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Getting Started

What are the Google Maps APIs?

The Google Maps APls give developers several ways of embedding Google Maps into web pages or retrieving data
from Google Maps, and allow for either simple use or extensive customization. There are several AP| offerings:

Web APls:

» Google Maps JavaScript API
* Google Static Maps API Standard Premium

* Google Street View Image API  Free, external, and publicly available + Licenses for internal, OEM, and asset tracking
implementations

* Google Maps Embed API implementations

/' Unlimited, free usage of Google Maps Android +/ Annual contracts with enterprise terms

Web service APls: API and Google Maps SDK for i0S ' 24 hour technical support
* Google Maps Directions API / Pay for uplifts above usage limits " Service level agreement (SLA)
" Individual API pricing and usage limits + Guaranteed ad-free and enhanced API features

» Google Maps Distance Matrix API

s Google Maps Elevation API
ENABLE BILLING CONTACT SALES

s Google Maps Geocoding API

* Google Maps Geolocation AP (Source: https://developers.google.com/maps/pricing-and-plans)

s Google Maps Roads API

- Google Maps Time Zone API Basically, standard Google Maps APIs are free for a wide variety of use

" Goodle Flaces APLIED Service cases. Based on Google Maps APIs, we could build our own WEB-GIS
Mobile AP services.

* Google Maps Android AP This lesson will introduce how to use the Google Maps Javascript API to

" oo e AT A develop a simple WEB-GIS system.

s Google Maps SDK for i0S
s Google Places API for i0S

Depending on your needs, you may find yourself using one or a combination of these APIs.

If you operate an enterprise or commercial website, you may also be interested in Google Maps APls Premium
Plan. (Source: https://developers.google.com/maps)


http://o15.officeredir.microsoft.com/r/rlid2013GettingStartedCntrPPT?clid=1033
http://o15.officeredir.microsoft.com/r/rlid2013GettingStartedCntrPPT?clid=1033

Steps

1. Priori knowledge
Have programming experience in HTML, JavaScript and CSS.

Have experience in processing GIS dataset.

2. Get an API key —
All Google Maps JavaScript API applications require authentication.
For standard API users, if you're using the APl under the standard

plan, you must use an API key set up in a project of your choice.

3. Start your project

Use your GIS and programming skills to develop the site.

Final, deploy your site to a web serve.



Get an API key

1. Have a google account 3. Go to the API manager, check your project name,

APl key and other setting.
2. Go to the Google API Console, enable your APIs,

and check your APIs = CovgeAfls e :
API APIManager Credentials
C | 8 https:;//console.developers.google.com/flows/enableapi?apii
«»  Dashboard
4 | Regenerate key Delete
= Google APIs B Libray
9 " APl key
- O Credentials This APl key can be used in this project and with any APl that supports it. To use this key in your application,

pass it with the key=API_KEY parameter.

Register your application for Google Maps JavaScript AP, Google
Maps Geocoding API, Google Maps Directions API, Google Maps
Distance Matrix API, Google Maps Elevation API, Google Places API Created by .
Web Service in Google API Console

Google APl Console allows you to manage your application and monitor AP| AP key

usage. — [}
Select a project where your application will be registered
You can use one project to manage all of your applications, or you can create a different

project for each application I

Create a project =

Creation date MNowv 13, 2015, 11:22:56 AM

Name

L Key restriction
This key is unrestricted. To prevent unauthorized use and quota theft, restrict your key.
Key restriction lets you specify which web sites, IP addresses, or apps can use this key. Learn more

API API Manager Credentials o o

HTTP referrers (web sites)

Google APls  Megacitysis ~ a

Dashboard

-« Add credentials to your project IP addresses (web servers, cron jobs, etc.)
m Android apps
W Library
1 Find out what kind of credentials you need i0S apps
O Credentials

We'll help you set up the correct credentials
If you wish you can skip this step and create an APl key, client ID, or service account
Which AP! are you using? MNate: It may take up to 3 minutes for settings to take effect

Determines what kind of credentials you need.

Google Maps JavaSeript API -
Save Cancel

What credentials do | need?

