Epyaotriplo Texvohoyiag MoAupéowv EMM

Elcaywyn otnv Avantuén Android Eqpappuoywv

Evotnta 5 - GPS, Hardware & AtoOnti)peg

5.1 Location-Based Services (LBS)

OL umtnpeoieg Baosl tonobeoiag (Location-Based Services) amoteAoUv pia amnod tic o evoladEPouoes
Sduvatotnteg tne mMAatdopuag, dev eival tuxaio GAAwote Mwe yUpw amd AUTAV €XOUV XTLOTEL OL TLo
dnuodeic edappoyég yia Android. H Suvatotnta auth og cuvduaopo e tnv Eudutn unootrpLén tng
kopudaiag epappoyng xaptwv tng Google (Google Maps) amnd tnv mAatdopua anoteAel Eva amo ta
duvatd onuela twv ocuokeuwv Android évavil Twv avtaywviotwv Ttoug. OL umnpeoieg Paocel
tonoBeciog pmopolv va esvowpatwBoUv ce MOMEG Asltoupyieg OMwG ylo Tapadelypo oe pia
avalntnon oto web, otn ANYn pwrtoypadlwy, TNV KOWWVIK SIKTOWGN K.a. TNV UTTOEVOTNTA auTh Ba
Sdolpe nwg propolpe va AdBoupe TAnpodopleg OXETIKA PE TNV TPEXOUOA TOMOBOECIA LG CUOKEUNG
WOTE VA TIG XPNOLLOTIOLNO0UE OTLG EPAPUOYES HAG.

H mpooBacn ot untnpeoieg tomobeaoiag yivetol PECW TWV TIEPLEXOUEVWY TOU TOKETOU android.
location, Baokdtepeg amnod Tig onoleg elval oL €€1G TPELG:

e LocationManager: H Kevtplkr) KAQoN TOU TTOPEXEL TPOOPAON OTLG £V AOYW UTINPECLEG

e LocationListener: Interface mou MapEXeEL EVNUEPWOELS HEOW TOU LocationManager otav n
B£on TG cuokeung alhalel

e Location: H kAdon auth avamaplotd pia yewypadiky tomobeoio oe SeSoUévn XPOVIKN
oTLypn

Ma va omoKTHOOUUE MPOoBacn otnv UTnpeoio apoxng mAnpodoplwv Tonmobeoiag Ba mpemel va
apxLKoToLjocou e pia avadopd tUTou LocationManager wote vo SgiyVEL OTO UTIAPXOV OTLYULOTUTIO
NG umnpeoiag ouotrnpatog LOCATION _SERVICE, w¢ e€AG:

LocationManager 1lm = (LocationManager) getSystemService(Context.LOCATION_SERVICE);

‘Exovtag apxLKOTIOLNOEL €vav LocationManager Oa mpémel emileyel o mApPoXOG eVTOMIoUoU B€ong ou
Ba xpnolponownBel. Ynapyxouv Sladopetikol mapoxol KABe €vag amd Toug Omoloug XPNOLUOTOLEL
SladopeTikn) TEXVOAOYLA Yl TOV EVIOMIOUO NG B€ong TnG ouokeung. Etol Aowdv, ol Slabéoipol
mapoyol ival to AGPS (Assisted Global Positioning System) pe to omoio sival epodlacpéveg oxedov
OAec ol véeg ouokeLEG Android, n ebpeon B€ong BAoel Tng Kepaiog Tou mapoxou KvnNTAG tnAsdwviag
mou efumnpetel tn ouokeun (triangulation) kol TéAog¢ PAOEL TWV CUVTETAYMEVWYV yvwotwv Wi-Fi
hotspots mou umopei va xpnotpomnotouvrat. Kabe pia amod tig peBodoug auTtég mopeXeL SLaPOPETIKO
eninedo akpifelag kabBwg kot avtiotoa OSLUPOPETIKEC QATIAUTACEL, KATOAVAAWGONG €VEPYELAC.
MrmopoUpe va Béooupe Tov LocationManager va emihé€el Tov KataAAnAo mapoxo Baocel kpltnplwv
TIou €Xou e TN duvatdtnTa va 0plooUE, 1} VoL OplOOULE PNTA GUYKEKPLUEVO TTAPOYO.

