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Informationen zu den Ubungen, App-Demos & Einflihrung in Tools
Einfihrung Web-Programmierung

Open Data Speed Dating

Einfihrung D3.js & Daten einbinden in D3.js

Anpassen von bestehenden Apps & Bibliotheken die D3.js verwenden

Daten visualisieren & Layouts

Skalen und Achsen & Responsive Design

User Experience, Usability Patterns

Zwischenpréasentation & Datenaktualisierung und Transitionen

teractivity-&-Geomapping & Programming Coaching
3D Web-Programmierung mit Three.js & Programming Coaching

Abschlussprasentationen
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Agenda

1. GeoJSON and TopoJSON
2. Paths and Projections

3. Choropleth

4. Adding Points
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Interactive Data Visualization for the Web

BERN

> Chapter 12.
Geomapping:

> http://chimera.labs.oreilly.com/books/
1230000000345/ch12.html

Interactive Data
Visualization
’ ) Jor the Web
W

O'REILLY*® Scott Murray
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GeoJSON
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GeoJSON: JSON-based standard for encoding geodata for web
applications (very specific use of JSON, one giant JavaScript object)

{

"typ
"fea

{

e'"": "FeatureCollection",
tures™: [

"type'': "'Feature',
"1d": 01",
"properties': { "name': "Alabama" },
""geometry": {
“"type': "Polygon’,

FeatureCollection
Feature
geometry

coordinates

"coordinates': [[[-87-.359296,35.00118],
[-85.606675,34.984749],[-85.431413,34.124869],
[-85.184951,32.859696], [-85-.069935,32.580372],
[-84.960397,32.421541],[-85-.004212,32.322956],
[-84.889196,32.262709],[-85.058981,32.13674] ..

11
+}

Source:
FS 2016

https://raw.qgithubusercontent.com/alignedleft/d3-book/master/chapter 12/us-states.json



https://raw.githubusercontent.com/alignedleft/d3-book/master/chapter_12/us-states.json
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GeoJSON geometry types

BERN

Point MultiPoint LineString LinearRing (not in D3.js)
[a]
[a]
- O
(&l
0
MultiLineString Polygon MultiPolygon GeometryCollection

Source: http://www.vividsolutions.com/jts/discussion.htm
FS 2016
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GeoJSON geometry objects

> The GeoJSON object may have any number
of members (name/value pairs).

> The GeoJSON object must have a member
with the name type.

> The value of the type member must be one

of: Point, MultiPoint, LineString etc.

> The coordinates is composed of

Source:
FS 2016

one position (in the case of a Point geometry)

an array of positions
(LineString or MultiPoint geometries)

an array of arrays of positions
(Polygons, MultiLineStrings)

a multidimensional array of positions
(MultiPolygon)

http://geojson.org/geson-spec.html
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{ ""type': "Point",
""coordinates'':
[100.0, 0.0]

}

{ "type™:
"LineString",
"‘coordinates':
[ [100.0, 0.0],
[101.0, 1.0] 1]

}

{ "type': "Polygon",
"‘coordinates':
[[ [100.0, 0.0],

[101.0, 0.0],

[101.0, 1.0],

1
0

[100.0, 1.0],
[100.0, 0.0] 11
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GeoJSON feature objects

> A GeoJSON object with the type Feature is
a feature object.

> A feature object must have a member with the
name properties. The value of the
properties member is an object (any JSON
object or a JSON null value).

> A feature object must have a member with the
name geometry. The value of the geometry
member is a geometry object as defined
above or a JSON null value.

> If a feature has a commonly used identifier,
that identifier should be included as a member
of the feature object with the name 1d.

Source: http://geojson.org/geson-spec.html
FS 2016
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{

}

"type': ""Feature",
"1d'": 01",
properties':

{
}s

"'geometry':

"name' : ""Alabama‘““

{ "type": "Polygon',

""'coordinates'':
[L
[-87.35,35.00],
[-85.60,34.98],
[-85.43,34.12]
11
}



http://geojson.org/geojson-spec.html

Ubung Open Data > 10: Geomapping u

b

GeoJSON feature collection objects

BERN

> A GeoJSON object with the type FeatureCollectionis a
feature collection object.

