CSE 512 - Data Visualization

Narrative Visualization

Matthew Conlen

(with material from Jeft Heer, Edward Segel, and Jessica Hullman)
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STORYTELLING

as ancient as mankind

Going forward
| carried wax along the line, and laid it
 thick on their ears. They tied me up, then, plumb
{ amidships, back to the mast, lashed to the masit,
by and took themselves again to rowing. Soon,
& as we came smatrtly within hailing distance,
the two Sirens, noting our fast ship,
off their point, made ready, and they sang...




STORYTELLING

across various media

PEOPLE TELL STORIES
WORDS TELL STORIES
IMAGES TELL STORIES
COMICS TELL STORIES
MOVIES TELL STORIES




Narrative Story-Telling



Narrative Story-Telling

narrative (n): An account of a series ot
events, facts, etc., given in order and with the
establishing of connections between them.



Narrative Story-Telling

narrative (n): An account of a series ot
events, facts, etc., given in order and with the
establishing of connections between them.

Effective story-telling “require[s] skills like

those familiar to movie directors, beyond a
technical expert’s knowledge of computer
engineering and science.” - Gershon & Page ‘01
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Generals Wary of Move to Cut Their Ranks

By GINGER THOMPSON and THOM SHANKER

WASHINGTON — Maj. Gen. Paul D. Eaton, a retired Army officer, is familiar with the perks
and pitfalls of power, having commanded tens of thousands of troops at Fort Benning, Ga.,
managed budgets exceeding $2 billion in Iraq, and overseen layers upon layers of staff members
who helped manage both his professional duties and his personal life.

He has experienced the full range of lifestyles that come with military leadership, living at one
point in an elegant antebellurm mansion, and at another, with eight other officers crowded in a
marble bathhouse behind one of Saddam Hussein’s old palaces.

When he traveled, he was occasionally able to justify the use of military aircraft, but most times,
he said, he flew coach. And today he lives on a pension worth 75 percent of his military salary,
with health benefits that cover everything except dental and eye care for himself and his wife.

“We are well compensated, and we live very comfortable lives,” General Eaton said, referring to
the military’s most senior leaders. “But when you lock at all the things going on around a
general, the nation is getting a very, very high return on its money.”

Not everyone at the Pentagon agrees. Two weeks ago, Defense Secretary Robert M. Gates
announced a sweeping effort to improve efficiency that, among other things, takes aim at the
military’s sacrosanct corps of generals and admirals, ordering his staff to cut at least 50
positions, and making clear that he would be happier if they cut more.
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Anecdotal Lead
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military’s sacrosanct corps of generals and admirals, ordering his staff to cut at least 50
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Topics

Narrative visualization design
Navigation in interactive documents
Narrative Vis + Science

Tools for creating interactive documents
Evaluating interactive articles

Chart sequence models



Storytelling
... with data?
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Change in teen shenanigans from 1993 to 2013.

Showing % difference from 2003 levels.
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http://www.youtube.com/watch?feature=player_detailpage&v=hVimVzgtD6w#t=159s

Narrative Devices for Storytelling with Data
What devices communicate effectively?

... for which contexts and audiences?



Narrative Visualization
Design Space
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Almost 26000 sites were identified within rivers in
England and Wales. If all of these were used for
hydropower the theoretical total power potential
would be 1178MW - enough electricity for about
845,000 homes. In reality the practical potential
will be a fraction of this due to practical and
environmertal constraints.

The average size of each opportunity is small, at
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Wallsend's Segedunum Roman fort, the
eastern buttress of the great
fortification. A host of ‘angels” will
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spectacular show arranged by the
German arts company Theatre Anu
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Budget 2010: reaction from around the UK

People in key constituencies around the country give their responses to Alistair Darling's
budget

Paddy Allen, Jenny Ridley and Carly Levene
guardian.co.uk, Wednesday 24 March 2010 15.00 GMT

Hammersmith and Fulham
- N 2 Unemployment benefit
: claimant count, February
: 2010
‘.
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Shilpa Wymer, 40, is managing director of
two branches of Pitman Training Ltd, a
training school specialising in secretarial
and PA training

Il 10% and above

Enquiries from individuals suddenly dropped
off a cliff from October 2008 and in
January last year we had to lay off a couple
of people, though things have picked up
since. The budget seems very positive and
shows the government are thinking about
small and medium sized businesses at last.
I think the measures will help businesses be
more confident, which will have a knock-on
effect on us. It has turned my head and
made me think about which way I will vote.