2 Getyour credentials

Cancel




Get an API key

From now on, you can use the Google Maps API services

async defer=</script=

* More information: https://developers.google.com/maps/documentation/javascript/get-api-key

= Google APls Megacitysis - Q # NP 0 a o
API APIManager Dashboard 3 ENABLE API
<%  Dashboard Enabled APIs

Some APls are enabled automatically
o Library

Activity for the last 30 days 1 hour 6h 12h 1day 2d 4d 7d 14d 30d
or  Credentials -
Traffic Errors Median latency
Requests/sec Percent of requests Milliseconds
0.006
0 a04 There are no errors for this time period There is no latency data
0.002
Nov 1 Now 22, 4:34 F‘MI

APl v Requests Errors Error ratio Latency, median Latency, 98%

(M Google Maps JavaScript API 797 0 0% - - Disable
BigQuery API - - - - ~  Disable
Google Cloud 5L - - - - - Disable
Google Cloud Storage - - - - ~  Disable
Google Cloud Storage JSON API - - - - - Disable
Google Maps Directions API - - - - ~  Disable
Google Maps Distance Matrix API - - - - —  Disable
Google Maps Elevation APl - - - - —  Disable
Google Maps Geocoding API - - - - ~  Disable
Google Places APl Web Service - - - - - Disable
Stackdriver Debugger APl - - - - ~  Disable

Stackdriver Lagging APl - - - - —  Disable



Start your project

4 simple WEB-GIS examples will be presented in this PPT.

Several things you should know before your starting,
1. understand your project your purpose, make it simple
2. understand your geospatial dataset

3. try to separate a big function into several small functions



Simple Basic Map
Simple Marker

Examples

Simple Polylines

Ground Overlays
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<!DOCTYPE html=
<html=
<head=

<title=Simple Map</title=

=meta name="viewport® content="1nitial-scale=1.8"=

_smeta charset="utf-8"> ...
f* Always set the map height explicitly to define the size of the div
* element that contains the map. =*/
#map 4
height: 1088%;

html, body {
height: 1088%;
margin: 8;
padding: 8;

)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
{* Optional: Makes the sample page fill the window. #*/ !
1
1
1
1
1
1
1
1
1
1
1
1
1

var map;
function initMap() {
map_ = new_google.maps.Map(document.getElementById( Map"),

'center: {lat: -34.397, 1lng: 158.644}, +—» Set the location

{

o ™ et the zoom level Graton

</script=

Simple Basic Map
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<script src="https://maps.googleapis.com/maps/api/js?key=YOUR_API_KEY&callback=initMap"
1 async defer=</script= Google JS parts I

</body=
=/html=

Google

Map data ©2016 GBRMPA, Google | Terms of Use

(Source: https://developers.google.com/maps)



<!DOCTYPE html-
<html=
<head=
<title=Simple Map</title=

=meta name="viewport® content="1nitial-scale=1.8"=

zmeta charset="utf-8"=
=style=

f* Always set the map height explicitly to

* element that contains the map. =*/
#map 4
height: 1088%;

define the size of the div

Define the marker

= new google.maps.Marker({

var myLatlng = {lat: -25.363, 1ng: 131.844};,

__________________________________________

w google.maps.Map(document.getElementById( map")},

{

¥
1% Dpti{scrlpt}
html, B _ o
e | el L )
margl
add
) - var map =
<Jstyles Zoom: 4,
</heads ?enter: myLatlLng
<body> b
<div id=! :
'Eiéiigfi'  var marke
i : position: mylLatlng,
: var maf ! S —
functi ! : '
UMY title: "Hello World!:
! map = )
: cefl TRl
| 209 flcri t
I S FI A =
) L
l</script>
1
1

<script src="https://maps.googleapis.com/maps/api/js?key=YOUR_API_KEY&callback=initMap"

async defer></script=

b o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = = =

</body=
</html=

Simple Marker

: r User can also define the info
_Map Satellite WindOW
a X
Inde Uluru Bismarck Sea
ta Java Sea
Uluru, also referred 1o as Ayers Papua New
I Guinea

| Rock,is a large sandstone rock
formation in the southern part Solc
of the Northern Territory, central
Australia. It lies 335 km (208 mi)
south west of the nearest large
town, Alice Springs; 450 km
(280 mi) by road. Kata Tjuta and

Uluru are the two major features
of the Uluru - Kata Tjuta

Mational Park. Uluru is sacred to
the Pitjantjatjara and
Yankunytjatjara, the Aberiginal

RPN A P ol A i

\/
QUEENSLAND
l Australia
WEST 5
STRALIA Ensgm
S0OUTH
AUSTRALIA
Perth
o NEW SOUTH Newcastle
WALES o
Adelaide i
Great o Sydney
Australian ACT
Bight VICTORIA
o
Melbourne

Tasmania |

Map data ©2016 Google, ZENRIN | Terms of Use

Google

(Source: https://developers.google.com/maps)



