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RQ: How to support different
stakeholders to create tempo-
spatial data visualizations?



Support constructing geovis

« Increasing need to design visualizations as the
demand for “rapid visual data exploration” as well as
for “engaging communication through custom
visualizations” grows [Grammel et al. 2013]

- Ease the development of interactive maps and
geovisualizations.

« Support beginners, designers, and researchers
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Software library

| Basics
L] Topics
|| Demos
(] Books |/
|| Libraries * An application with a basic interactiv
[ Contributed Libraries '
¥ [ Unfolding
ChoroplethMapApp
CircularMapSnapshotApp
DebugDisplayApp

yort de.fhpotsdam.unfolding.+;
© de.fhpotsdam.unfolding.geo.*:
© de.fhpotsdam.unfolding.utils.+;

| SimpleMapApp | Processing 2.1

Geo)SONMarkerApp UnfoldingMap map;
GeoRSSMarkerApp i maEly
GeoRSSStyledMarkerApp <ize (800, 680, P2D):
| LabeledMarkerApp
MarkerSelectionApp map = new UnfoldingMap(this);
MBTilesApp map .zoomAndPanTo(new Location(52.5f, 13.4f), 10);
i A Bl SN e o MapUtils.createDefaultEventDispatcher(this, map);




Multitouch interactions

-~ B

Applet started. Yy



Coordinated Multiple Views

A O O Applet Viewer: de.fhpotsdam.unfolding.examples.overviewdetail.OverviewAndDetailFinderBoxMapApp.class

Applet started.



Event system
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Supports various data formats

My bike rides in Berlin, summer 2012
Tracked on smart phone as GPX files



Supports various data formats

GeoRSS

GeoJ]SON
« GPX

GTES

See tutorials for other formats such as KML, Shapefile, CSV



t UnFOldlng Exhibition  Tutorials Examples API

Unfolding is a library to create interactive maps and
geovisualizations in Processing and Java

Download

(® FOR PROCESSING 2 (® FOR ECLIPSE

Or download more packages with examples,
the jar only, versions for Processing 1.5, etc.

Getting Started

Its really easy to make your own interactive
maps using Unfolding. Check out these
tutorials to kick-start your application.

_ ‘ START IN PROCESSING START IN ECLIPSE

Features
Interaction Events Data Visualization
Unfolding enables you to quickly create Simply create geo-positioned markers to

interactive maps. Basic interactions such as display data on a map. The visual style can be
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Tutorials & Examples
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Markers & Data 2 - Other data sources

Loading and depisyng geospatial data Yom CSY, databases, e,

Combine geo-spatial data with other data sources
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Task Areas

 Learning
Learn to display geo-spatial data.

* Prototyping
Try out new ideas in the design process.

 Creating
Design projects for audience use or evaluation.
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Hello World, literally

UnfoldingMap map = new UnfoldingMap(this);

map.draw();



public void setup() {
s1ze(1200, 700, GLConstants.GLGRAPHICS);

Exnla re data sets

ps = dataUtils. loodAllTrlps(),

/ Map: Creates interactive map, and centers around Berlin
map = new UnfoldmngMap(thls);
map .zoomAndPanTo(new ! nrakianflB2 BF 12 AFN 111N
MapUtils. createMouset

’ UI: Creates time r
timeRangeSlider = new p, 16,
new DateTime(

new DateTime(

}

public void draw() { g
map .draw();

// Shows all vehicles
for (Trip trmp : trip
for (StopTime stc
DateTime time = stoplime.time;
if (time.isAfter(currentStartDateTime) && time.isBefore(currentEndDateTime)) {
ScreenPosition pos = map.getScreenPosition(stopTime.stop.location);
ellipse(pos.x, pos.y, 6, 6);

}

timeRangeSlider.draw();



// Data: Loads time table from GTFS files
DataUtils dataUtils = new DataUtils(this);
trips = dataUtils.loadAllTrips();

List<Trip> trips;

UnfoldingMap map;
TimeRangeSlider timeRangeSlider;
DateTime startTime;

DateTime endTime;

public void setup() {
size(1200, 709, CGLConstants.GLGRAPHICS);

