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@ e Try to impeach this
Challenge-accepted by Observable

Try to impeach this.

12:05 PM - Oct 1, 2019 - Twitter for iPhone
https://observablehq.com/@karimdouieb/try-to-impeach-thi

s-challenge-accepted
62.2K Retweets 235.6K Likes

How Charts Lie: Getting Smarter about Visual Information by
Alberto Cairo * References on Miro Board



https://observablehq.com/@karimdouieb/try-to-impeach-this-challenge-accepted
https://observablehq.com/@karimdouieb/try-to-impeach-this-challenge-accepted

Why Information Design?

-Augment understanding
-Find patterns
-Answer questions

Discover hidden story
EXpand memory
Make decisions

nspire action



How do we achieve good information design?

Dr. John Snow British physician.
Locating source of a cholera outbreak
(establishing the disease as water-borne)



https://en.wikipedia.org/wiki/Cholera

Information Design
augments perception

Role of information designer
becomes crucial
as creator, curator and disseminator.



Information design
Challenges

-Misleading information graphics
-Data Equity/Bias
-Misuse of personal data for growth hacking



Information Design Approach

addressing present and future societal issues.

- Problem solving and Critical Thinking
- Exploratory and Interactive
- Multisensorial and Experiential




VCD Student Designers:
Mikko Airikka
Dinh Ngo

Design Workshop:
New Media Students

Producer
Minna Ainoa
Maria Leinvuo

Project Lead/Supervisor
Rupesh Vyas

Problem solving approach:
HSL, Improving Passenger Information
2016-2017

Challenge:

-Seamless information for bus passengers
without using mobile phones*.

- Navigation information for Terminals/Hubs

- In-bus information Dissemination



HSL Passenger Information: Overall Design Process

Build Insight .
Contextual . ght/ Design and
Learn/Observe Quick Implement
Study . Workshop
Prototyping
Passenger Contextual study Insights Co-design Iplement
journey with producers Features workshop with test in real
mapping and Navigation stakeholders context
and identifying distributors of Information
breakpoints in passenger structure Building Reflect
information information Interface prototypes
expectations Interaction flows Document
Study of Design/Print
Technology constraints of Future
constraints passenger Sketthng . Implementation possibilities
communication iterative design :
: . of design
Case studies system ideas of 2
. . . . considering
Literature review information :
. practical
touchpoints
aspects

Existing material



Passenger journey mapping
Learn/Observe and identifying breakpoints in information
expectations

4 // Arrival in Holmenkollen Ski Center at 14.30 for an interview

i

Johan checks the subway schedule from Ruter.com in his hotel room at 13.15. 5 .ﬁ
He leaves the hotel at 13.40 to catch the subway that leaves at 13.55 from the 4 T‘

| Nationaltheatret stasjon
—

T

closest subway station (National theater) towards Holmenkollen. After not
visiting Oslo for a while, Johan first enters the subway station from the wrong
entrance where the trains go towards west. Johan checks the subway to make
sure he is going in the right direction and then exits the subway stations and
enters it from another entrance. Johan finds his way to the platform where the
train 1to Holmenkollen (towards Frognerseteren) goes from. Eventually, Johan
arrives in Holmenkollen at 14.20 and walks to the Ski Center to do the first
interview.

|
. |

Traveltime: 30 min ¢ [= N4 =

13:47 =m Your location

A Go 5 min. View in map
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bane] |
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teren (zone 1) y
it B Holmenkollen [T- —
bane] - - =
Track 2 [Retning =
Frognerseteren) |
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Design and Co-design workshop with HSLs implementation
Workshop teams and Students from Aalto.




