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e to understand science

 t0 manage science / research

— ranking of scholarly output of researchers /
Institutions

— identifying the centers of excellence



WHY IMPORTANT?

* Globalization of research
» Availability of large databases

* |Increased research output = need for
awareness

* Quickly evolving research fields



HOW WILL WE ANALYZE
SCIENCE?

» through the study of scientific publications

* in the domains of Visual Analytics and
Visualization

* by building our own tools




SCIENTIFIC

PUBLICATIONS

Why are they there?

1. Sharing scientific results/methods/processes
2. To show research performance

3. To allow validation of findings

4. To gain prestige and recognition




Conferences vs. Journals

— journals typical publication
venues in most sciences

— in computer science (some)
conference publications are
highly regarded (with
acceptance rates <25%)

PUBLICATION VENUES




RESEARCH QUESTIONS

Simple & boring
— Numbers of papers at IEEE VIS 2015
Boring
— Numbers of papers by P. Isenberg in 2015
Interesting (unfortunately not simple)
— In the domain of visual analytics growing or shrinking?
— Are visual analytics and visualization the same community?
— Are research interests of specific researchers changing?
— What are new research trends in visual analytics?
— To which university should | go to do a PhD in visual analytics?
— Who are good reviewers for a certain topic?
— Who should be in the program committee of VAST / VIS 2017?
— How does a change in affiliation impact a researcher’s interests?
— | there a relation between affiliation and citations?



Exploring the Placement and Design of Word-Scale Visualizations

Pascal Goffin, Wesley Willett, Jean-Daniel Fekete Senior Member, IEEE and Petra Isenberg

Abstract—We present an exploration and a design space thai characterize the usage and placement of word-scale visualizations
within text documents. Word-scale visualizations are a more general version of sparklines—small, word-sized data graphics that
allow meta-information to be visually presenfed in-line with document text. In accordance with Edward Tufte's definition, sparklines
are traditionally placed directly before or after words in the text. We describe alternative placements that permit a wider range of
word-scale graphics and more flexible integration with text layouts. These alternative placements include positioning visualizations
between lines, within additional vertical and horizontal space in the document, and as interactive overlays on top of the text. Each
strategy changes the dimensions of the space available to display the visualizations, as well as the degree to which the text must be
adjusted or reflowed to accommodate them. We provide an illustrated design space of placement options for word-scale visualizations
and identify six imporiant variables that conirol the placement of the graphics and the level of disruption of the source text. We also
contribute a quantitative analysis that highlights the effect of difierent placements on readability and text disruption. Finally, we use
this analysis to propose guidelines to support the design and placement of word-scale visualizations.

Index Terms—Information visualization, text visualization, sparklines, glyphs, design space, word-scale visualizations

1 INTRODUCTION

Small high-resolution data graphics. included alongside words or word
sequences in text documents, can often communicate information that
could not be succinctly conveyed by the text itself. Examples include
small stock charts embedded next to the name of a company, game
slatistics next to the name of a soccer team, or weather trends next to
the name of a city. Traditionally, most of these “word-scale visual-
izations” have consisted of small line charts and bar charts and been
placed in-line with text. Edward Tufte terms these word-scale visual-
izations “sparklines” [30]. and provides some guidelines for their vi-
sual design. However, Tufte provides little guidance for placing word-
scale visualizations with respect to text, suggesting only that they be
placed in a “relevant context”™—usually just after the word that they
complement. However, the space of design and placement options for
word-scale visualizations is actually quite large, and the consequences
of placement decisions, in particular, are not well-understood.

In this paper, we provide design considerations for placing word-
scale visualizations associated with words or word sequences (what
we refer to as “entities”) in a document. Our work is motivated by a
close collaboration on digital note-laking with historians in the digi-
tal humanities. When visiting an archive, the historians we work with
regularly take detailed notes on their findings. In these notes, they
specifically tag entities such as the people. locations, or dates that oc-
cur in their document sources. The goal of tagging these entities is
to help historians build an understanding of how entities relate to one
another. where else the same entities appear in their notes, and what
kinds of metadata are associated with them. Embedding this informa-
tion using word-scale visualizations is a promising approach, because
these small visualizations can add additional information in-context
without distracting attention from the primary reading task.