Constituency profile

MP: Greg Hands, Conservative. Majority: 5,029
Unemployment benefit claimants, Feb 2010:
3,281 (up 13% over last year)
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How 2 M.T.A. Decisions
Pushed the Subway Into Crisis

By ADAM PEARCE MAY 9, 2018

40% of trains delayed

20

Delayed trains

2012 2015 2018

Source: M.T.A. on-time performance data

By now, New York City commuters are familiar with the wait.
We descend from the bitter cold or the stifling heat to find
subway platforms teeming with other bodies trying to make
it to work on time. Delays ripple through the system, so
there’s barely room to squeeze into the next train that
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Visual Structuring Highlighting Transition Guidance Ordering Interactivity Messaging

Progresss Tracker

Film / Video / Animation

Establishing Shot / Splash Screen

Consistent Visual Platform

Progress Bar / Timebar

Feature Distinction (focus, color, detail, outline)
Familiar Objects (but still cuts)

Viewer (Camera) Motion

Animated Transitions

Hover Highlighting / Details
Filtering/Selection/Search/Breakdown/Timebar
Very Limited Interactivity

Stimulating Default Views

Accompanying Article

Introductory Text (more than a sentence)

Comment Repitition
Summary/Synthesis

Science Fair Poster
Continuity Editing
User Directed Path
Navigation Buttons
Explicit Instruction
Captions / Headlines

Magazine Style
Viewing Angle
Object Continuity
Random Access
Tacit Tutorial
Multi-Messaging

Flow Chart
Slide Show
"Checklis
Close-Ups
Motion
Audio
Zooming

Visualization Description

Architecture and Justice (Brooklyn Crime Blocks)
John Snow’s chart of deaths from cholera
Politicians abuse their free-mailing privileges before elections
Football (soccer) drawings

Pedestrians crossing the street

The Climate Agenda

When Did Your County's Jobs Disappear?
Acadametrics House Price Index

Banks’ earnings: How compensation relates to performance
Deadly offensive: Taliban attacks in Pakistan
GDP Moves by Sector

UK economic data

Budget 2010: Reaction from around the UK
Formula One 2010: driver's rankings

Lighting up Hadrian's wall

Mapping hydropower hotspots across the UK
Moscow metro bombs: interactive map

The world economy turns the corner

A Map of Olympic Medals

All of Inflation's Little Parts

Barry Bonds visualization (interactive)

The Ebb and Flow of Movies: Box Office Receipts 1986 — 2008
The Jobless Rate for People Like You
Advertisement: Bus

Advertisement: Helicopter

Analyzing Obama's schedule

Oscars 2010: the best picture nominees

The consumer and retail price indices since 2006
UK Voting Intentions

Barry Bonds Visualizaiton (Static Image)
Comparison of Bear Markets

How Americans Spend Their Day

Michelle Obama's Family Tree

NetFlix Rentals

Vancouver's Olympic Venue

On the Map: Five Major North Korean Prison Camps
A Visual Guide to the Financial Crisis

Economic Meltdown of 2008-2009

Where Did All the Money Go?