Hanasaari {:2, " HSL

E2022 | Hanasaari HRT

Organise information 0 =
using L.A.T.C.H 551 ==
principle by Richard

Saul Wurman

Location

Alphabet

Time (

Category o \: e
Hierarchy



»
o

Final Outcome

Project Documentation

Miestenmetsa
Miestenmetsa
[E2022, ESPOO

Kaampi
Kampen O

LocalMap ——(®

Timetables

Route Map

L o

Zone & Prices

Contact Info, Website Info ——

Header, showing stop
name and number Needs
to show: The transit stop

Route Map, showing current
location and ends of lines
with major transit hubs.
Needs to show: Routes that
service the stop and Areas,
points of interest, transit
options that are accessible
via transit from this stop

Local map, showing nearby
stops and points of inter-
est, if applicable.

Needs to show: Nearby
surroundings (including
points of interest/other
transit options)

Timetables
Needs to show: Routes that
service the stop and Areas

Map of zones and related
price table.

Needs to show: The transit
stop Header, showing stop
name and number

Map of zones and related
price table.

Needs to show: The transit
stop Header, showing stop
name and number

Header, showing stop name
and number

Otaniemensilta
Otnasbron

194 o
[E194A 2,
195 o=
[®)195N o
[®551 &
552

Pysakkiaikataulu
Hallplatstidtabell

Osta lippu puhelimella!

Mobiiliippu =sovellu:

Linjojen reitit
Linjernas rutter

1941044 195 195N

P

Resezoner

Pysakkinumero
Hallplat:




Pysakkinumero

Hannus

Hannus

2387 i
565 =

Design of HSL ‘Bus
Information Poster’
was implemented
during June-July
2017 across Helsinki
Region on each bus
stop.
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102T Kamppi 15:33

16:00 T gasfggspi 124] miml=
; Bus route
& - . O .
o Miestenmetsa — E2215 (] 103/ I nfo rmat ion
nﬁn Dipoli — F2204 (] 103/1,195 | ns | d e b us
m1in Alvar Aallon Puisto — E2226 Q 103/T,194/A, 195, 552 D I S p | ay DeS | g n
suggestions are

being processed

Alvar Aallon Puisto for
@ Alvar Aaltos Park implementation
Alvar Aalto’s Park b
y HSL.
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Hakaniemi

0016 | Hagnas

Metro
Exits

A Toinen linja
Bus stops B - B12
Porthaninkatu

Tram stop 5.

Hakanlementorl
Busstops B2-B4-B6-88

Siltasaarenkatu East
Tram stops T1- 12 T3- T4

a
®
B Siltasaarenkatu West
F]
=

Bus stops B1 - B3

‘Ympyritalo
Bus/tram stops T6 - B1O

TRAMS

STOPS & LINES
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Learnings:

Learning from passengers, Producers of
information and distributors of information
can bring interesting insight for clear
Implementable design ideas.

Visual Principles and in-depth User
research can generate meaningful design.



Data Analyses by
FIMM, UH

Design Team:
Nicola Cerioli
Darius Pacauskas

Design research
project Lead:
Rupesh Vyas

Exploratory Visualisation
FINNGEN Visualisation

Challenge:
Interactive Visual analysis of FINNGEN Data

Explorative, interactive visualization for scientific
community as well as general people of the
society.

Visualisation for Scientific Discoveries of Genetic
correlation with Disease



Information
Design
and Visual

Analyses:
Collaborative
Project with
FiMM, Helsinki
University

Q FINNGEN RESEARCH PROJECT CITIZENS PROFESSIONALS MEDI/ NEWS EN | FI

FINNGEN BRINGS TOGETHER THE
NATION-WIDE NETWORK OF FINNISH
BIOBANKS.

Every Finn can be a part of the FinnGen study by giving a biobank consent.

