,
= Reveal relationships, or
= Explore.

Venngage.com



https://venngage.com/blog/how-to-make-an-infographic-in-5-steps/

Make a numerical stat stand out with large, bold, colorful text:

INFORM

The brain makes

700

F:onvey an neural connections
IMpo rtant per second before
message or data the:age of5.
point that doesn't
require much
context to

understand \% 4200

VACCINES ADMINISTERED

Demand extra attention by pairing icons with text:

Highlight a percentage or rate with a donut chart or a pictograph:

R 259% i 259%

WERE CHILDREN - - = = WERE CHILDREN

Venngage.com



https://venngage.com/blog/how-to-make-an-infographic-in-5-steps/

COMPARE

Show similarities or
differences among values
or parts of a whole

Venngage.com

BAR CHART COLUMN CHART BUBBLE CHART BUBBLE CLOUD
[ ]
— I Qe

Use a pie chart, donut chart, pictograph, or tree map to compare parts of a whole.

PIE CHART DONUT CHART PICTOGRAM TREEMAP

Use a stacked bar chart or stacked column chart to compare categories and parts of a

whole.

STACKED COLUMN CHART STACKED BAR CHART

Use a stacked area chart to compare trends over time.

STACKED AREA CHART

N


https://venngage.com/blog/how-to-make-an-infographic-in-5-steps/

Show trends over
time or space

Venngage.com

Use a line chart or an area chart to show changes that are continuous over time.

LINE CHART AREA CHART
A

Use a timeline to show discrete events in time.

TIMELINE

Use a choropleth map to show spatial data.

CHLOROPLETH MAP

Use a map series to show data that changes over both space and time.

MAP SERIES



https://venngage.com/blog/how-to-make-an-infographic-in-5-steps/

Use a list to show rank or order when vou want to provide extra information about

each element.

ORGANIZE

Show groups,
patterns, rank or
order

Use a table to show rank or order when you want readers to be able to look up

specific values.

TABLE

Cars Matorepeles Phanss

BuW Suraki Lenora

uuuuu Martin Yansha Sammrg

Berniley Harley Davidson Huamei

Use a flowchart to show order in a process.

FLOWCHART

Otherwise, show rank or order with a bar chart, column chart, bubble chart, or -
pyramid chart. r_|_|
HEER
BAR CHART COLUMN CHART BUBBLE CHART PYRAMID

I
= I I .. A Venngage.com



https://venngage.com/blog/how-to-make-an-infographic-in-5-steps/

RELATIONSHIP

Reveal more complex
relationships among
things

Use a scatter plot when you want to display two variables for a set of data.

SCATTERPLOT

02 %
50

o 9% o

o oo

o
o

Use a multi-series plot when you want to compare multiple sets of related data.

MULTI-SERIES PLOT

1.5

Venngage.com



https://venngage.com/blog/how-to-make-an-infographic-in-5-steps/

EXPLORE

Add interaction
= filtering, sorting, and drilling down
= can't do with a static chart

=  but useful for online infographics displays
= will discuss later



STEP 4: LAYOUT

Create a natural flow
= could use the question pyramid to guide the layout
= burning question into header
= follow with charts to address the supporting questions
= finish with the probing questions

Use a grid layout
= guides the reader’s eye ; N 110
" Symmetrical grid 1COLUMN 2 COLUMN 3 COLUMN 4 COLUMN

= consider that people read
- top to bottom
- left to right ; ;

Ve n n ga ge . CO m MULTI-ROW 3 SECTION 4 SECTION 5SECTION



https://venngage.com/blog/how-to-make-an-infographic-in-5-steps/

ONE COLUMN FOR LINEAR FLOW

1 COLUMN PRODUCTION TIMELINE

The Brerlane Bockpacd

&Y

EVERLANE

Venngage.com



https://venngage.com/blog/how-to-make-an-infographic-in-5-steps/

TwWO COLUMNS FOR COMPARISONS

USER INTERRACE

I

Venngage.com



https://venngage.com/blog/how-to-make-an-infographic-in-5-steps/

TwoO COLUMN EXAMPLE

Who Said What?

