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Lab 10: Map Visualization
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human-computer interaction + design lab.
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Map Visualization
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K| up

+ XN o2 2HtMo 2 Shape L2 HEHZE K| 2 E
+ Shape (.shp): ESRI| X|= H|O|E{ =of

+ 3L X|=&= SHFHO0|A shp HEIZ XS
http://sqis.kostat.go.kr/html/index.html

ece KRS | BAYSGIS RBE  x ST
C sgis.kostat.go.kr/contents/shortcut/shortcut_05.jsp O a @ N =
SAFAH= CHetY A 2= g8AR L oI
SAXABA
QAYARY e AR HA S7101% 1829 714
2013, 2012, 2011, 2010, 2009, 2008,
MMAR VYT ASMUA) 2007, 2006, 2005, 2004, 2003, 2002, SHP S o=
2001, 2000, 1995, 1990, 198S, 1980, 1975
2013, 2012, 2011, 2010, 2009, 2008,
UMHLE BATAIAAX) 2007, 2006, 2005, 2004, 2003, 2002, SHP &/ U=
2001, 2000, 1995, 1990, 1985, 1980, 1975
2013, 2012, 2011, 2010, 2009, 2008,
UMAE BUPAANAIZ) 2007, 2006, 2005, 2004, 2003, 2002, SHP a1 U3
2001, 2000, 1995, 1990, 198S, 1980, 1975
—3 2013, 2012, 2011, 2010, 2009, 2008,
o, MMAR BUTAYNESNS) 2007, 2006, 2005, 2004, 2003, 2002, SHP oy 243
T 2001, 2000, 1995, 1990, 1985, 1980, 1975
Qo
— CAISHRI 2005 SHP A A3
Qo
O
- CAINAA 2005 SHP a4 =z
AT A 2013 SHP A 3

‘0)


http://sgis.kostat.go.kr/html/index.html

K| up

+ d3.js = SVG, GeoJSON, TopoJSON 2| HEfE Al
+ GeodSON

+ type, features F712| £42 7%

+ features: 2t A|=0]| CHsH AE QHHMEES S Etp 9=

+ multipolygon=2 O|&5}0{ £tH 7|=
+ TopodSON
+ GeoJSONZI} H|=8H X

+ arcs 0|30l & 7|5

+ YHHMOZ GeodSON ELf 70% Ot El|O[E 2 7|7 &=
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S LT g

+ SHP to TopoJSON (or GeoJSON)
+ QGIS AIE

00 QOISM‘I-BW

DBEBR 3R OF |
| 4./ B RR A& o> 5“0'%"""{;"?‘6* |
;v.oa Browser :
| CIT|OAMd || ?

(Parallels)

SPADABYN
.
R
"
8
L]

-
E.
+

Q.
QO
=3

‘ \
1 I
!

b r-

® Coordinate: 221737,432685 Scale 1:195524 | € Render EPSG:5174 © 1,
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K| up

+ Open Source GIS data repositories

+ https://github.com/southkorea

+ https://github.com/southkorea/seoul-maps

+ https://qgithub.com/southkorea/southkorea-maps

‘CD


https://github.com/southkorea
https://github.com/southkorea/seoul-maps
https://github.com/southkorea/southkorea-maps

K| 2! (TopoJSON)

Key Type Value
v ¥ Content Object 2
A type string 2 Topology
v B transform Object 2
» B scale Array O
» B translate Array 2
v B objects Object 2
| v @ seoulmunicipalities.geo  Jobject | |
A type String £ GeometryCollection
v ¥ geometries Array 2
v B item([0] Object
» B arcs Array O
A type String 2 Polygon
v ¥ properties Object 2
A code String 2 11250
A name String 2 #4853
A name_eng String 2 Gangdong-gu
A base_year String £ 2013
v B item[1] Object £
» B arcs Array O
A type String 2 Polygon
v B properties Object 2
A code String £ 11240
A name String £ SO
— A name_eng String 2 Songpa-gu
E- A base_year String £ 2013
o » B Item[2] Object £
g » B Item[3] Object £
» B item([4] Object C
» B item([5] Object £
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Lab1: TopoJSON 0|23510{ X| 12|7|