SAMPLES AVAILABLE

385 000

Samples needed by 2023: 500 000

CURRENT DATA FREEZE

224 580

combined genotype and health registry data

00 8 00
& & L2 5

Samples from biobanks Take part Everybody benefits Collaboration is the key



Information Seeking Principles

by Shneiderman (1996)

Progressive disclosure

Overview First
/Zoom and Filter
Details on Demand



Design Process for Interactive Information Visualization:

Finnish Genetic Structure Data

Discovering Quick Design and

Learn/Observe . Implement
Data Patterns Prototyping Workshop

Journey

mapping of Sketching with Interactive Co-design Test in real

scientist and Data Visualisation workshop with context

researchers in Looking at Scientists and

their research Discovering macro to micro researchers Reflect
patterns in the interactions

Identifying data with Data Validating Publish and

breakpoints in prototypes Document

information Building

expectations Interactive Implementation Future

Visualisation of design Possibilities

Case studies application considering

Literature review prototypes practical

Analysis of aspects

existing

visualisations



Collaborative
Workshop

-Defining common
discovery
expectations

-interactive
data sketches

Genome groups in
North Karelia
icipality of Tuup




Design Factors:
Data Visualisation

Overview first:
Macro Visualisation
Zoom + Filter

Micro Information
Interaction

Details on Demand
Population Grouping

and change over time.

Genetic Ancestry withing Finland: Kuortane

il

!

INFO LEGEND

N

=+
+

Juiliiliili



FI EN SE enter municipality DETAILS INTRO

Genetic Ancestry within
Finland

region municipality S 6 Populations

Tavastia Tampere

2 Populations

10 Populat&gns

Ancestry in Municipality Regional Changes

Municipality: Tampere



https://docs.google.com/file/d/1teZMYM4JU-sPGHj1i4xk_NcMXDmVNqo8/preview
https://geneviz.aalto.fi/genetic_ancestry_finland/
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heart

from: 0.5055403900146485 to: 1
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https://docs.google.com/file/d/1-EysfRzbDpqla0O97Aya2GWeIBvLeVl9/preview

Design Team

Qilli Ketonen
Kalle Jarvenpaa
Nicola Cerioli

Koray Tahiroglu
Rupesh Vyas

Experiential Approach:

Pulse of Tripla
Project with City of Helsinki (Megasense)

Challenge:
Turning Air quality Data into Multi-sensory Data
Art/Visualisation Sculpture to augment perception

Datasets:

Volatile organic compounds woc)
Airborne particulate matter ewvzsarwio
Carbon dioxide (o)

Sound pressure
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MEGASENSE APl — - =5
e
Ubiquitous data collection for the Internet of Things

indoor-formalg

‘. MEGASENSE Home Write API Read API Datasets

Available Datasets

The available datasets are described here.

UrbanSense Air Quality Dataset

The Urbansense Air Quality dataset consists of air pollution sensing data reported by low cost sensor
devices designed by the University of Helsinki. The devices are stationary and located in and around
the Kumpula campus area. The map below shows the locations of currently deployed sensors. All the
devices are measuring outdoor air.



multi-layer sampling

musical piano pitch, timbre, rhythm multi-layer sampling
sample-based granular
musical cello (low) timbre, amplitude synthesis
sample-based granular
Noise (da) abstract radio static grain density, granural index synthesis

amplitude, size of water

water source multi-layer sampling
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Pulse of tripla: data flow
KACIIINI

0

PROCESSING | ——— ‘ tEED
DA"Q/.ISé/ETS q data prOCessing L IDAR SLNS()R

(csv, lidar)






https://docs.google.com/file/d/1z6W-muqfUAcYgxCXSJgGp40z3BrYiF2r/preview
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https://docs.google.com/file/d/14XWcfKQDdgc3Y1LfiKPv5Wlga9OQseL5/preview

Learnings:

Collaborate with other knowledge domains as
Interdisciplinary synthesis are valuable for future
development of Public Sector.

Tools Used:
Javascript, D3, HTML, CSS, Gephi, Python, Node.js



Types of data

Quantitative data(numerical)

Continuous
Discrete

Qualitative data(categorical)

Nominal
Ordinal



Qualitative data

Ordinal data

"Difference and order are implied BUT,
intervals are no longer equivalent.
Example :- ranking system

Nominal data

"Only difference is implied.

"Observations are classified into mutually exclusive
categories.