> An object of type FeatureCol lection must have a member with
the name features. The value of features is an array. Each
element in the array is a feature object as defined above.

Vancouver I (=

{"type""Feature" "id""01","properties":
{"name":"Alabama"}."geometry":
{"type""Polygon”,"coordinates™:
[[[-87.355296,35.00118],[-85.606675,34.984749],
[-85.431413,34.124869],[-85.184951,32.859696],
[-85.069935,32 580372],[-84 960397,32.421541],
[-85.004212,32.322956],[-54 8859196,32 2627049,
[-85.0585981,32.13674],[-85.053504,32.01077],
[-85.141136,31.840985],[-85.042551,31.539753],
[-85.113751,31.27686].[-85.004212.31.003013].
[-85.497137,30.997536],[-87 600282,30.99753E],
[-87.633143,30.86609],[-87.408589,30.674397],
[-87.446527,30.510088],[-87.37025,30.427934],
[-87.518128,30.280057] [-B7.655051,30.247195], ~
[-87.90659,30.411504],[-87.934375,30.657966].

{"ype":"FeatureCollection”,"features™| b ‘ + |

W
@
ﬁ‘i

e

Source: http://geojson.org/geson-spec.html http://geojsonlint.com
FS 2016 9
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TopoJSON
> TopoJSON is an extension of origne pomt 02 12 20
GeoJSON that encodes topology.
"coordinates": [0,-1]
> Rather than representing geometries nder nsicn
discretely, geometries in TopoJSON |
files are stitched together from shared . 00 1o 20
line segments called arcs. e
. . arcs": ) .
> Arcs are sequences of points, while Moliiolioanon 041 21
. . [[1,21,01,01,[0,-2],[-1,0]],
line strings and polygons are [o-z0]

defined as sequences of arcs.

> Each arc is defined only once, but can
be referenced several times by different
shapes, thus reducing redundancy and
decreasing the file size.

Source: https://en.wikipedia.org/wiki/GeoJSON#TopoJSON
FS 2016 10
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Agenda

1. GeoJSON and TopoJSON
2. Paths and Projections

3. Choropleth

4. Adding Points
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Path generation

Path generator function for translation of GeoJSON into SVG path:

var path = d3.geo.path();

d3.json() takes two arguments. First, it takes a string pointing to the
path of the file to load in. Second, it takes a callback function that is
fired when the JSON file has been loaded and parsed.

d3.json('us-states.json’, function(json) {
svg.selectAll('path™)
.data(json.features)
.enter()
-append(*'path')
.attr('d'", path);

P

FS 2016
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Example 1: US States

<IDOCTYPE html>
<html lang="en"'>
<head>
<meta charset=""utf-8">
<title>D3: Loading GeoJSON data and generating SVG paths</title>
<script type="text/javascript" src="d3.v3.js'"'></script>
<style type="text/css'>
/* No style rules here yet */
</style>
</head>
<body>
<script type='"text/javascript'>

//Define default path generator
var path = d3.geo.path();

//Create SVG element

var svg = d3.select('body")
-append(*'svg'™)
.attr(""'width", 500)
.attr("height™, 300);

//Load in GeoJSON data
d3.json(*'us-states. json', function(json) {

//Bind data and create one path per GeoJSON feature
svg.selectAll ("'path™)
.data(json.features)
-enter()
'appenﬂ("path ) 733 3 ¢ 7.’:3)1:21‘3i5\_wr
.attr('d", path); L665.9445760770325, 368 . 890013
4148483L538.2745443128993,3
.1856148651431 .403 30346,377.00169089095476L635.41781517518603, 3
}); @37,375.34844707939 30.4779292591456,371.10524435571404L6
7142051018,374.1351287503249L628.08746105332067,377.329837338
3115111525152,350.36100243006535L620 406478923,316.8219
91L618.6442354514415,295.7759763806522Z /path>

28.