Life cycle of a beetle through a year

McCloud's "Making Comics"

How the Government Dealt with Past Recessions
Afghanistan: Behind the front line

Toyota timeline: a company history

Gapminder Human Development

Earthquakes: why they happen

Iran's nuclear programme

Shaun White's Double McTwist

Toyota's stick accelerator problem

Alpine Skiing, From Technical Turns to Tucks and Speed
Budget Forecasts vs. Reality

Mac Orientation Video

Delta Airplane Safety Video

"The Story of Stuff"

Virgin America Airplane Safety Video

+ [Annotated Graph / Map
+ [Comic Strip
' |Character Direction

i

+ [Annotations
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Annotated Chart Parttioned Poster

Comic Strip Slide Show Film/Video/Animation

Genres for Narrative Visualization (2010)
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Comic Strip Slide Showy FilmAideo’/Animation

Genres for Narrative Visualization (2010)

Missing “scrolly-telling” designs...



Genres + Interactivity + Messaging =

DI ESIEIN] SIHACE

STORYTELLING Author Driven
CLARITY strong ordering
heavy messaging
limited interactivity

Reader Driven ASK QUESTIONS
weak ordering EXPLORE
light messaging
free interactivity

martini drill-down
glass story
interactive
slideshow Y -
3" ‘LLD
~p A



http://www.guardian.co.uk/business/interactive/2009/mar/24/rpi-inflation?intcmp=239
http://www.nytimes.com/interactive/2010/02/02/us/politics/20100201-budget-porcupine-graphic.html
http://www.washingtonpost.com/wp-srv/special/world/north-korean-prison-camps-2009

Other techniques:
simulation, games,
rhetorical, draw the trend
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Who Should Get Parole?

Even the best risk assessments yield probabilities, not certainties. That means they label as “high risk” some people who won't
commit another crime and label as “low risk” some people who will. This simulation lets you sort offenders into risk categories
based on the results of an assessment. Think we should rarely lock up anyone who wouldn’t reoffend? Set the “low risk” threshold
high and the "high risk” threshold even higher. Have little tolerance for recidivism? Try the opposite. In the real world, policymakers
have to strike a balance. Read more »

The prisoners in this simulation are up for parole. Prisoners are placed in one of three categories Some people you let out reoffended. Some people
Some will reoffend if released and some won't. based on these estimates. Move the slider to you left in prison wouldn't have. Are you OK with
They each take an assessment, which estimates change the cutoffs for each category. "Low risk” the results?
the chance they will reoffend. prisoners will be awarded parole. "High risk”

prisoners will be denied.
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I am female . White ~ and currently 23 years old.
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You Draw It: What Got Better or
Worse During Obama’s Presidency

By LARRY BUCHANAN, HAEYOUN PARK and ADAM PEARCE JAN. 15, 2017

Draw your guesses on the charts below to
see if you’re as smart as you think you are.

Under President Obama, the unemployment
rate ...

Draw the line
for the Obama years.
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https://www.nytimes.com/interactive/2017/01/15/us/politics/you-draw-obama-legacy.html

If job growth were actually steady ...the jobs report

Pause
over the last 12 months... could look like this:
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If job growth had ...the jobs report
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Blue Feed, Red Feed

See Liberal Facebook and Conservative Facebook, Side by Side

By Jon Keegan
Published May 18, 2016 at 8:00 a.m. ET | Updated hourly
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PRESIDENT TRUMP HEALTH CARE GUNS ABORTION ISIS BUDGET EXECUTIVE ORDER IMMIGRATION

SHOWING POSTS ABOUT:

LIBERAL © CONSERVATIVE ©

XY The Federalist Papers ©@
A © hours ago

A horrible testament to what happens with government-run
healthcare systems.

Zame Occupy Democrats @ [ £]

2 hours ago

The president thought he could undo his predecessor's legacy, but
his plan isn't exactly panning out.

These Facebook posts do not represent the reporting or opinion of The Wall Street Journal, and are not verified, edited or endorsed in any way. Read our
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Interactive Documents:
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Gun Deaths In America

CLICK to advance



Gun Deaths In America

CLICK to advance



Published: February 2, 2010

Budget Forecasts, Compared With Reality

Just two years ago, surpluses were predicted by 2012. How accurate have past White House budget forecasts been?