"Examples: Gender, ID numbers, pass/fail response



Quantitative data

o

Discrete: Reflects a number obtained by
counting no decimal.

Continuous: Reflects a measurement; the number
of decimal places depends on the precision of
the measuring device.

Ratio scale: Order and distance implied.
Differences can be compared; has a true zero.
Ratios can be compared.

Examples: Height, weight, blood pressure
Interval scale: Order and distance implied.
Differences can be compared; no true zero.
Ratios cannot be compared.

Example: Temperature in Celsius.




I nn ate Proximity Similarity Enclosure Symmetry
0000 9000 gooo

dlSpOSlt?On 0000 U0
to perceive 0000
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Gestalt Visual
Perception e !

Principles




Visual Perception offers handles to free up memory.

MTHIVLWYAGHKILKMTWYN
ARDCAIREQGFPSTWYARN
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Visual Perception offers handles to free up memory.
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Position
changesin x, y, and z location

Size
changes in length, area or volume

Shape

infinite number of shape

ARO®O

Value
changes from light to dark

Color
changes in hue

Orientation
changes in alighment

| [/ /-

Texture
variation in ‘grain’ and texture

Fig. 2.2 Original visual variable (redrawn from Bertin et al.’??)




VARIABLES OF THE IMAGE

XY | 2 dimensions of the plane

Size

Value

DIFFERENTIAL VARIABLES

Texture

Color

Orientation

Shape

POINT
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Mackinlay?® expanded Bertin’s variables and proposes

effectiveness of encodings by data type.

Quantitative
Position
Length

Angle

Slope

Area (size)
Volume

Density (value) ¢/

Color Sat.
Color Hue
Texture
Connection
Containment
Shape

Ordinal

- Position

» Density (value) «
» Color Sat.

» Color Hue

» Texture

» Connection

» Containment
\ Length

*Angle
*Slope

* Area (size)
*Volume

- Shape

Norminal

- Position
- Color Hue
- Texture
- Connection
- Containment
* Density (value)
» Color Sat.
» Shape
~ Length
- Angle
- Slope
- Area (size)
- Volume

Fig. 2.3 Effective ranking of visual variable (redrawn from Mackinlay'®')




Ranking Visual Encodings

Most accurate Position (common) scale

~ Position (non-aligned) scale

Comparing L
Quantities

Least accurate Color hue-saturation-density




Wurman’s
LATCH Theory

Location, H !
Alphabet,
Time,

Category,
Hierarchy

Lumpur

68" 1381 1403

Jin Mao Men

Trace Building

Towers Buildings

School of Arts, Design
and Architecture

Canadian  Menara ’ o Tanjin fic  Jin Mao
Nationa: Kuala 2 w Building
Towet  Lumpur or Tower

Petronas  Sears
Towers Tower
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ACCESS TO HOSPITALS
Grand Paris: Who can getto a
hospital without taking their car?

The closest hospital is, on average,

- 21 minutes

by foot or public transport
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Sectoral
policies cause
incoherence in
forest
management and
ecosystem
service
provisioning

https://www.sciencedirect.com/scie

nce/article/pii/S138993412200001
6?via%3Dihub#f0020

Sectoral policy i Biodiversity Bioeconom
strategy (BDS) strateg

Policy targets

h 4 v

Forest Ecosystem Services (FES) Forest data
policy analysis

representing
& national scale

Optimal management for sectoral policies?
multi-objective optimization
- ; il T q : . Forest
f | o f ¥ { R i
Management b ; R R R ; il management
] ‘ i simulation
100 years

setasde | i e |

‘ Long-term development l

N
Climate change
Ecol no, RCP2.6, RCP4.5
MF

Ecol = Ecological services
Econ = Economical service
Soc = Social services

MF = Multifunctionality


https://www.sciencedirect.com/science/article/pii/S1389934122000016?via%3Dihub#f0020
https://www.sciencedirect.com/science/article/pii/S1389934122000016?via%3Dihub#f0020
https://www.sciencedirect.com/science/article/pii/S1389934122000016?via%3Dihub#f0020
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IPCC report