JTNV PWTN MEPIMTWON KAVOUUE XPHON EVOC OVTLKELUEVOU TNG KAAoNG android.location.Criteria
n omoila pOC EMITPEMEL VO OplOOUUE TIC EeMIOBUUNTEG TAPAUETPOUC TIOU OTn OUVEXela Oa
XpnotpomnonBouv amnod tov LocationManager yla va eTiAeyel o o KAat@AAnAog SLabéaoipog mapoxoc.
H edappoyn mou akoAouBei KAVEL Xprion TwWV Tapandvw Kot TPoBAaAAeL otnv 080vN TNG CUOKEUNG TLG
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OUVTETAYHEVEC TNG TeAeuTaiag B€ong tng cuokeung. To Ul tng amoteAeital and éva povo TextView to

omoio TPoPAMAEL TN CUYKEKPLUEVN TIAnpodopia. To XML keipevo mou opilel to interface elval to

okoAouBo:

<?xml version="1.0" encoding="utf-8"?>

<LinearlLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical” android:layout_width="fill_parent"”
android:layout_height="fill_parent">

<TextView android:id="@+id/textView" android:layout_width="fill_parent
android:
</LinearlLayout>

"

layout_height="wrap_content"/>

O KWwdKaG Tou KevtplkoU Activity elvat o €€n¢:

package elearning.location;

import
import
import
import
import
import
import

public

android.
android.
android.
android.
android.
android.
android.

app.Activity;
content.Context;
location.Criteria;
location.Location;
location.LocationManager;
0s.Bundle;
widget.TextView;

class LastLocationActivity extends Activity {
private LocationManager 1m;
private TextView tv;

/** Called when the activity is first created. */

@Ov

erride

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);

tv
Im
Criteria

criteria.
.setPowerRequirement(Criteria.POWER_LOW);
criteria.
criteria.
criteria.

criteria

(TextView) findViewById(R.id.textView);
(LocationManager) getSystemService(Context.LOCATION_SERVICE);

criteria = new Criteria();
setAccuracy(Criteria.ACCURACY_FINE);

setSpeedRequired(false);
setBearingRequired(false);
setAltitudeRequired(false);

String provider = 1lm.getBestProvider(criteria, true);

Location

location = 1lm.getLastKnownLocation(provider);

tv.setText("Last location latitude: " + location.getlLatitude() +

- longitude:

+ location.getlLongitude() + "\n" + provider);

Ma va Aettoupynoel cwotd n edpappoyn Ba mpenel oto apxeio AndroidManifest.xml va. opiooupe TO

KaTAAMnAo <uses-permission> tag ywa to Swkawwpata TmpocBacng ACCESS_FINE_LOCATION.

EKTEAWVTAC TN O€ pia MpaypaTikr) cuokeur Ba ndpete €€060 cav aUTHV TOU aKOAOUBEL:

Last location latitude: 37.0675722 - longitude: 22.4301269

gps
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ZTOV MOPAMAvVW KwSLKA EXOVTOG OPXLKOTIOLNOEL TN HETAPANTA-UEAOG TUTIOU LocationManager UE TO
UTLAPXOV OTLYHLOTUTIO TN UTNPEeoiag SnuloupyoUpe €va avTiKelpevo tumou Criteria Omou B£toupe
TIC TTapapETpoUC Tou Ba xpnotpomotnbolv yla tnv emthoyr) Tou KatdAAnAou SlaBéouou mapodxou.
JUYKEKPLUEVO ETILOUUOUE VO £XOUUE LEYAAN akpifela kal tn pikpotepn duvath katavalwon, evw Sev
pog evéladEpouv otolxeia Omwe n taxVTNTA, TOo VYOG N N mMopseia.

H getBestProvider() Oa emiotpéPel To Ovopa Tou KATAAANAoU SlaBEéoiuou mapoXou HE T Hopdn
aAdaplBunTikoL, To omoio Kol MEPVAUE W MOPAUETPO otnV getlLastKnownlLocation(). H uébodog
auth eniotpédel TNV tedevutaia Bon mou £xel KataypAPel 0 MAPOXOG TTOU AdUBAVEL WG TTAPAUETPO
Kot elval xpnown yati anogevyetal n Stadikaocio eviomiopol Tng TPEXoUoas BEoNC TNG CUOKEUNG
Tou pmopel va eival xpovoBopa. H getLastKnownLocation() Ba emiotpéPel éva avtikeipevo TUMoOU
Location mou onw¢ avadEpOnke vwpitepa amobnkeVEL TIC CUVTETAYUEVEG TNG BE0NG TNG CUOKEUNG TN
debopévn nuepounvia/wpa pe tn popdpry UTC timestamp. Itn cuvéxela oL getlLatitude() kat
getlLongitude() Ba emiotpédouv TIG YeEWYPOAPIKEG CUVTETAYHEVEG TNG TeAeuTaiog TomoBeoiag tng
OUOKEUNG, oL omolieg kat mpoPaArlovtal oto TextView tng edpoappoyng, pall Pe To 6Gvouo Tou apdxou
TIOU ETUAEXBNKE YLl TOV EVIOTILOUO KOIL TIOU OTN CUYKEKPLUEVN TTEPIMTTWON €lval To GPS.