+ Step1: Setup

index.html

=script src=-htEpi//a3]s.0q/
topojson.vl.min.js" charset="utf-8"></script>

mycode.js
var width = 800, height = 700
var svg = d3.select("#map").append("svg")
.attr("width", width)
.attr("height", height)
var seoul = svg.append("g").attr("id",
"seoul")

‘00
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Lab1: TopoJSON 0|23510{ X| 12|7|

+ Step?2: Projection

var projection = d3.geo.mercator()
.center([126.9895, 37.5651])
.5cale(100000)
.translate( [width/2, height/2])

var path =
d3.geo.path().projection(projection)

‘(O
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d3.js Projection

+ Geo Projections

+ https://github.com/mbostock/d3/wiki/Geo-Projections

d3.geo.albersUsa d3.geo.azimuthalEqualArea  d3.geo.azimuthalEquidistant
@ 5 N
| "\t A 3 \é-.
d3.geo.conicEqualArea  d3.geo.conicConformal d3.geo.conicEquidistant
d3.geo.equirectangular  d3.geo.gnomonic d3.geo.mercator

SRV
.

d3.geo.orthographic d3.geo.stereographic d3.geo.transverseMercator

/ 7 ¥/

&



https://github.com/mbostock/d3/wiki/Geo-Projections
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Lab1: TopoJSON 0|23510{ X| 12|7|

+ Stepd: Data Loading

d3.json("map/
seoul_municipalities_topo_simple.json",
function(error, data) {
console.log(data)
var features
= topojson.feature(data,
data.objects.seoul_municipalities_geo)
. features
console.log(features)

})

11



Lab1: TopoJSON 0|&35}0{ x| 12|7|

+ console.log(data)

¥ Object
» | |arcs: [Array, Array, [[5517, 2231], [4e, 79], [3e, 112], [e, 1e2], [-13, 34]], Array, Array, Array, [[4669, 1952], [166, -78]], Ar
I objects: {seoul_municipalities_geo: Object}
> transform: {scale: [0.00006247075827918093, 0.00005151814945568312], translate: [126.76700465024426, 37.42574929824175])}
type: "Topology™
v Object Prototype

~

__defineGetter__(propertyName, getterFunction)

__defineSetter__(propertyName, setterFunction)

__lookupGetter__(propertyName)

__lookupSetter__(propertyName)

» [7] constructor: function()
hasOwnProperty(propertyName)

isPrototypeOf(property)

propertylsEnumerable(propertyName)

toLocaleString()

toString()

valueOf()

~

~

~

-

-

-

-



Lab1: TopoJSON 0|&35}0{ x| 12|7|

+ console. log(features)

¥ Array (25
¥ Object
= geometry: {type: "Polygon", coordinates: Array}
= properties: {code: "1125@", name: "ZHE+", name_eng: "Gangdong-qu", base_year: "2013"}
type: "Feature"

» Object Prototype

¥ Object

= geometry: {type: "Polygon", coordinates: Array}

= properties: {code: "11240", name: "&TI}", name_eng: "Songpa-gqu", base_year: "2013"}
type: "Feature"

» Object Prototype

» {type: "Feature", properties: Object, geometry: Object}
» {type: "Feature", properties: Object, geometry: Object}
» {type: "Feature", properties: Object, geometry: Object}
5 P {type: "Feature", properties: Object, geometry: Object}
5 P {type: "Feature", properties: Object, geometry: Object}
» {type: "Feature", properties: Object, geometry: Object}
» {type: "Feature", properties: Object, geometry: Object}
3 p {type: "Feature", properties: Object, geometry: Object}
10 » {type: "Feature", properties: Object, geometry: Object}
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Lab1: TopoJSON 0|23510{ X| 12|7|