</script>
</body>
</html>

878187260028, 435.445131953784731244 . 37332874147918 43
3050973433L246. 5269135177657, 435 . 9931119503561 245 . 626296197
08587374721981243 . 8622959244712, 433 . 7836626837154
47798, 435 .934476347384871231. 90787247740437,426. 07 2991575871312
EFS 2016 05251233.8062421814242 425, 4389180176249 234 ,25265584287425 426, 9364801
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Projections

BERN

A projection is an algorithm of compromise; it is the method by which
3D space is “projected” onto a 2D plane.

var projection = d3.geo.albersUsa()

-translate([w/2, h/2]}]);
var path = d3.geo.path()

-.projection(projection);

d3.geo.albersUsa d3.geo.azimuthalEqualArea  d3.geo.azimuthalEquidistant = d3.geo.equirectangular = d3.geo.gnomonic d3.geo.mercator
T e " .
> \" iV i
i as % | .
¥ ‘\ ’ f AU o 1
@ q ' “‘ “‘ | :.v
; \é. h— “ ’
d3.geo.conicEqualArea  d3.geo.conicConformal d3.geo.conicEquidistant d3.geo.orthographic d3.geo.stereographic d3.geo.transverseMercator
; TR - £ i
by

Source: https://github.com/mbostock/d3/wiki/Geo-Projections
FS 2016
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Swiss Cantons

Source: http://bl.ocks.org/mbostock/4207744
FS 2016
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Swiss Cantons and Municipalities
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Source: http://bl.ocks.org/herrstucki/4327678
FS 2016
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Swiss Maps

Source:
FS 2016

Branch: master =

Mew file | Find file HTTPS ~

‘ herrstucki Use Git LFS for shapefiles

M sc

[

gitattributes

[

_gitignore

[

LICENSE

[

LICENSE-GEODATA

[0

Makefile

README.md

]

[

package json

EE README.md

Swiss Maps

Add 2015

Use Git LFS for shapefiles

Add SVG output

Update license for 2014 data

Update license for 2014 data

Deprecate overly specific clean tasks

Add note about cleaning before re-making with different years

331

u

b
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https://github.com/inter [ 3] Download ZIP

Latest commit ebe8cd5 on 13 Oct 2015
a year ago

T months ago

8 months ago

2 years ago

2 years ago

7 months ago

T months ago

T months ago

This repository provides a mechanism to generate TopoJSON from publicly available (but difficult to access) swisstopo

geodata.

https://github.com/interactivethings/swiss-maps

17


https://github.com/interactivethings/swiss-maps

Ubung Open Data > 10: Geomapping

Agenda

1. GeoJSON and TopoJSON
2. Paths and Projections

3. Choropleth
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Choropleth

BERN

Choropleth: geomap with areas filled in with different values (light or

$

dark) or colors to reflect associated data values.

FS 2016
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Color scale

BERN

Create a scale that can take data values as input, and will return colors:

var color = d3.scale.quantize()
.range(["'rgb(237,248,233)", "rgh(186,228,179)",
"rgb(116,196,118)", "rgh(49,163,84)","rgb(0,109,44)"]);

A quantize scale functions as a linear scale, but it outputs values from within

a discrete range. These output values could be numbers, colors (as we've done
here), or anything else you like. This is useful for sorting values into “buckets.”
In this case, we’re using five buckets, but there could be as many as you like.

FS 2016 20
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ColorBrewer

Source:
FS 2016

Number of data classes: 5 ~ i

Mature of your data: i
@ sequential © diverging © gualitative

Pick a color scheme:
Multi-hue: Single hue:

mERTali:E

i

Only show: 5-class Greens
[T colorblind safe <@ m ,X %
Dprintfriendly RGE ~
[l photocopy safe )
237,248,233

Context: 1 186,228,179
[ roads III T
[ cities III 116,196,118
borders [ B 49,163,84
Background: 010944
@ solid color
@ terrain

I

color transparency

Export your selected color scheme:

Permalink
Share a direct link to this color scheme.

140dx3

http://colorbrewer2.org/ ?type=sequentii

Adobe
Download an Adobe Swatch Exchange
(ASE) file of this scheme.

GIMP and Inkscape
GIMP color palette for this scheme.