In prior work, sparklines have typically been placed before or af-
ter the word they are related to. However, this is ofien not possible
for the kinds of notes taken by our historians—e. g. when adding in-
formation to scanned documents and other immutable texts. Placing
word-scale visualizations in-line with text may also be undesirable in
other situations, as it requires reflowing the text and restricts the visu-
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alization’s maximum height to that of the font—making visualizations
hard to read when small font sizes were chosen. In-line visualizations
can also disrupt sentences. making the text more difficult to read.

To better understand the options available for integrating word-scale
visualizations in text documents, we outling a design space of possi-
ble placements relative to the text. In doing so. we relax some aspecls
of Tufte’s original sparkline definition, imposing less restrictive size
requirements and allowing the small visualizations to extend beyond
strictly “word sized.” Also, while Tufte did not restrict sparklines to
specific visual encodings, the term “sparkline” does inherently sug-
gest a “line-based” data encoding such as a line chart. In contrast,
we specifically allow a variety of encodings, including geographical
maps, heat maps, pie charts, and more complex visualizations and,
thus, chose the term word-scale visualizations. We also formalize the
notion of an entity—a concrete piece of text with associated meta-
data that can be encoded in a word-scale visualization. This explicit
connection between an entity and a word-scale visualization directly
affects the optiens for placing the visualization, and allows us to for-
mally characterize the spatial relationship between text and graphic.

‘We begin our discussion by reviewing related work on small-scale
and text visualizations. Then, in Section 3 we introduce the design
space, its focus, and dimensions. Section 4 details several place-
ment options and discusses trade-offs between word-scale visualiza-
tion placement options. In Section 5 we discuss three examples that
demonstrate the importance of the association between word-scale vi-
sualization and entity for the purpose of layout and interaction. Fi-
nally, in Section 6 we provide an in-depth analysis that examines how
various placement options affect word-scale visualization placement
in real documents. Based on this analysis, we provide recommenda-
tions that can help designers choose the right word-scale visualization
given their own constraints.

2 RELATED WORK

Our work rlates closely to four research areas: (a) the use of
sparklines and the design of word-scale visualizations (b) the integra-
tion of meta-data within text documents, (c) research on labeling in
visualization, and (d) the readability of texts and visualizations.

2.1 Sparklines and Small-Scale Visualizations

According to Tufte [30] sparklines are “small, intense, simple, word-
sized graphics with typographic resolution” that can be included any-
where a word or number can be—e. g. in a sentence, table, headline,
map, spreadsheet or graphic. Tufte presents several examples of these
embeddings. One example shows sparklines embedded in-line with
text in order to provide metadata for a single word. for example glu-
cose measurements next to the word glucose. In another, sparklines
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Abstract—We present an exploration and a design space that characterize the usage and placement of word-scale visualizations
within text documents. Word-scale visualizations are a more general version of sparklines—small, word-sized data graphics that
allow meta-information to be visually presented in-line with document text. In accordance with Edward Tufte's definition, sparklines
are tradiionally placed directly before or after words in the text. We describe alternative placements that permit a2 wider range of
word-scale graphics and more flexible integration with text layouts. These alternative placements include positioning visualizations
between lines, within additional vertical and horizontal space in the document, and as interactive overlays on top of the text. Each
strategy changes the dimensions of the space available to display the visualizations, as well as the degree to which the text must be
adjusted or reflowed to accommodate them. We provide an illustrated design space of placement options for word-scale visualizations
and identify six important variables that confrol the placement of the graphics and the level of disruption of the source text. We also
contribute a quantitative analysis that highlights the effect of difierent placements on readability and text disruption. Finally, we use
this analysis to propose guidelines to support the design and placement of word-scale visualizations.

Index Terms—Information visualization, text visualization, sparklines, glyphs, design space, word-scale visualizations

1 INTRODUCTION

Small high-resolution data graphics, included alongside words or word
sequences in text documents, can often communicate information that
could not be succinctly conveyed by the ext itself. Examples include
small stock charts embedded next to the name of a company, game
statistics next to the name of a soccer team, or weather trends next to

alization’s maximum height to that of the font—making visualizations
hard to read when small font sizes were chosen. In-line visualizations
can also disrupt sentences, making the text more difficult to read.