AUTO elval pUCLOAOYLKO, HLAG KaL OTA KPLTAPLA ETIAOYAC TTAPOXOU EXOULE 0pLoeL WG MBUMOUE va
£Youpe peyaAn okpiPela otov evtomiopd tng B£ong, mepvwvtag otnv setAccuracy() tn otabepd
ACCURACY_FINE. Ma va Asttoupynoel cwaotd n ebappoyn Kot xwpis mpoBAnuata, Ba npénel to GPS va
£xeL anobnkeupévn v teAeutaio B€on g cuokeung Sladopetikd Ba mpokAnBel e€aipeon tumou
NullPointerException. e mepimtwon mou &g pag evllédepe va £xoupe peyaln akpifela Ba
MMOPOUCAE VO TIEPACOUNE oTnV setAccuracy() wg MapAUeTpo TN otabepd ACCURACY_COARSE Kol
va oplooupe Sikalwpato pocBacng ACCESS COARSE_LOCATION oto apyeio AndroidManifest.xml. Mg
OUTA Ta KPLTAPLA O TIAPOXOG EVTOTILOMOU Tou Ba emideyotav Ba fTav To Siktuo Kvntrg tnAsdwviag,
omnote otnv 006vn TG epappoyng TO OVOLO TOU TTapoxou mou Ba epdavilotav Ba Atav to network.
MrmopoUpe va BEATIWOOUUE TNV MOPATAVW £DAPUOY WOTE VA EVNUEPWVETAL VA TAKTA XPOVIKA
dlootpata pe TN Vvéa B£on TNG OUOKEUNG. Autd pmopel va yivel glkoAa ulomowwvtag TO
LocationListener interface, omote o kwdkag Tou KeEVIpIKOU Activity Ba mdpeL tnv akoAouBn popdn:

package elearning.location;

import android.app.Activity;

import android.content.Context;

import android.location.Criteria;

import android.location.Location;

import android.location.LocationListener;
import android.location.LocationManager;
import android.os.Bundle;

import android.widget.TextView;

public class LocationUpdateActivity extends Activity implements LocationListener {
private LocationManager 1m;
private TextView tv;
private Location location;

@Override

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);

tv
Im

(TextView) findViewById(R.id.textView);
(LocationManager) getSystemService(Context.LOCATION_SERVICE);
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Criteria criteria = new Criteria();
criteria.setAccuracy(Criteria.ACCURACY_FINE);
criteria.setPowerRequirement(Criteria.POWER _LOW);
criteria.setSpeedRequired(false);

criteria.setBearingRequired(false);

criteria.setAltitudeRequired(false);

String provider = 1lm.getBestProvider(criteria, true);

location = 1lm.getlLastKnownLocation(provider);
Im.requestLocationUpdates(provider, 5000, Float.parseFloat("2.0"), this);

}

@Override

public void onLocationChanged(Location loc) {

location = loc;

tv.setText("Last location latitude: " + location.getLatitude() +
" - longitude: + location.getLongitude());

}

@Override
public void onProviderDisabled(String provider) { }

@Override
public void onProviderEnabled(String provider) { }

@Override
public void onStatusChanged(String a, int b, Bundle c) { }

H Baoikotepn aAlayn otnv kKAaon sival mwg €xel teBel va vulomolel To interface LocationListener
onwg npoavodépObnke. Oa pmopovoape va £XOULE UAOTIOLAOEL TO LocationListener pe tn popdn
E0WTEPLKAG KAAONC OTIWG EXOULE KAVEL OE TIPONYOUUEVEC EVOTNTEC LE TO 1610 akplBwg amotéleopa. To
interface autd AauBavel evnUEPWOELG yla TN vVEa B€0n TNC CUOKEUNG Kol UAoTIolwvTaG Th HEBobdo
onLocationChange(), ypadoupe kwdika mou Ba ekteleital o kaBs dopd mou Aappavel ywpa avtd
TO oupBav. Itn ouyKekpwévn UEBoSO TpoTelveTal va pn ypddoupe KwdIKO TTOU Qmaltel Yeyalo
eneepyaotiko poOpto, mMapd vo mepvape ta dsbopéva ylo emefepyacia o €va VEO vAUaA. ITO
OUYKeKPLUEVO Topadetlypa amAd mpofaArloupe oto TextView tng edpappoyng TG CUVIETAYUEVES TNG
véag B€ong.