JavaScript
Colors for this scheme as a )5 array

['rgb(237,248,233),'rgb(186,228,179)',

C55
55 classes for this scheme

.Greens .q0-5{fill:rgb(237,248,233)} .Gr

http://colorbrewer2.org

u

b
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BERN
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Load CSV data and set input domain

BERN

Load in the data with d3.csv(), the setthe color quantize scale’s input domain:

//Load 1n agriculture data
d3.csv('us-ag-productivity-2004.csv', function(data) {

//5et i1nput domain for color scale

color._domain([
d3.min(data, function(d) { return d.value; }),
d3.max(data, function(d) { return d.value; })

]) > 1 state,value

2 Alabama,1.1791
3 Arkansas,1.3705
4 Arizona,l.3847
5 California,1.7979
6 Colorado,1.0325
7 Connecticut,1.3209
8 Delaware,1.4345
9 Florida,l1.6304
10 Georgia,1.3891
11 Towa,l1.5297
12 Idaho,1.4285
FS 2016 12 Illinois,1.5297 22
14 Indiana,l1.4220
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Data merging

Next, we load in the JSON
geodata, as before. But what's
new here is | want to merge the
agricultural data into the
GeoJSON. Why? Because we
can only bind one set of data to
elements at a time.

We definitely need the
GeoJSON, from which

the paths are generated, but we
also need the new agricultural
data. So if we can smush them
Into a single, monster array,
then we can bind them to the
new path elements all at the
same time.

FS 2016
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//Load in GeoJSON data
d3.json('us-states. json™, function(json) {

//Merge the ag. data and GeoJSON
//Loop through once for each ag. data value
for (var i = 0; 1 < data.length; i++) {

//Grab state name
var dataState = data[i].state;

//Grab data value, and convert from string to float
var dataValue = parseFloat(data[i]-value);

//Find the corresponding state inside the GeoJSON
for (var jJ = 0; J < json.features.length; j++) {

var jsonState = json.features[]j]-properties.name;
ifT (dataState == jsonState) {

//Copy the data value into the JSON
json.features[j]-properties.value = dataValue;

//Stop looking through the JSON
break;
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Path creation

Lastly, we create the paths
just as before, only we make

our style() value dynamic:

b
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//Bind data and create one path per GeoJSON feature
svg.selectAll("'path™)
-.data(json.features)
.enter()
-append(“'path™)
.attr('d”, path)
style(C"'fill", function(d) {
//Get data value
var value = d.properties.value;

1T (value) {

//1f value exists.
return color(value);

} else {
//1f value is undefined..
return "'#ccc'';

}
¥

FS 2016

24



Ubung Open Data > 10: Geomapping

Agenda

1. GeoJSON and TopoJSON
2. Paths and Projections

3. Choropleth

4. Adding Points
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Batch Geocoding
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3,Chicago city,2695598
4 ,Houston city,2099451
5,Philadelphia city,1526006
6,Phoenix city,1445632

7,San Antonio city,1327407
8,San Diego city,1307402

} Batch geocoding
rank,place,population e

1,New York city,8175133 i
2,Los Angeles city,3792621 s

https://www.doogal.co.uk/batchgeocoding.php

Tick if you want to provide your own labels far markers

Soparate text oulput wilh

9,Dallas city,1197816
10,San Jose city,945942

Geocoding is the process of taking
place names, looking them up on a
map (or in a database, really), and
returning precise lat/lon coordinates.

FS 2016

rank,place,population, lat, lon

1,New York city,8175133,40.630586,-74.105678
2,Los Angeles city,3792621,34.057035,-118.34714
3,Chicago city,2695598,41.8788,-87.629

4 ,Houston city,2099451,29.623363,-95.395127
5,Philadelphia city,1526006,40.000965,-75.227046
6,Phoenix city,1445632,33.640014,-112.004334
7,San Antonio city,1327407,29.415944,-98.495048
8,San Diego city,1307402,32.733801,-117.193304
9,Dallas city,1197816,32.783797,-96.798247
10,San Jose city,945942,37.31471,-121.977034

26
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Batch Geocoding Tools

FS 2016

Google

Batch Geocoding n

Alle Bilder Maps Videos News Mehr - Suchoptionen

Ungefahr 221'000 Ergebnisse (0.40 Sekunden)

Batch Geocode - Find Latitude and Longitude
www findlatitudeandlongitude . com/batch-geocode/ ~ Diese Seite Gbersetzen
Batch geocode addresses to latitude and longitude coordinates for free.