To better understand the options available for integrating word-scale
visualizalions in text documents, we outline a design space of possi-
ble placements relative to the text. In doing so, we relax some aspects
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allow meta-information to be visually presented in-line with document text. In accordance with Edward Tufte's definition, sparklines
are traditionally placed directly before or after words in the text. We describe alternative placements that permit a wider range of
word-scale graphics and more flexible integration with text layouts. These alternative placements include positioning visualizations
between lines, within additional vertical and horizontal space in the document, and as interactive overlays on top of the text. Each
strategj,r changes the dimensions of the space avaulable to dusplaf,r the wsuahzatmns as well as the degree to which the text must be
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» the papers have been run through an OCR
algorithm

« it extracted full author names (full first name)
* it may not be clean
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» added by the authors to a paper
» think of as tags describing the content

Exploring the Placement and Design of Word-Scale Visualizations

Pascal Goffin, Wesley Willett, Jean-Daniel Fekete Senior Member, IEEE and Petra Isenberg

Abstract—We present an exploration and a design space that characterize the usage and placement of word-scale visualizations
within text documents. Word-scale visualizations are a more general version of sparklines—small, word-sized data graphics that
allow meta-information to be visually presented in-line with document text. In accordance with Edward Tufte's definition, sparklines
are traditionally placed directly before or after words in the text. We describe alternative placements that permit a wider range of
word-scale graphics and more flexible integration with text layouts. These alternative placements include positioning visualizations
between lines, within additional vertical and horizontal space in the document, and as interactive overlays on top of the text. Each
strategy changes the dimensions of the space available to display the visualizations, as well as the degree to which the text must be
adjusted or reflowed to accommodate them. We provide an illustrated design space of placement options for word-scale visualizations
and identify six important variables that control the placement of the graphics and the level of disruption of the source text. We also
contribute a quantitative analysis that highlights the effect of different placements on readability and text disruption. Finally, we use
this analysis to propose guidelines to support the design and placement of word-scale visualizations.
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SUPPORT PEER-REVIEW

every paper submitted to a
conference needs 3-4 reviewers

they should be
experts on the topic
« have diverse expertise
« not bein conflict
« experienced

Can you heIp suggest good reviewers
for a paper?
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X'S RESEARCH CAREER

» researchers typically work on a variety of topics
throughout their careers

» they also change institutions
» they are more or less active in specific years
» they may work with the same or different people

Can you visualize a researcher’s career?
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FINDING RELATED WORK

 when you write a paper you need to include a
related work section

» covering the most important related work is
difficult

 can you build a system that shows the most
important relevant literature for a topic (a
keyword, or a set of keywords)?
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UNDERSTANDING IEEE VIS

» the IEEE VIS conference is very diverse in terms
of topics, people, etc.

» can you build a visualization that describes
what the community looks like?

— what is the difference between InfoVis, SciVis,
VAST?

— are there people coming in and leaving reqularly?
— what are historic trends in the community?
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FINDING A PROGRAM

COMMITTEE

» conference reviewing is led by a program committee.
The members have to

— have at least three years of expertise in the field
— are from various affiliations

— a mix of male and female

— represent a variety of research topics

« can you help build a visualization tool to help choose a
program committee?
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Processing p5js Processing py

Processing for Android

PS.JS

Download * Start * Reference * Libraries * Learn * Community

Hello! p5.js 1s a JavaScript library that starts with the original goal of
Processing, to make coding accessible for artists, designers, educators, and

beginners, and reinterprets this for today's web.

Using the original metaphor of a software sketchbook, p5.js has a full set
of drawing functionality. However, you're not limited to your drawing
canvas, you can think of your whole browser page as your sketch! For
this, pS.js has addon libraries that make it easy to interact with other
HTMLS objects, including text, input, video, webcam, and sound.

pS.js is a new interpretation, not an emulation or port, and it is in active
development. An official editing environment is coming soon, as well as

many more features!

p5.js was created by Lauren McCarthy and is developed by a community of collaborators, with support from the
Processing Foundation and NYU ITP. @ Info.




Processing p5js Processing.py Processing for Android

/ i’rocessmg/!

NI

Cover

Download

Exhibition

Reference
Libraries
Tools
Environment

Fluid Leaves
by Reinoud van Laar

Tutorials

Examples Welcome to Processing 3! Dan explains the new features and changes;
Books the links Dan mentions are on the Vimeo page.