[1[2]3]4 Bl 5 [nexy]

Latest forecast 2 0 1 0
Today, with a better . $0.0

understanding of the i trillion
severity of the economic
downturn, the deficit . ... but the 2008 )
. . forecast for 2012 did.
situation is much more
dire. 0.5

The 1995 forecast for 1999
did not predict a sumplus ...

Use the slider to isolate a single year's forecast.

1982 1986 1990 1994 1998 2002 2006 2010 2020
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Ramadi: The Government Provides an
Opening for ISIS

Tensions between this city’s residents, who are mostly
Sunni, and the central government had been brewing
here for at least a year. Then in December, Iraq’s prime
minister, Nuri Kamal al-Maliki, ordered security forces
to dismantle a protest camp — an outlet for
disenchanted Sunnis angered at their treatment by the
Shiite-dominated government. The action ignited days
of violence and created the opening ISIS needed to seize
parts of the city, the provincial capital.

Falluja: A Symbolic Fall

Just days after the raid on the camp in Ramadi, ISIS
fighters destroyed the Police Headquarters and mayor’s
office here, planted their flag on government buildings
and decreed the city to be theirs. Ten years earlier,
American forces had captured this city from Qaeda-style
insurgents at a considerable cost of American lives.

NY Times
2014

———— s

Yoo

17 MILES TO BAGHDAD
e o -


http://www.nytimes.com/interactive/2014/07/03/world/middleeast/syria-iraq-isis-rogue-state-along-two-rivers.html
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In machine learning, computers apply statistical
learning techniques to automatically identify
patterns in data. These techniques can be used to
make highly accurate predictions.

Keep scrolling. Using a data set about homes, we
will create a machine learning model to distinguish
homes in New York from homes in San Francisco.
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Discrete step vs. Continuous scroll

Different means for narrative navigation.
A source of debate among practitioners!


https://eagereyes.org/blog/2016/the-scrollytelling-scourge
https://medium.com/@zanarmstrong/why-choose-scrollytelling-steppers-155a59dd97fe

Discrete step vs. Continuous scroll

Different means for narrative navigation.
A source of debate among practitioners!

Step: sequential frames as in a slideshow
Simple and familiar, but less engaging?
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Discrete step vs. Continuous scroll

Different means for narrative navigation.
A source of debate among practitioners!

Step: sequential frames as in a slideshow
Simple and familiar, but less engaging?

Scroll: continuous navigation of page
Parameterize content by scroll position
May cause usability / scrolljacking issues
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Discrete step vs. Continuous scroll

Different means for narrative navigation.
A source of debate among practitioners!

Step: sequential frames as in a slideshow
Simple and familiar, but less engaging?

Scroll: continuous navigation of page
Parameterize content by scroll position
May cause usability / scrolljacking issues

Hybrids: scroller with discrete sections
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Random