Democrats ry Republican

Number of times
words were used

Character:11
God:25
Jobs:14 War3
McCain:18 Character:14 Energy:18
God us Hurricane:8 War:
Bush:6 Economy:18
Iraq:12 Tax[es):22
Economy:16 Terrar:12
Jobs:B
Change: 24

Irag:15



THREE COLUMN

- XAMPLE

(© GLEAN WATER

2.64 Billion

people around the world
do not have access to
adequate sanitation

5. SVSTEMS

e

7180 Million

people do not have access
to improved water sources

Every S1

spent on water and
sanitation generates at least
$4 in increased productivity

SOURCE




MULTI-SECTION LAYOUT FOR RANDOM

VISUAL ACCESS

MULTI-SECTION Y
t(()[(\[ Ill(‘(l\ l l(( Wty

eep Alive

2
o
A

Venngage.com



https://venngage.com/blog/how-to-make-an-infographic-in-5-steps/

STEP 5: ADD STYLE

Overall goal
= make your infographics aesthetically pleasing
= make it easy to consume and understand

Minimize text
=  should supplement the visuals
» short paragraphs (at most) at about a grade six reading level

Use font to point out importance
= readable font for the bulk of the text,
= amp up size and style of your main header, section headers, and data
highlights
= make sure that the gist of your infographic is immediately apparent



EXAMPLE

-.o-r — o — v."". -o--r —
Reducing REDUCING
.= _Poverty  POVERTY

[ Fnd Out how p0n ) CAF IVRE 09 VP ERT 1000y ]
[ I how you G0 Take a0 orpact ladey ] [ FISD DUT MOW YOU CAN MAKE AN IMPALT TOOAY ]

Venngage.com



https://venngage.com/blog/how-to-make-an-infographic-in-5-steps/

REPETITION, CONSISTENCY, AND

ALIGNMENT

Repeat basic shapes
to reinforce the
underlying grid

783 million 1in 9 people 783 million 1in 9 people
443 million 80% of 443 million 80% of

illnesses illnesses

319 million Over 12| 319 million Over 12|
cug i Sl Labarer ot thr ek purgg ekt o pouple i S by of the develageng wirkfs

Venngage.com



https://venngage.com/blog/how-to-make-an-infographic-in-5-steps/

EMPHASIZE USING SHAPES

Use basic shapes to emphasize headers and list elements

5Reasonsto V4 Reasons to

GIVEBLOOD S GIVE BLOOD

Venngage.com



https://venngage.com/blog/how-to-make-an-infographic-in-5-steps/

USE ICONS

Add icons to reinforce important concepts in the text
= keep icon color, style, and size consistent
= pull everything together with extra background shapes

PROTEIN
oo D

€
7 Ll

Venng


https://venngage.com/blog/how-to-make-an-infographic-in-5-steps/

BE DILIGENT

Make sure the repeated elements you add are aligned!

N

FIRST YEAR BY THE NUMBERS FIRST YEAR BY THE NUMBERS

© 0 ©

TESTING IS THE KEY CHOOSE YOUR
PARTNERS WISELY BE FRUGIL I YOUR TO SICCESS
125 sakd thee Doy worw 4 FIRST YEAR
bad T with Paelr gantrey

N found e Paar gges
NI\ ek pod e Dhey

BE FRUGIL IN YOUR TESTING IS THE XEY
PARTNERS WISELY FIRST YEAR TO SUCCESS
12% sad Bt hey wee 1IN i) Dot then
vk was 2ot s Bad 11wttt thed i
ssevd %53 rush teatiog of Phe rodest,

BN Sourd Dl D Laggest
e 100 TN VR Wy ra Brougt
Youting ul thw produc

JUDGING BY THE RESULTS

JUDGING BY THE RESULTS

{:]
EMPLOYEES ARE THE
GREATEST ASSET

20N e Daned et e
emphogens were 3 bad 0
for T company

Venngage.com

YOU NEED SOMETHING
TO PAY THE BILLS
AN 20 e g

TERIAEE was 1A theve s
0L amough Capr et

THIS THAT, FAR AND
FEW BETWEEN
33N a6 S

-t o oo ol
Duwn) Twws O DO ER

9 © ©

EMPLOYEES ARE THE YOU NCED SOMETING THIS THAT, FAR AND
OREATEST ASSET TO PAY THE BILLS
20% lter found hat s

WTObees weir 3 et (¥

FEW BETWEEN
1ot e companny

5N AL00C 3 busioess

45N sand Dar bggest
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https://venngage.com/blog/how-to-make-an-infographic-in-5-steps/

NEGATIVE SPACE

Negative (white) space is often used in advertising
= the space around and between the subject of an image o
= helps to define a subject
» helps emphasizing a message

PITTSBURGH ZOO
& PPG AQUARIUM




NEGATIVE SPACE IN INFOGRAPICS

Just as important as any other element of a design
= simplest negative space are margins around the graphics