+ Step4: Path 12|7]

seoul.selectAll("path")
.data(features)
.enter()
.append("path")
.attr("class", function(d) {
return "municipality c" +
d.properties.code

1)
catteitdy,: path)

14



11250 129 142

o | U C @ (13 A s517.3kB 1.88s &
ﬁ Elements @ Network D Resources @ Timelines @ Debugger = Storage
3] htmi  [3] body © [[3] div#geovis + [[3] svg © 3] g¥#map © 3] path.municipality.c11250
¥ <svg width="880" height="680">
¥ <q id="map">

<path class="municipality c11250" d=
"M619.4169587372744,316.6612385391054L.625.6317851209315,317.341782664269L630.3201629191462,311.55706761013425L635.3356368428213,308. 04074
.739227101425@61L678.9484535703959,291.592562520047071L689. 0884334595466 ,287.16828076462843L709.4774252796778,274.3485340259649L715. 6922514
141674689134, 274.235080465994541L.730.8477054761897,271.73908228745861L.728. 1219044307363 ,279.34041295699717L729.3212568907475, 285. 920384844
0272745651L734.6638269398536,297.26454403545361L735.4270512326038,304.978124142931L.739.5702688216988,315.30014181928711L738. 5889804453473,
609,335.7154070635006L740.8786533235689,343.6539909357816L.741. 9689737417502, 349.5509760686109L.738.8070445289777,349.89118028413213L734.

28.4490005561674,349.891180284132131L.722.7793343816302,349.09736935068213L.712.0941942833306,352.0457906056836L706. 8606562760542, 350.344784
.61079931638961L689.5245616268658,384.9284381432808L682.7645750340598,393.09138521812565L679.820709904976, 400.9138286788948L676.440716608
18976414, 406.695395200848L674.3691078140109,412.13668362524186L671.9704028939886,411.11645577951276L629.8840347519144,387.6494655984716L¢
62926L637.0801495119522,364.632685599543084L628.793714333704,359.41661200839735L613.2021323535882,353.74677877299837L617.5634140263719, 344
6,332.08621222800866L620.834375280916,320.5176179218688Z"></path> ~ 352

g <path class="municipality c11240" d»
— "M538.8422798331012,394.225095768 79384L54").2883238658824,3)7.2868751536937L557.37"726?4 3008,397.62618045165436L569.1531874587527,395.69¢
+ 99.48382124205821L594.3395891189284,388.66983926725516L601.3176397953357,374.61079931638961L613.2021323535882,353.74677877299837L628.79371¢
Q. 2801495119522,364.632685599543041L632.1737076300487,382.774259422629261L629. 88480 47<1’1~4,:8/ 640-.6559847 6L671.9704028939886,411.11645577¢
) 668362524186L674.3691078140109,415.1973291327886L670.7710504339775,417.91785503036226L668.3723455139843,422.338613495609L666.30073671939:
o 5139843,437.41363862439175L675.4594282321923,441.72053454564593L679.8207099 34’1’6,4«2 2872229706991 LfB-% 0729595359007,439.56710070070403L¢
- 3675L699.11938130869258,445.80064757 2)04 L703.6987270633108,448.8606658390636L.701.081958059629,456.4537982986658L701.4090541851183,461. 64
,470.1658797541313L695.7393880105228,473.79202402125521L.687.016B246650137,476.62489355262371L682.6555429922591,492.8279687711474L682.76457°
6400650685841 ,500.87225883608335L669. “987040‘134266.381.0'18332834’3787&664 6652560921211,507.8965281704295L656. 2697’83720722,584.497725652
3664453983L650. f8@122657~762,_-1 6351297725778L658.3413976666343,517.087294396052021.653.5439878266188,520.0183515438694L646.6749691920122,
353 6L632.39:

829 10 .:06.;1"‘"'1"23L6~0 460142808297, 521. ‘34-1'.:643‘}153-’3) ~44688g8~6801 526. 842485-‘3 863 L633 L 46688846&.,421 43 8335
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Lab1: TopoJSON 0|23510{ X| 12|7|

+ Step5: Label 22|7]

seoul.selectAll("text")
.data(features)
.enter()
.append("text")
.attr("class", "municipality-label")
.attr("transform", function(d) {
return "translate(" +path.centroid(d)+ ")"
1)
attEidy:. " 8heqm!)
.text(function(d) {
return d.properties.name

})
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Lab1: TopoJSON 0|23510{ X| 12|7|

+ Stepb6: Styling

.municipality {
Al sailver:
stroke: #fff;

.municipality-Tlabel A{
s W s B
text—anchor: middle;
font: bold 10px "Helvetica Neue", Arial,
Helvetica, Geneva, sans-serif;

17



Lab 2: Zoomable Map
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Lab 2: Zoomable Map

+ 22| 32 uf s pathE centered2 X|H

+ LCIA| 22151 centered2 XA F A
+ transform?| scale 7|52 0|

+ centeredZ X|™E|™ scale H35}
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Lab 2: Zoomable Map

+ Step1: path MM Z 0| OIRLA OHIE =7}

seoul.selectAll("path")
.data(features)

-attrttdl, path)
.on("click", clicked)
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Lab 2: Zoomable Map

+ Step2: clicked(d) method

function clicked(d) {
Valr X Vo uk
if (d && centered != d) {
var centroid = path.centroid(d)

X = centroid[0]
ve=rccentroid|1l
ki=4
centered = d

} else {
Xo=wiad b /2
v =height / 2
=T
centered = null



-
&,
¥

Q.
QO
=

Lab 2: Zoomable Map

+ Step2: clicked(d) method

function clicked(d) {
Valr X Vo uk
if (d && centered != d) {
var centroid = path.centroid(d)

X = centroid[0]

ve=rccentroid|1l

e = 7l pathE

EENened centered 2 X|&
} else {

Xoi= oWk d b /5 2

Y —aeight /2

i =0k

centered = null




Lab 2: Zoomable Map

+ Step2: clicked(d) method

function clicked(d) {
Valr X Vo uk
if (d && centered != d) {
var centroid = path.centroid(d)

X = centroid[0]

yi—='centroid |1l

SE 81Xl pathS

centered = d centered 2 X|=
} else {

Xoi= owildbh: /2

v = e kgt 7

- 1 _

centered = null centered SHA|

-
E.
+

Q.
QO
=3




Lab 2: Zoomable Map

+ Step2: clicked(d) method

function clicked(d) {

seoul.selectAll("path")
.classed("active", centered && function(d){
return d == centered

})

seoul.transition()
.duration(750)
.attr("transform", "translate(" + width/2
e B hedght /2 & o o ale s dhulcis
Il)trans'l-a.te(ll + _X + II’II + _y + II)II)
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Lab 2: Zoomable Map

sixll pathg| A E

active £ X|d

seoulfselectAll("path")
.classed("active", centered && function(d){
return d == centered

})

seoul.transition()
.duration(750)
.attr("transform", "translate(" + width/2
i B helighte /i) o o Bocale e igedciee
Il)trans'l-ate(ll + _X + II’II + _y + II)II)
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Lab 2: Zoomable Map

Xl pathe| F2HAE

active 2 X|&

seoulyselectAll("path")
.classed("active", centered && function(d){

return d == centered
r)

. o zoom to path
seoul.transition 7kS | Ol A A
.duration(750) (x, y) &= Fl0IM A

.attr("transform", "tra A
+ "," + height / 2 + ")scale(" + k +
u)translate(n i N n’u _y + u)n)
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Lab 2: Zoomable Map

+ Step3: Places

d3.csv("data/places.csv", function(error,
data) {
places.selectAll("circle")

cattrlies Tunckiontd) |
return projection([d.lon, d.lat])[0]