Regular Small-world

- A -
p= 0 - >
Increasing randomness

Figure 1 Random rewiring procedure for interpolating between a regular ring
lattice and a random network, without altering the number of vertices or edges in
the graph. We start with a ring of n vertices, each connected to its kK nearest
neighbours by undirected edges. (For clarity, n = 20 and k = 4 in the schematic
examples shown here, but much largern and k are used in the rest of this Letter.)
We choose a vertex and the edge that connects it to its nearest neighbour in a
clockwise sense. With probability p, we reconnect this edge to a vertex chosen
uniformly at random over the entire ring, with duplicate edges forbidden; other-
wise we leave the edge in place. We repeat this process by moving clockwise
around the ring, considering each vertex in turn until one lap is completed. Next,
we consider the edges that connect vertices to their second-nearest neighbours
clockwise. As before, we randomly rewire each of these edges with probability p,
and continue this process, circulating around the ring and proceeding outward to
more distant neighbours after each lap, until each edge in the original lattice has
been considered once. (As there are nk /2 edges in the entire graph, the rewiring
process stops after k/2 laps.) Three realizations of this process are shown, for
different values of p. Forp = 0, the original ring is unchanged; as p increases, the
graph becomes increasingly disordered until for p =1, all edges are rewired
randomly. One of our main results is that for intermediate values of p, the graph is
a small-world network: highly clustered like a regular graph, yet with small
characteristic path length, like a random graph. (See Fig. 2.)
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Figure 2 Characteristic path length L(p) and clustering coefficient C(p) for the
family of randomly rewired graphs described in Fig. 1. Here L is defined as the
number of edges in the shortest path between two vertices, averaged over all
pairs of vertices. The clustering coefficient C(p) is defined as follows. Suppose
that a vertex v has k, neighbours; then at most k,(k, — 1)/2 edges can exist
between them (this occurs when every neighbour of v is connected to every other
neighbour of v). Let C, denote the fraction of these allowable edges that actually
exist. Define C as the average of C, over all v. For friendship networks, these
statistics have intuitive meanings: L is the average number of friendships in the
shortest chain connecting two people; C, reflects the extent to which friends of v
are also friends of each other; and thus C measures the cliquishness of a typical
friendship circle. The data shown in the figure are averages over 20 random
realizations of the rewiring process described in Fig.1, and have been normalized
by the values L (0), C(0) for a regular lattice. All the graphs haven = 1,000 vertices
and an average degree of k = 10 edges per vertex. We note that a logarithmic
horizontal scale has been used to resolve the rapid drop in L (p), corresponding to
the onset of the small-world phenomenon. During this drop, C(p) remains almost
constant at its value for the regular lattice, indicating that the transition to a small
world is almost undetectable at the local level.
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Collective dynamics of ‘small-world’ networks

Duncan J. Watts* & Steven H.
Department of Theoretical and Applied Mechanics, Kimball Hall, Cornell University, Ithaca, New York 14853, USA

ABSTRACT Networks of coupled dynamical systems have been used to model biological oscillators, Josephson junction arrays, excitable media, neural networks,
spatial games, genetic control networks and many other self-organizing systems. Ordinarily, the connection topology is assumed to be either completely
regular or completely random. But many biological, technological and social networks lie somewhere between these two extremes.

Here we explore simple models of networks that can be tuned through this middle ground: regular networks 'rewired' to introduce increasing amounts of
disorder. We find that these systems can be highly clustered, like regular lattices, yet have small characteristic path lengths, like random graphs. We call
them 'small-world’ networks, by analogy with the small-world phenomenon (popularly known as six degrees of separation). The neural network of the
worm Caenorhabditis elegans, the power grid of the western United States, and the collaboration graph of film actors are shown to be small-world
networks.

Models of dynamical systems with small-world coupling display enhanced signal-propagation speed, computational power, and synchronizability. In
particular, infectious diseases spread more easily in small-world networks than in regular lattices.

ALGORITHM To interpolate between regular and random networks, we consider the following random rewiring procedure.

We start with a where each vertex like so. We choose a vertex, and  With probability p, we reconnect We repeat this process by
ring of nvertices is connected to its the edge to its nearest this edge to a vertex chosen moving clockwise around
k nearest neighbors clockwise neighbour. uniformly at random over the the ring, considering each
entire ring, with vertex in tumn
A0 07 TN SR Do N ST, duplicate edges A until one lap
o N=12 o o k=4 o Ji 3 Ji ) X , forbidden. Other- L , is completed.
wise, we leave A
. . B - . » . » ~ . & 4 B » O
.« o« <> ‘a's’ <Y the edge in place. ‘a's A
Next, we consider the As before, we randomly We continue this process, Forp=0, As pincreases, the Atp=1,all
edges that connect vertices  rewire each of these circulating around the ring and the ring is graph becomes edges are re-
to their second-nearest edges with probability p. proceeding outward to more unchanged. increasingly disordered.  wired randomly.
neighbours clockwise. distant neighbours after each o @r— =0.15

lap, until each original edge

) & : . . .
. has been considered once. ‘j 0.9 r. ‘\' A P.‘ //
- + As there are nk/2 edges in . . o 'j%\’l‘?’
<Gy the entire graph, the rewiring . rJ . /\ {‘0
v process stops after k/2 laps. < e i

This construction allows us to ‘tune' the graph between regularity (p = 0) and disorder (p = 1), and thereby to probe the intermediate region0<p <1,
about which little is known.