Handbook

» Download Processing
Overview . 1o w
B » Browse Tutorials Chelly Do , .
People by Till Nagel and Christopher Pietsch
» Visit the Reference
Shop
Processing is a flexible software sketchbook and a language for

» Forum learning how to code within the context of the visual arts. Since 2001,
» GitHub

Proceccino hae nromoted coffvmre iterary within the wicial arie and
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DOWNLOAD

https://p5js.org/download/#editor

Start Editor

Reference  The p5.js editor is currently in development, try out a beta version of it

now. Help out by posting feedback and bugs.

Libraries
Tutorials Mac OS X Windows Linux
Examples
Books p3 editor p3 editor 3 editor
version 0.6.1 version 0.6.1 version 0.6.1

Community



ﬂ sketch,)s
File View Edit Help

pS™ »

sketch.js +

* | function setup() {

I
}

*  function draw() {

¥



SAVE

@ skeich,js
File View Edit Help

pS" »

sketch.js +

* | function setup() {
b
*  function draw() {

L



GO TO SKETCH

Mame

= libraries
desktop.ini
2| index.html

@ sketch.js

Mame

~ data
2= libraries
desktop.ini

| index.html
@ sketch.js



COPY DATA FILE

e e—— - —_—p =

nalytics Class » 2016 » Assignments » 9 P3Intro » P3Intro.R > data

e
Mame Date modified

.| Vispubdata-Grobid-min.csv 20-5ep-16 22:05



I ovar w = 1300
2 wvar h = 900;

4~ function setup() {

6 createCanvas(w, h);
noLoop();

g background(255, 204, @):

9 |}

16

11~ function draw() {

172

13 |}

14 |



var w = 1308;
90 ;

=
s
-
=
Il

table = loadTable("data/Vispubdata-Grobid-min.csv"”,"csv”, "header”);

1

2z

3

4~ function preload(){
5

6 |}

!/

8+ function setup() {

3

1@ createCanvas(w, h);

11 noLoop();

12 background(255, 284, @);

13

14 console.log(table.getRowCount() + " total rows in table");
15 console. log(table.getColumnCount() + " total columns in table");
16 |}

1/

18~ function draw() {

19

20

21 |}

vy I



function draw() {

var spacing = 18;
var x = @;

var y = b;

var length = 18;

var lineheight = 36;

for (var 1 = 8; 1 < table.getRowCount(); i++)

X = X + spacing;

if (x > w - spacing) {

X = X % W + spacing;

y = ¥y + lineheight + 18;
b

line(x , y, %, y + lineheight)
¥



var

vdar
var
var
var

Var
var

var
var

table;

yearCol;
conferencelol ;
minYear;
maxYear;

minWidth = 1;
maxWidth = 5;

fills = [@,50,
conferences =

100,150 ,200] ;
["VAST", "InfoVis","SciVis”,"Vis"];



= | function setup() {

createCanvas(w, h);
noLoop();
background(255, 204, @);

console. log(table.getRowCount() + " total rows in table");
console. log(table.getColumnCount() + " total columns in table");

yearCol = table.getColumn("Year");
minYear = min(yearCol);
maxYear = max(yearCol);

b

for (var 1 = 8; 1 < table.getRowCount(); i++)
v {
X = % + spacing;
< if (x > w - spacing) {
¥ = X % w + spacing;
y = y + lineheight + 18;
¥

currentYear = yearCol[il]
currentWidth = (currentYear - minYear) / (maxYear - minYear) * (maxWidth - minWidth) + minWidth;

strokeWeight(currentﬁidth)ﬂ

line(x , y, %, ¥y + lineheight)



function setup() {

createCanvas(w, h);
noLoop();
background(255, 204, @);

console.log(table.getRowCount() + " total rows in table");
console. log(table.getColumnCount() + " total columns in table");

yearCol = table.getColumn("Year");
minYear = min(yearCol);

maxYear = max(yearCol);

conferenceCol = tahle.gettnlumn("tﬂnference”}ﬂ



var conf = conferenceCol[i];
var index = conferences. indexOf {conf);
var fillColor = fills[index];

stroke(fillColor);

line(x , y, X, y + lineheight)