¢) The extent to which current and future generations will experience a
hotter and different world depends on choices now and in the near-term

Future emissions ¢
-| scenarios:

very high

intermediate

4°C Global temperature change above 1850-1900 levels

born

0170 years
old
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Width of the Region Km? Physicians
sl v e " Queuing Factor: I — Voronoy Tesselation of Hospitals in Finland
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Nassar's Enablers

[
By January 31, 2018, 265
women have accused
Nassar of sexual abuse.
Over the course of 20 years, Gymnast

only around 5% of these 265
women came forward and
reported the abuse while it ,

was ongoing. v

|
24 enablers are known to J. Geddert
have silenced the victims, (Twistars)

either by disbelief, in-action
or by covering for Nassar.

<]

Larissa Boyce,
Jane Doe

w

Kathie Klages
(MsU)

Christie
Achenbach

v

Kelli Bert
(Msu)

Tiffany Thomas Jennifer Rood Kyle Stephens

Lopez Bedford

v A 4 v

_— — _—

[ E— /1
[

Destiny Lianna Hadden Dr. Garry

Teachnor- (Msu) Stollak (MSU),

Hauk, Lianna Stephens’

Hadden (MSU) parents

Brianne
Randall

4
v

Meridien
Township
Police

Amanda Aly Raisman, Mattie

Thomashow  Maggie Nichols

vV W Vv
v

— . [
I m— .

I— .

—

[ I—

I—

Dr. Jeffrey Steve Penny Debbie
Kovan, Kristine (USAG), Gina Horn (!
Moore, Dr. Nichols

William

Strampel, 3

physicians

(MsU)



https://wall-of-silence-nassar.com/
https://wall-of-silence-nassar.com/

creativity
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Visualizing

OWLEDGE Conference  Workshops

2018
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Aalto University

Visualizing Knowledge brings together a diverse group of creators
and decision-makers to discuss new approaches in data visualization
and information design - designers, journalists, scientists, people
from the public sector and enthusiasts. This year's event is centered
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Conference: 4 May, 2018
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Tools: non-coding >> coding

http://selection.datavisualization.ch/
https://datavizproject.com/
https://datavizcatalogue.com/
https://rawgraphs.io/

https://openrefine.org/ (Data cleaning/organising)
https://vega.qithub.io/vega/

https://d3js.org/

Colour for Data visualisation
http://colorbrewer2.org



http://selection.datavisualization.ch/
https://datavizproject.com/
https://datavizcatalogue.com/
https://rawgraphs.io/
https://openrefine.org/
https://vega.github.io/vega/
https://d3js.org/
http://colorbrewer2.org/#type=sequential&scheme=BuGn&n=3

Tools for information design

The DNA of Visualization

A universal grammar for specifying visualization types

DESFN of visualization

S0 0000000000000 0000000000000000000000000000000000000000sE00sEsssssssssscsscsssssss,

visualized acwal specific information .
types of information visual encodings visual components e
question answered information that Visualizations and their b
possible transformations) visual encodings can show visual components can be: 4
constructed using ... Jll arranging .
What does it look like? GAB configuration and ried through . ... . [l varying .
visual appearance ked using .
B picturing .
5| Where? EOE spatal location .
5 layout principles o
g [ mapping S
k4 : X8 positioning along an axis 0 .
2| When? BIM point in time ARY array O o .
g r— GRI grid o ¢
a B3 sizingo PGR polar grid
| ASD array witha shared dimension pd
[0 repeating :iz overlay :I\:Y.\Shvvddl:qmm .
How much or how many? QUA quantity PIL ol ,',:: > - .
[ ordering o DDL diverging from a datum line O .
y { CFR constrained freedom .
f [ gradient coding ] s
What proportion? BRO| proportion { T .
[ proportional partitioning & ’ S
{ 4 directions 2
B colour coding .
con. 2
Which order or ranking? BRD order 1 bor horizontal .
2 i I shape coding ver vertic .
3 \ ang angulor .
[E3 grouping by position O rad roc >
| thd third-dimension S
3| Which group or category! GAE category spi spiral .
= v a visualization species e
g ] v « wid width (for example a chart type)
EEX] coupling by adjacency Zen length S et el corbination .
{ " of VisDNA bulding block -
Does a given relationship hold? relationships [es | g
- nesting D
(between two entities) between entities
being present or not
reference elements e
) o] visualization
axis lines grid marks PPN
v = tick marks  legends
axis labels et T
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Figure 1. The ‘DNA' building blocks and their possible relationships for visu