<! DOCT YpEuhtmi

<html> <script=
<head _ . _ . . oo
<t {/ This example creates a 2-plxel-wide red polyline showing the path of William . .
{/ Kingsford Smith's first trans-Pacific flight between Oakland, CA, and S rT] | P | |
=<[NE
< [/ Brisbane, Australia. | e O |neS
=50 ) o
function initMap() { .
var map = new google.maps.Map(document.getElementById({ map'), { Moo | acimie ; '
Zoom: 3, ) \\
center: {lat: 8, lng: -188}, 5
mapTypeld: "terrain’ \i
}} " N /, IEAL
__________________________________________________ ssia ) ’,' :-“:" & ‘,'~‘J‘,_;
. var flightPlanCoordinates = [ i - /," =
 {lat: 37.772, 1ng: -122.214}, : R A A3 i
' {lat: 21.291, 1lng: -157.821}, | Morgols i s, el
' {lat: -18.142, 1ng: 178.431}, : cm % omy T—torth >y  Untedsies
4 | {lat: -27.467, 1ng: 153.827) | N | Gcaan .
</hed v _ ~ . ' Draw polylines on the map (also [ et ' ! e v
<hod i var f;lgl_gipa;hpi ng-":' QEF}QIE.H'IEPS .Pﬂl}'r].lﬁe[._{ : Working for the pOintS, pOIyIineS, T\:‘)v-{\'\ E 55:
<d | path: 19 tPlantoordinates, ' polygon circles, custom objects) Gl S | = ‘
et . geodesic: true, ! BB S (o T S P e &
i . strokeColor: '#FF6eee’, ! e 2 e \
1 1 . ! | ,/--“-L_I
| . strokeOpacity: 1.8, |ink the 4 points into one polyline - i
! ' strokeWeight: 2 : Austraka | South
1 € | 2
: : }} : 1 ! Pacific
i : 1 : Ocean
1 I : New i
E . flightPath.setMap(map); ! e
! P /
| </ 4 </script= &
1 Il
| «<script src="https://maps.googleapis.com/maps/api/j s?keyzi_'lff.}'!.{,?__idf._f___{{gl_f;&callback:initHap"i ==
| async defer=</script= ! +
{?55&;} ------------------------------------------------------------------------------ 1 Southern —
: Ocean =
</html= Go gle : p data ©2016 | Terms of Use

MR s ource: https://develabere gooyle comimaps)



<!DOCTYPE html-
<html=
<head=
<title=Simple Map</title=
<[ ="vq N
<mll <scripts
{/ This example uses a GroundOverlay to place an image on the map

Ground Overlays

=5
// showing an antique map of Newark, NJ. s
| Map satellite B - ) :; /"w//‘,
1 % ! St — ’
. . z £ o a & Y,
var historicalOverlay; 2 i % A je &
G, . /e L & &
__lﬁ_________________?‘a___f____f‘f__}_ffc_”ik.______i‘g__rf__

function initMap() {
var map = new google.maps.Map(document.getElementById{ map'), {

1 = T 0
N NN
o PRSLIN ReL\TE

| /;e ’7;>” 2) vy T é" !
I

I

I

zoom: 13, » 3 & # :

center: {lat: 40.748, Ing: -74.18} *?/\ o N Newark

3% Mrayy43) |

____________________ , 9| KA NI

e imageBounds = { ' Georefencing (define the boundary v 3y +H / ”;“ \ I S S

| 1 g ! +A5) / iy !

<A | north: 48.773941, | of overlayimage) = i I |

</he§ | south: 48.712216, | [ sy '77/ Jlie

<hod \east: -74.12544, e [ B B :

<dl | west: -74.22655 RO=ITg S e |

- : 5 : ________ | ﬁ A é: !

| <5 RN B A XK l

: L Fe 2 |
X historicalOverlay = new google.maps.GroundOverlay( E : \ﬁn} % o) 2 -

: "https://www.lib.utexas.edu/maps/historical/newark_nj_1922.jpg”, K 05 9 \g? :

E imageBounds) ; K = :

: historicalOverlay.setMap(map); Overlay the custom map E i 7”(;1.',,,9,, cu )s i

! } ! 1

! . 1 1 £ 1

E </script= E i Q};:&w ! o/ 8 _i

) </script> T E T By 77 TWeeQuAHic & =77 g Y Ry~ ™
| <script src:"https:ffmaps.gongleapis.cmmfmapsfapifjs?keyﬂI?yﬁ:ﬂf{:gff@callback:initHapﬁ B g e 3 +
| async defer=</script= ! <& y S

</body> T T i
«:fhtmi:—y GO gle @ Map data ©2016 Google Terms of Use Report!naperror

(Source: https://developers.google.com/maps)



Application Megacity Project
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RoadNet Map Satelite Wl Traffic Statistical Table ON C " B g § 7 N ADDIS ABABA

Theatrical map L TINNY T B ' , & | Bamako

— )

' None

' LULC in Cairo 1999
LULC in Cairo 2015
LCC in Cairo (1999-2015)
POP in Cairo 2000

' POP in Cairo 2013

-/ ECI in Cairo 2000

' ECl in Cairo 2013

CASABLANCA

DAKAR

Overlay statistical table

JOHANNESBURG
KHARTOUM
LAGOS

LUSAKA

MAPUTO

NAIROBI Interactive functions

h___-——————

* Explanation of abbreviation.