Victor, 2011



Collective dynamics of ‘small-world’ networks

Duncan J. Watts* & Steven H.
Department of Theoretical and Applied Mechanics, Kimball Hall, Cornell University, Ithaca, New York 14853, USA

ABSTRACT Networks of coupled dynamical systems have been used to model biological oscillators, Josephson junction arrays, excitable media, neural networks,
spatial games, genetic control networks and many other self-organizing systems. Ordinarily, the connection topology is assumed to be either completely
regular or completely random. But many biological, technological and social networks lie somewhere between these two extremes.

Here we explore simple models of networks that can be tuned through this middle ground: regular networks 'rewired' to introduce increasing amounts of
disorder. We find that these systems can be highly clustered, like regular lattices, yet have small characteristic path lengths, like random graphs. We call
them 'small-world’ networks, by analogy with the small-world phenomenon (popularly known as six degrees of separation). The neural network of the
worm Caenorhabditis elegans, the power grid of the western United States, and the collaboration graph of film actors are shown to be small-world
networks.

Models of dynamical systems with small-world coupling display enhanced signal-propagation speed, computational power, and synchronizability. In
particular, infectious diseases spread more easily in small-world networks than in regular lattices.

ALGORITHM To interpolate between regular and random networks, we consider the following random rewiring procedure.

We start with a where each vertex like so. We choose a vertex, and  With probability p, we reconnect We repeat this process by
ring of nvertices is connected to its the edge to its nearest this edge to a vertex chosen moving clockwise around
k nearest neighbors clockwise neighbour. uniformly at random over the the ring, considering each
entire ring, with vertex in tumn
A0 07 TN SR Do N ST, duplicate edges A until one lap
o N=12 o o k=4 o Ji 3 Ji ) X , forbidden. Other- L , is completed.
wise, we leave A
. . B - . » . » ~ . & 4 B » O
.« o« <> ‘a's’ <Y the edge in place. ‘a's A
Next, we consider the As before, we randomly We continue this process, Forp=0, As pincreases, the Atp=1,all
edges that connect vertices  rewire each of these circulating around the ring and the ring is graph becomes edges are re-
to their second-nearest edges with probability p. proceeding outward to more unchanged. increasingly disordered.  wired randomly.
neighbours clockwise. distant neighbours after each o @r— =0.15

lap, until each original edge

) & : . . .
. has been considered once. ‘j 0.9 r. ‘\' A P.‘ //
- + As there are nk/2 edges in . . o 'j%\’l‘?’
<Gy the entire graph, the rewiring . rJ . /\ {‘0
v process stops after k/2 laps. < e i

This construction allows us to ‘tune' the graph between regularity (p = 0) and disorder (p = 1), and thereby to probe the intermediate region0<p <1,
about which little is known.

Victor, 2011



C @ https:/distill.pub/2017/momentum/ Q@ & O 0 é“'m <

6 Distill ABOUT  PRIZE  SUBMIT

Why Momentum Really Works

| Starting Point

Optimum

2
Solution

Step-size a = 0.0027 Momentum B = 0.99 We often think of Momentum as a means of dampening oscillations

a a and speeding up the iterations, leading to faster convergence. But it

distill.pub Graphics driven ML journal



C @ https:/distill.pub/2017/momentum/ Q@ & O 0 é“'m <

6 Distill ABOUT  PRIZE  SUBMIT

Why Momentum Really Works

| Starting Point

Optimum

2
Solution

Step-size a = 0.0027 Momentum B = 0.99 We often think of Momentum as a means of dampening oscillations

a a and speeding up the iterations, leading to faster convergence. But it

distill.pub Graphics driven ML journal



The Beginner's Guide to
Dimensionality Reduction

Explore the methods that data scientists use
to visualize high-dimensional data.