nation
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Tools for information design

RAW 2.0 beta

o >
I
o

Alluvial Diagram
Correlations, proportions

Multi-set bar chart

Arc Diagram
Networks

Stacked bar chart

Bar chart
Correlations

Beeswarm plot

,6‘.

Correlations, proportions mEEl Correlations, proportions L L2 Distributions, time series, proportions
Alluvial Diagram
It shows correlations between categorical i Box plot ‘ @? Bubble chart %ﬁ%‘g Bumpchart
dimensions representing them as flows, as Distributions ‘ i Correlations, proportions i \ Time series, correlations, proportions
visually linking categories with shared items.
Each rectangle represents a unique value in
the selected dimension, its height is - . . .
proportional to its value. Correlations are T Circle Packing Circular dendrogram . Contour plot

represented with curved lines whose width is

proportional to their value.

w [<>]

Hierarchies, proportions

Convex hull
Correlations, proportions

Hierarchies, proportions

Linear dendrogram
Hierarchies, proportions

L]

Correlations, distributions

Gantt chart

Time series, correlations

@ Hexagonal binning n Horizon graph Line chart
) Correlations, distributions A L Time series, correlations Time series, correlations
=:".. Matrix Plot Parallel coordinates q Pie chart

Correlations, time series, proportions

Correlations, distributions

Proportions


https://www.rawgraphs.io/

Tools for information design

https://datavizproject.com/
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n ALL FAMILY ~ INPUT ¥ FUNCTION ¥ SHAPE - Q (i} by ferdio

Alluvial Diagram Sankey Diagram Donut Chart Line Graph Radial Bar Chart
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Treemap Stacked Bar Chart
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Bar Chart (Vertical) Sunburst Diagram Flow Map
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https://datavizproject.com/

Tools for information design

1. Explore Data
@ OpenRefine OpenRefine can help you explore large data sets with ease. You can find out more

about this functionality by watching the video below.

A free, open source,
powerful tool for working . Google Refine 2.0 - Introductio... 0 ~»
) Watch Later Share
with messy data Google refinegoverment T contracts

Facet/ Filter  Undo / Redo 512 matching rows (5200 total)
Refresh Reset Al Remove All  Show as: rows records Show: 5 10 25 50 rows
ey S v A o Name ¥ TypeofContract ~ Dateof Award v StartDate v

nt Cluster

Home
Community More videos

Documentation

Clean Your Data!
Getting Started with

Download OpnRef ine
Data Privacy

Contact Us

Blog

P o) 1:47/647




Tools for information design

Overview Examples Documentation APl Source

) Data-Drven Documents

Pa A

e g 90 T

¢ X?; 3 e
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Like visualization and creative coding? Try interactive JavaScript notebooks in Observable!



Book References:

> \/isualization Analysis & Design by Tamara Munzner

> \/isual Explanations by Edward Tufte

> The Visual Display of Quantitative Information by Edwards Tufte

> Now you see it by Stephen Few

> Graphesis, Visual Forms of Knowledge Production by Johanna Drucker
> How charts Lie by Alberto Cairo



rupesh.vyas@aalto.fi
(@rupvectra
@vizknowledge

https://vimeo.com/vizknowledge
https://vizknowledge.aalto.fi/
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