LULC: Land Use / Land Cover map
LCC: Land Cover Change map

POP: Population Distribution map

ECI: Energy Consumption Intensity map

I Urban Sparse to Urban Dense
Non-urban to Urban Dense
[ INon-urban to Urban Sparse
[ Jothers

Overlay processed map

| Map data ©2016 Google, ORION-ME | 10 km b | Terms of Use

Based on the integration of small functions, people could establish their own WEB-GIS services with the GIS dataset.
* Screenshot from the homepage of Megacity Project WEB-GIS website. (http://giswin.geo.tsukuba.ac.jp/mega-cities/)
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LUC map for Dubai 2000
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® LULC in Dubai 2000
LULC in Dubai 2014
LCC in Dubai (2000-
2014)
POP in Dubai 2000
POP in Dubai 2013
ECI in Dubai 2000
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RIYADH
SEOUL
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TEHRAN
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* Explanation of abbreviation.
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LUC map for Dubai 2014
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® LULC in Dubai 2014

LCC in Dubai (2000~
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* Explanation of abbreviation
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POP in Dubai 2000
POP in Dubai 2013
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* Explanation of abbreviation
LUl | and Lise /1 and Caver

LUC change map for Dubai (2000-2014)

With the help of WEB-GIS services, an open access web-based GIS platform (Megacity project) was established.
35 major cities in Asian and African regions (Fig.3) were selected to examine the urban sprawl of mega-cities during the 15 years (2000-2014).
In order to quantify and measure the urbanization process, all of these cities were separated into three groups (African cities, Asian cities and
Chinese cities), and the size of the target area is a 100 x 100 km extent for each city.



Meanwhile, users could
check the energy
consumption intensity
maps, population
distribution maps,
statistic information and
thematic road network
of study areas in our
project.

Furthermore, benefit
from the Google Java-
script APIs, users can
check the real-time
traffic maps for study
area in our Project.

Cover Alfrica Asia China Dashboard

SIS, U of Tsukuba

Urbanization
In Major Asian and African Cities

Previous version, Capital Cities Project.

Division of Spatial Information Science
Graduate School of Life and Environmental Sciences
University of Tsukuba

Real-ti
s
search g

Googl

I Non-urban to Urban Dense
n-urban to Urban Sparse

Map data £2016 jragery £2016 TemaMetrics | 10 bt ot L1 | Terms of Use

Contact

Land
use/cover
maps

LULC in Shanghai 200

LULC in Shanghai 20

® LCC in Shanghai (2000-2015)

POP in Shanghai 2004
POP in Shanghal 201

ECI in Shanghai 2000
ECI In Shangha 2013

SUZHOU

* Explanation of abbreviatiof
LULC: Land Use / Land Cofer map

LCC: Land Cover Change

Population
distribution
maps

pr

POP: Population Distributiofjinap

ECI: Energy Consumption

Back to Top

Igensity map

Energy
consumption
intensity map




Road Net #iE M=ETE N Road Net HIE] MZER

I —2 ©2016 Google. INEGI | 1000 km —0 oo | #IFRE HEE 5 -2 ©2016 Google, INEGI | 1000 km — o1 | 7R

The rate of LULC types in each study area (100km * 100km) The rate of LULC types in each study area (100km * 100km)

Built-up|[ Urban Dense ]|[ Urban Sparse ]|F0re5t Cropland GrasslandlBareland Water Built-up|[ Urban Dense ]|[ Urban Sparse ]|F0rest Cropland GrasslandlBareland Water
Built-up|[ Urban Dense ]|[ Urban Sparse ]|F0re5t Cropland GrasslandlBareland Water Built-upl{ Urban Dense ]|[ Urban Sparse ]|F0rest Cropland GrasslandlBareland Water

Clear All Markers Clear All Markers

I 2000 Total Built-Up (%) [ 2014 Total Built-Up (%)
50

. In the analysis page, people could compare the scale of urban
£ w0 growth process in a global view. On the other hand, users could
Z % download the dataset that they want, and use it for their own
s approaches.
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