By: Matthew Conlen and Fred Hohman

July 16, 2018

CLICK TO BEGIN

Conlen & Hohman, VisXAi 2018
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Explorable Multiverse Analysis

Demo



https://explorablemultiverse.github.io/

Administrative Break



Administrative Break

“Encore” D3 tutorial today!
3:30p Gates 371

Observable notebook from the
tutorial is available on course site.



Narrative Implementation

Do-It-Yourself
Monitor scroll position & element positions

Guidance: M. Bostock, J. Vallandingham

Third-Party Support
Helper Libraries
Interactive Document Formats: |dyll


https://bost.ocks.org/mike/scroll/
http://vallandingham.me/think_you_can_scroll.html

Y idyll

A toolkit for creating data-driven stories
and explorable explanations.



Overview
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Overview

Document model for
interactive articles

Component:
Header

title: “Article Title”
Props: subtitle: “subtitle..”
author: “Author Name”

Text

text: “Lorem ipsum.”

Component:
Custom

customProp: “value”

PIEpSE border: “green”

Text

text: “Lorem ipsum.”

Input: text and
component specifications

Article Title

Article subtitle and other
infc i
By

Custom Component

Output: HTML, JS, CSS
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Overview

Markdown-based
specification language

[var name:"x" value:5 /]
# Hello World

The value of x is
[Display value:x format:"d" /].

59



Overview

Component library

supporting common needs

7 Idyll Documentation | Stand.

x4

@ hitps:/idyll-lang.org/docs/components

Overview
Introduction
Getting started
Markup Syntax
Build Options

Advanced Configuration

Interactivity

Built-in components

Using components from npm
Make your own component

scrolling and Refs

Publishing
Deploying to the web
Embedding Idyll

Useful Links
Github

Chat

Twitter

Examples

Built-ln Components

Idyll ships with a handful of components that handle common tasks. They are broken i
four categories: layout, input, presentation, and helpers.

Layout

These components help

nage page layout, for example putting text in the Aside
component will render

the article margin instead of inline with the rest of your text.

Scroller

Editor

59



Overview

Suite of build, runtime, and
deployment tools

~/projects

59



In action...

# A Sad Guitar.

Take a second and strum the guitar. It doesn't sound
so good, does it?

We've just taken it out of storage and #it's all out of tune...*

onEnterViewFully: "guitarState = 'headstock'; playScale =
# Electric Tuner to the Rescue.
Tune the guitar using the tuner. Click and drag the tuning
knobs on the right to tighten and loosen the strings.
selectedString:targetString currFreq:currentFrequency

if:isInTune
Great work, scroll on.

c

@ https://mathisonian.github.io/ tune-a-guitar/

How To:

Tune a Guitar

By Matthew Conlen and Alex Kale
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Evaluating Interactive Articles

Research from education

and journalism suggests
interactives are effective
for conveying complex
topics to a wide
audience.

But more data needed!

® © ® [ TheBeginner's Guide to Dimer X 4+

@ https://dimensionality-reduction-293e465c2a3443e8941b016d.now.sh

Embedding data in two dimensions

The same brightness feature can be used to position the
artworks in 2D space instead of 1D. The pieces have more
room to spread out.

On the right you see a simple 2-dimensional embedding
based on image brightness, but this isn't the only way to
position the artworks. In fact, there are many, and some
projections are more useful than others.

Use the slider to vary the influence that the brightness and
artwork age have in determining the embedding positions.
As you move the slider from brightness to artwork age, the
embedding changes from highlighting bright and dark
images, and starts to cluster recent modern-day images in
the bottom left corner whereas older artworks are moved
farther away (hover over images to see their date).