)
caltrR(icyy. functionldy 4

return projection([d.lon, d.lat])[1]
})
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Lab 2: Zoomable Map

+ Step4: Places2| zoom

places.transition()
.duration(750)
.attr("transform", "translate(" + width / 2
+ "," + height / 2 + ")scale(" + k +
"Jtranslate(" + -—x + "," + -y + ")")



Lab 2: Zoomable Map

+ Stepb: Places &7|7|

places.selectAll("circle")
.classed("show", centered && k

places.selectAll("text")
.classed("show", centered && k
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Lab3: Choropleth Map

+ Choropleth Map
+ http://bl.ocks.org/mbostock/4060606

+ Combine two data — use d3 queue library
https://github.com/mbostock/queue



http://bl.ocks.org/mbostock/4060606
https://github.com/mbostock/queue
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Lab3: Choropleth Map

+ Step1: Combine data

var popByName = d3.map()

queue()
.defer(d3.json, "map/
seoul_municipalities_topo_simple.json")
.defer(d3.csv, "data/fire.csv",
fillnctiontd) o
popByName.set(d.name, +d.value)

F)

.await(ready)
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Lab3: Choropleth Map

+ Step2: color scale X|H

var colorScale = d3.scale.quantize()
.domain([0, 500])
.range(d3.range(9) .map(function(i) {
return "p" + 1

}))

xrange2| \= 0 £ E| p8 7tX| 44
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Lab3: Choropleth Map

+ Step3: path 12|7|

seoul.selectAll("path")
.data(features)
.enter().append("path")
.attr("class", function(d) {
return "municipality " +
colorScale(popByName.get(d.properties
.hame) )
})
.attr("d", path)
cattritid? . function(d) %
return d.properties.name

})
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Lab3: Choropleth Map

+ Step3: path 12|7]

seoul.selectAll("path")
.data(features)

class O|£0] colorScale2

.enter().append("path") Al 742 Bt (p0-p8)
.attr("class", function(d
return "municipality
colorScale(popByName.get(d.properties
.hame) )
1)
.attr("d", path)
cattrflid?, function(d) &
return d.properties.name

})
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Lab3: Choropleth Map

+ Step4: Styling

.municipality.p@ {
fill: #ffffd9o;
}

.municipality.pl {
fill: #edf8b1l;
}
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Lab4: Google Map + d3.js

A=2HY0l| M X3 st= js api & 0|2
e
+ google api: X|= Ci|0|H XS

+ d3.js: AFEX} H|O|E{ Q| overlay

510§ d3%r el7H AtE
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Lab4: Google Map + d3.js

+ Step1: Google Map API AX]
+ index.html 0| Ct=4| LIE F=7}
<script type="'text/javascript’

src="http://maps.google.com/maps/api/js?
sensor=true'></script>
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Lab4: Google Map + d3.js

+ Step2: X|& O2|7|

var map = new google.maps.Map(
d3.select("#map").node(), {
zoom: 15,

center: new google.maps.LatlLng(37.463842,
126.949335),

mapTypeld: google.maps.MapTypeld.ROADMAP
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Lab4: Google Map + d3.js

+ Step3: Overlay map 12|7|
+ var overlay = new google.maps.OverlayView()
+ overlay MM
+ overlay.onAdd = function() {..}
+ overlay2| Z7|5}
+ overlay.draw = function() {...}

+ =}H0| YH|O|EE Ol 2 =&

e

+ overlay.draw O|A 30| @AZ T2 of OiCt SEE|0] Zt QA S| =HE 7
At

+ function transform(d

+ overlay.setMap(map)

+ map <0l overlay HIO|E{E MH



Assignment 7: Map Visualization

. ®Z: 11/23 (RIH)
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Assignment 7: Map Visualization

+ O|OJE: Xi7&2 HH

Io

+ Map Visualization2 =0 EX}

+ NS CI2F U2 (11/23) AHA




Questions...?
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