DESIGN THINKING DESIGN THINKING

EMPATHIZE DEFINE IDEA PROTOTYPE TEST ENPATHIZE DEFINE 10t PROTOTYPE TEST

o Cemwwin N
Enrn | otk fet patseerm |

: "m -
Quasioy WA Mwmbers
e SN e

oy

Venngage.com



https://venngage.com/blog/how-to-make-an-infographic-in-5-steps/

NEGATIVE SPACE: GAPS

Use gaps between unrelated elements

= makes it easier to immediately understand which elements are
grouped together

‘R=N= 9 w8

What Bask Frembum  Busiess
ywhmpl:\,;“ S, < RN - Subondiski What kind of plan are Bask Pramium Sownecs

r v ———— e

s o you interested in? povyier sy o pute
[heeen soe oo srrn by
(s W e e bore, 14 20 35 Thars o b cpors fes you

compas wd docee o

Seragr werr - “wa Lrdrant 3 N e
saaar, Yew | vaw 1 Yeurs o o -
Pezaty e rroe s Lveey 4 ) [ Sp— Ui
R ] o L) Yoo Povrewy r— L e
T kit "~ L] Yeu Sl Bt o o - "
g per Teres W L Lrerrand Tarhry pe mres 0o e
Chaed Svage L2 A [ et S0y " - »ororenl

Venngage.com



https://venngage.com/blog/how-to-make-an-infographic-in-5-steps/

NEGATIVE SPACE: COLOR INTERACTION

Much easier to make colors play nicely with each other by

adding a little whitespace

N

Venngage.com



https://venngage.com/blog/how-to-make-an-infographic-in-5-steps/

COLOR FOR HIGHLIGHTING

Use color to highlight important information

/N

Product Sales Product Sales

= i a4 0 - -, - I -
"
: ‘

Venngage.com



https://venngage.com/blog/how-to-make-an-infographic-in-5-steps/

COLOR FOR GROUPING

Use color to group related elements together

N

OUR e OUR B S
BUSINESS | ysserma o BUSINESS
STRATEGY R S — STRATEGY
oyt s 4 W ‘ no ok
e s

-
¢ Ve = oy r—

.......

Venngage.com



https://venngage.com/blog/how-to-make-an-infographic-in-5-steps/

NEUTRAL COLORS

Use neutrals to offset bright colors
» helps put together a composition
= can group in a more subtle way

N

24  RUCHARD CRAMER 24  RUCHARD CRAMER

@ EXPERIENCE @ EXPERIENCE
e A R ] 1L - B "
- L]
AB ‘- o B Gaire e greees L1k 0t 4 ¢ Bk wad T e O g
. T 2 1
- n ez "t e o o i needvd b
v ] A

oo
wE . ABOUT ME
- pe— W o g Lo
- —— D e P
- Aar ot oy S W ey
o m—en e o [t T T =
o e o - Jorven ¥ yw Saw amy o
e vt WO W ey bt ety
k) s e
CONTACT SKMLS CONTACT SKiLs
Aot —_— —_— saen e — . —_—
My S Peyer Sve
Prasding- — e~ Wi, ¥ 1T B w— - s
e — — Ser e— [ e—
Pasas e — P P e by
) 448 Wil Wi . ndevy S
Tmat e
sSesabi EDUCATH oN —r— EDUCATIO
i b
ovoers so@vrtetn e ot e A e stve e - v i fede s
- s
Tewn’ o Durigy T Backetin of Cowge
v .
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https://venngage.com/blog/how-to-make-an-infographic-in-5-steps/

rich & polished

#B42F32 #DFET4T #E3E3CD #B78D92 #49454D

COLOR PALETTES

brilliant blues

#ITAFAS #2DBEBT #OCE55D #EOF2F2 #152325

baroque luxury

#A11E22 #EBABS1 #EOCOIE #ESE4DA #BFBOE3

gracefully modern

#FAACTT #[SC5BD #FOEFEE #606B6F #33303E

sunny & warm

#DAS526 #FBB93D #FEBC3E #DBCGB4 #EITFI0

classic & trustworthy

#CA3542 #2T647TB #B49FAD #AECECS #57575F

Venngage.com



https://venngage.com/blog/how-to-make-an-infographic-in-5-steps/

THERE ARE TEMPLATES ON THE WEB

VAN )t (i 0 o (A ]

%
PHONE APPS

For Phones

0 Chips ° Moleskine Timepage

0= __ O

o Down To Lunch Q Carrot Weather

10 APPLE APPS

JOB SEARCH

TIPS TO USE IN
n

A.l. Won't Find You a Job

Outside-The-Box?

caf au lalt

5 STRATEGIES
FOR VIRAL &
EVERGREEN
CONTENT

HOW TO MAKE A

LIKE THESE TOP TECH COMPANIES
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PLOTLY

Plotly is a Python open source graphing library

= not as powerful as D3

= but does not require javascript programming
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https://plot.ly/python/