GPS Visualizer's Easy Batch Geocoder: Convert addresses to ...
www.gpsvisualizer. com/geocoder/ ¥ Diese Seite (ibersetzen

NOTE: You'll need to get your own free API key to process a large number of addresses using this
page. (Get a key: Bing, MapQuest, Google) ..

Batch geocoding - doogal.co.uk

https:/fwww.doogal co_uk/batchgeocoding.php ~ Diese Seite Ubersetzen

Batch geocoding. Use this page to geocode a large number of addresses, postcodes or ZIP codes.
Paste them into the 'Addresses' box (each address separated ...

Batch Geocoding Online and API | Convert Address to Lat and Long
maplarge.com/geocoder ¥ Diese Seite libersetzen

MapLarge Geocoder includes batch geocoding, reverse geocoding, international geocoding and a
geocoding API. Convert each address to latitude & longitude ..

Batch Geocoding Tool- Lat./ Long. lookup 100 addresses Free
www.mapdevelopers.com/batch_geocode tool.php  Diese Seite Gibersetzen

A batch geocoding tool that allows you to enter up to 100 addresses, find latitude/ longitude
coordinates and plot them on a map or export._Enjoy!

27
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Adding points
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In the callback function, we can specify how to create a new circle element
for each city, and then position each circle according to the corresponding

city’s geo-coordinates:

//Load In cities data
d3.csv(us-cities.csv"”, function(data) {
svg.selectAll("'circle™)
.data(data)
.enter()
-append(*‘circle™)
.attr('cx', function(d) {
return projection([d-lon, d.lat])[0];
1))
.attr('cy”, function(d) {
return projection([d.lon, d.lat])[1];
1))
.attr('r, function(d) {
return Math.sqgrt(parselnt(d.population) * 0.00004);
1))
style(C'fill™, "yellow™)
.style("opacity”, 0.75);
¥

FS 2016

The map projection takes
a two-value array as
input, with longitude first
(remember, it's lon/lat, not
lat/lon, in GeoJSON-ville).
Then the projection
returns a two-value array
with x/y screen values.
So, for cx, we use [0] to
grab the first of those
values, which is x. For cy,
we use [1] to grab the
second of those values,
which isy.

28
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Adding points
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&

Elements

Console

Sources

Network

Timeline

Profiles

Resources Security  Audits

PO, G707 IO 3844/ £/ 3,04, 4093330 L/ 300001, Z0UHLI/ 1 I IIU0, 00, 4333 L30T 101IILLLZ. 00/ /T LO0IHLLS , 0/ . JLIT0FL0/U0TLILLLL . OLOL037 140000, L0, F IULIDLIF 0T,

4165L185.32791396593322,120.163737320381471177.998116737520804,119.400410224319221165.04531075615142,117.749689442222461166.25158457927896,189.0182

313@5235897"
<path d=

style=" Flll

rgb(237, 248, 233);"»</path>

“M459.7260374604676,259.17392564363031L455.71185004856454,258.78325218057176L453.7762507629153,259.735518521916561L453.0419590841068,259.1417337280
12670449.64205164500265,253.95611287608656L451.87548728991913,252.01211491365741L453, 5668819783636, 252.41689434368976L460.3684912378563,252.594762
43258343147@.91454834389403,256.54884316749581468.7156332460405,256.73504269065785L467 .3707531116345,258.9273228064811L462.3670917488107 ,259.95665

<circle
<circle
<circle
<circle
<circle
<circle

html

.68379869489206"
.8272409084991"
.3074824852809"
.4225134463923"
.1986231904973"
.8835391568254"

cy="106.33268883846563" r="18.08328841776296" style="fill: yellow; opacity: ©.75;"
CVT}169 3395992217828"
84.3750314246737"

style="fill: yellow;
"7.812825353225298" style="fill: yellow; opacity: @.75;"></circle>
r="7.604293524@55999" style="fill: yellow; opacity: 6.75;"></circle>

»<fcircle>

"12.316851878506522" style="fill: yellow; opacity: 0.75;"></circle>
r="10.383829736662674" style="fill: yellow;
cy “183.72976146320508" r="9.16395329538513"
cy="157.08092354829002"
cy="192.18540238383978"

opacity: 8.75;"></circle>
opacity: 8.75;"></circle>
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