Artwork Age @ Brigh

The embedding you see here is actually a linear 1D
embedding, whose resulting scalar is then mapped on a

space-filling Hilbert curvel'l to give the illusion of a 2D

61



Evaluating Interactive Articles

Instrumented articles

created with Idyll,
recorded >50k user
sessions

® © ® [ TheBeginner's Guide to Dimer X 4
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On the right you see a simple 2-dimensional embedding
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position the artworks. In fact, there are many, and some
projections are more useful than others.

Use the slider to vary the influence that the brightness and
artwork age have in determining the embedding positions.
As you move the slider from brightness to artwork age, the
embedding changes from highlighting bright and dark
images, and starts to cluster recent modern-day images in
the bottom left corner whereas older artworks are moved
farther away (hover over images to see their date).

Artwork Age @ Brig

The embedding you see here is actually a linear 1D
embedding, whose resulting scalar is then mapped on a
space-filling Hilbert curvel™ to give the illusion of a 2D
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Embedding data in two dimensions

The same brightness feature can be used to position the
artworks in 2D space instead of 1D. The pieces have more
room to spread out.

On the right you see a simple 2-dimensional embedding
based on image brightness, but this isn't the only way to
position the artworks. In fact, there are many, and some
projections are more useful than others.

Use the slider to vary the influence that the brightness and
artwork age have in determining the embedding positions.
As you move the slider from brightness to artwork age, the
embedding changes from highlighting bright and dark
images, and starts to cluster recent modern-day images in
the bottom left corner whereas older artworks are moved
farther away (hover over images to see their date).

Artwork Age ——— @ Brightness

The embedding you see here is actually a linear 1D
embedding, whose resulting scalar is then mapped on a

space-filling Hilbert curvel'l to give the illusion of a 2D
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Evaluating Interactive Articles
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Showing 1683 users.

Embedding data in two dimensions

The same brightness feature can be used to position the
29 artworks in 2D space instead of 1D. The pieces have more
20 room to spread out.
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On the right you see a simple 2-dimensional embedding
based on image brightness, but this isn't the only way to
position the artworks. In fact, there are many, and some
projections are more useful than others.

Use the slider to vary the influence that the brightness and
artwork age have in determining the embedding positions.
As you move the slider from brightness to artwork age, the
embedding changes from highlighting bright and dark
images, and starts to cluster recent modern-day images in
the bottom left corner whereas older artworks are moved
farther away (hover over images to see their date).

Artwork Age ——— @ Brightness

The embedding you see here is actually a linear 1D
embedding, whose resulting scalar is then mapped on a

— space-filling Hilbert curvel'l to give the illusion of a 2D
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Embedding data in two dimensions

The same brightness feature can be used to position the
artworks in 2D space instead of 1D. The pieces have more
room to spread out.

On the right you see a simple 2-dimensional embedding
based on image brightness, but this isn't the only way to
position the artworks. In fact, there are many, and some
projections are more useful than others.

Use the slider to vary the influence that the brightness and
artwork age have in determining the embedding positions.
As you move the slider from brightness to artwork age, the
embedding changes from highlighting bright and dark
images, and starts to cluster recent modern-day images in
the bottom left corner whereas older artworks are moved
farther away (hover over images to see their date).

Artwork Age ——— @ Brightness

The embedding you see here is actually a linear 1D
embedding, whose resulting scalar is then mapped on a
space-filling Hilbert curvel'l to give the illusion of a 2D
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Multiple Charts in Data Analysis
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Multiple Charts in Story Telling

Copenhagen: Emissions, Treaties and Impacts

At the Copenhagen climate conference, discussions are likely to cover emissions levels, the legacy
of the Kyoto Protocol and the risks of inaction on global warming. Explore each issue in the tabs

below.
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to provide a starting point for reducing global carbon dioxide emissions.
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In many cases, data is conveyed
via a sequence of charts.

How might we evaluate different
orderings of visualizations?



GraphScape: A Directed Graph Model
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Design Alternatives

“Too many data points !”

IMDB_Rating
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GraphScape
Previously we've discussed approaches for
automatic design of a single visualization.

GraphScape supports automated design
methods for collections of visualizations.

Plenty of future work to do here!