// Data: Loads time table from GTFS files
DataUtils dataeUtils « new DataUtils(this);
trips = dataUtils.loadAllTrips();

// Map: Creates interactive map, and centers around Berlin
map = new UnfoldingMap(this);

map . zoomAndPanTo(new Location(52.5F, 13.4F), ZOOM_LEVEL_CITY);
MapUtils. createMousebventDispatcher(this, map);

// UL: Creates time range slider (4am until midnight)
timeRangeSlider = new TimeRangeSlider(this, 200, 749, 300, 16,
new DateTime(2011, 12, 10, 4, @, @),
new DateTime(2011, 12, 10, 23, 59, @), 69);

}
public void dran() {
map.draw();
/ Shows all vehicles of all trips at current time

for (Trip trip : trips) {
for (StopTime stopTime : trip.stopTimes) {
DateTime time ~ stopTime.time;
if (time.isAfter(startTime) && time.isBefore(endTime)) {
Location location = stopTime.stop.location;
ScreenPosition pos - map.getScreenPosition(location);
ellipse(pos.x, pos.y, 6, 6);

}

timeRangeSlider.draw();



// Map: Creates interactive map, and centers around Berlin
map = new UnfoldingMap(this);

map .zoomAndPanTo(new Location(52.5f, 13.4f), ZOOM_LEVEL_CITY);
MapUtils. createMouseEventDispatcher(this, map);

List<Trip> trips;
UnfoldingMap map;
TimeRangeSlider timeRangeS1

DateTime s *tTime;

ateTime endTime;

public void setup() {
s1ze(1200, 702, GLConstants.GLGRAPHICS);

DataUtils dataUtils « new DataUtils(this);
» datalUtils.loadAl1Trips()

// Map: Creates interactive map, and centers around Berlin
map = new UnfoldingMap(this);

map . zoomAndPanTo(new Location(52.5fF, 13.4fF), ZOOM_LEVEL_CITY);
MapUtils. createMousebventDispatcher(this, map);

timeRangeSlider new TimeRangeSlider(this, 200, 749, 300, 16,
new DoteTime(2011, 12, 10, 4, @, Q),
new DateTime(2011, 12, 10, 23, 59, 0), €9);

public void dran() {
map .draw();

for (Trip trip : trips) {
for (StopTime stopTime : trip.stopTimes
DateTime time « stopTime.time;
if (time.isAfter(startTime) && time.isBefore(endTime))
Location location stopTime.stop.location;
ScreenPosition pos - map.getScreenPosition(location);
cllipse(pos.x, pos.y, 6, 6);

) {

timeRangeSlider.draw();



if (time.isAfter(startTime) && time.isBefore(endTime)) {
Location location = stopTime.stop.location;
ScreenPosition pos = map.getScreenPosition(location);

ellipse(pos.x, pos.y, 6, 6);

slic void

Sl Dmkme

DataUtils
dataltils.loadAllTrips();

new UnfoldingMap(this);

map ;

i setup() {
size(1299,

709, GLConstants.GLGRAPHICS)

Vamde bima 2abln fnne ATEC £3V..

dataUtils new DataUtils(this);

o

(new Location(52.5fF, 13.4F), ZOOM_LEVEL_CI

new TimeRangeSlider(this, 200, 749, 300, 16,

Ran ider
new DateTime(2011, 12, 10, 4, 92, @),
new DateTime(2011, 12, 10, 23, 59, @), €9);

i id dran() {
draw();
e (Trip teip ) {

for (StopTime stopTime : trip.stopTimes) {

DateTime time ~ stopTime.time

if (time,isAfter(startTime) && time.isBefore(endTime)) {
Location location = stopTime.stop.location;
ScreenPosition pos - map.getScreenPosition(location);

ellipse(pos.x, pos.y, 6, 6);

er.draw();




Berlin

public transit visualization

Potsdam

U-Bann
S-Bahn

MetroBus

Reglo

03:30:00

A day in Berlin.:




User Survey

* Online questionnaire
e 37 participants

« Based on ISO to evaluate software & SUS

« Asked about
« Expertise
« Projects & Features

e Satisfaction



Satisfaction with Unfolding

' easy to leam easy to use is feature rich well designed APl  allows quick s very simple
prototypes

See details in chapter



User Survey Results

 Satisfied with basic features, e.g. displaying maps
(97%), enabling zoom + pan (91%), etc.

- Fewer satisfied with more advanced features, e.g.
loading geo-spatial data (54%)

 Satishied with examples (62%) and tutorials (53%)

See details in paper



User Survey Results

 Satisfied with Untfolding (91%)
« Achieved what they planned in project (81%)

 Plan to use Unfolding in the future (88%)



Impact



Unfolding Software Library

Downloads Version Months
3,000 x 0.8 08/11—08/12 250
6,000 x 0.9 09/12—07/13 545
6,100 x 0.9.3 08/13—06/14 554
2,200 x 0.9.5 07/14—10/14 550

17,300

25

Source: Github, Google Code,
Amazon S3, Google Analytics.
Rounded to the next hundred.



Citations: Unfolding

Unfolding - A Library for Interactive Maps
5 citations total

Source: Google Scholar, Oct 2015

26 Google Analytics, Slideshare Stats



Citations: Unfolding

Unfolding - A Library for Interactive Maps
5 citations total

http://unfoldingmaps.org
17 citations total

Source: Google Scholar, Oct 2015
27 Google Analytics, Slideshare Stats



Citations: Unfolding

Unfolding - A Library for Interactive Maps
5 citations total

http://unfoldingmaps.org
17 citations total

Website: 53,700 visitors
Presentations: 42,000 views

Used in university courses at
FHP, KUL, IUAV, RCA, HMS, ...
MIT, UCLA, CMU, NYU, ITP, HfK, Cambridge, ...

Source: Google Scholar, Oct 2015
28 Google Analytics, Slideshare Stats



Major tool in MOOC

coursera = Catalog Q Institutions @ -

s [} W S 2

About This Specialization

- Develop Powerful Interactive
Software

Creators Advance your software development knowledge in four comprehensive courses.

FAQs

Java Programming;:
Object-Oriented Design
of Data Structures
Specialization About This Specialization

From $79

Develop large-scale software programs, evaluate software
Enroll readability and performance, and prepare for a job as a software
engineer.

Starts Oct 12

This Specialization covers intermediate topics in software development. You'll learn object-oriented programming
principles that will allow you to use Java to its full potential, and you'll implement data structures and algorithms
for organizing large amounts of data in a way that is both efficient and easy to work with. You'll also practice
critically evaluating your own code, and you'll build technical communication skills that will help you prepare for
job interviews and collaborative work as a software engineer. In the final Capstone Project, you'll apply your skills



Unfolding Software Library

“the true measure of the toolkit’s value lies in the
creation [...] of successful visualizations by others”

Bostock, M., Heer, J. Protovis: A graphical toolkit for
visualization. IEEE TVCG 15 (6), 2009, pp. 1121—1128.

30



Unfolding Software Library

“the true measure of the toolkit’s value lies in the
creation [...] of successful visualizations by others”

Bostock, M., Heer, J. Protovis: A graphical toolkit for
visualization. IEEE TVCG 15 (6), 2009, pp. 1121—1128.
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visualizing.org VisuaIiZing Q [ ronowiiny

Visualizing 2014: A look at the year's major
events and trends through #dataviz invent.ge
/13A0TTS

) X

4- Visualizing Gallery
Visualizing 2014
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Contributions

e Supports a diverse set of users, and eases developing
visualizations of geo-referenced data.

e An effective means to create state-of-the-art
geovisualizations.

34



Fragen



Fragen

« Welche Werkzeuge setzt ihr in der Lehre ein?

e Was sind eure Erfahrungen mit der Veroflentlichung
von Bibliotheken?

« Wie lange unterstiitzt man ein OpenSource-Projekt?

« Sinnvoll, verschiedene Nutzergruppen zu
unterstiutzen?

« Dokumentation vs Beispiele?

36



Vielen Dank.

Dr. Till Nagel
DGfK Nachwuchswissenschaftlerworkshop 2015