Ektég amd tnv onLocationChange(), ylwa va €xoupe ouumayn kAdon Ba mpémel emniong va
uAomolooupe Kal TI¢ peBodoug onProviderDisabled(), onProviderEnabled() Kkat onStatus
Changed(), €é0tw KL av aUTEG Sev TEPLEXOUV KABOAOU KWALKA OTO CWHO TOU OMWE yLa TapAdeLyua
otnv Tmepimtwon tne edpapuoyng pag. H mpwtn KaAsital autopata OTav O TPEXWV TAPOXOG
amevepyomnolnBel amnod tov xpnotn, n deltepn otav evepyomnolnBel amod tov xpnotn, evw n tpitn otav
petaBAnBel n kataotaocrn Ttou (m.X. yivel &avad OSlaBEolpog HETA amd HUIKPO SldoTtnpa  pn
SlaBeopdTnTag) KL EMOUEVWC UmopoUpe va ypadoupe kwdilka mou Ba ekteleital wg avtidbpaon os
QUTA T cUUBAVTA, av To eMBUPOUE.

Mia akopn aAAayr o€ ox€on KE TNV MPONYOUUEVN bapuoyn elval Twe €Xoupe BEosl wg petapAntn-
HENOC TNC KAAonG pio avadopd tumou Location. Exovtag apXlKOMoLAoeL Vv MAPOXO EVIOTUOUOU
Bon¢ kaholpe PECW TOU OVTLKELMEVOU TUTIOU LocationManager tnv requestlLocationUpdates() n
omola opilel To kGBe moOTE B OTEAVOVTAL EVNUEPWOEL OToV Listener. H mpwtn MOopAUETPOG ToU
Aappavel elvatl o TpEXWV TAPOXOC evioTopoU B£ong, n SeUTepn TO EAAXLOTO XPOVIKO SlAoTnua ot
milliseconds mou Ba pecolafel petal Twv evnuepwoewy, n TeLTN TNV eAdxlotn Stadopd andotaong
HeTafL Twv SUo BEoewv o PETPA Kal TEAOG, O Listener mou Ba AapBAveL TIC EVNUEPWOELG QUTEC. 2TO
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OUYKEKPLUEVO TIAPASELYUO £XOULE Oploel Xpoviko dlaotnua 5 sec kat 2 pétpa Stadopd PeETAEL TwV
EVNUEPWOEWV. Ig pia mpayuotikn edappoyr Ba EmMpene va XpnoLUonoloUcape LEYOAUTEPEG TIUEC YL
VO TIEPLOPLOOUE TNV KATAVAAWON OE EVEPYELA.

[£! Problems | @ Javadoc @ Declaration | & Console LogCat Q Devices | (@ Emulator Control 53

Location Controls
Manual lex ] KML ]
@ Decimal
() Sexagesimal
Longitude -122,084005
Latitude 37422006

IxAna 5.1

MrmopoUue va ehéyoupe Tnv edbappoyn auth otov emulator GTEAVOVTAG TOU ELKOVIKEC CUVTETAYUEVEG
HEow Tou gpyaleiou Emulator Control mou XpnoLUOMOLNCAUE KAl TNV TTPONYOUUEVN EVOTNTA, OTIWG
dalvetal oto oxfua 5.1. MANKTPOAOYWVTOAC XELPWVAKTLIKA TIUEC YL YEWYPADLKO TTAATOC KOl KOG Kol
natwvtag Send, TIg oTéEAVOUE oTtov emulator mpooopelwvovTag Thv avtiotolyn Asttoupyia tou GPS.

17 5554Emulator [

= — - P — -

N % € 1:07pm |

ocation
ast location latitude: 37.422005 - longitude:
2.084095

IxAua 5.2
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310 oxnua 5.2 PAénete tnv €€060 TNG edoppoyng otov emulator, £xovtag amooteilel HEOW TOU
Emulator Control to {euydpl yewypadlKwV CUVTETOYUEVWY TOU OXHaTog 5.1.

5.2 Geocoding

O oOpog geocoding avadépetal otn Swadikacia avilotoiyiong plag SlevBuvong oto lelyog
YEWYPAPLKWY CUVIETOYUEVWY OTIOU UTIAYETOL KOL TIOU UMOPEL va davel xpnowun yla TG epappoyEg
poc. Mo va Asttoupynost cwotd n Sladikaoia amatteital va yivel xprion plag client Geocoder
uminpeoiag pag kot to Android SDK Sev mapéxetl €udutn umooTnPLEN YLa TN CUYKEKPLUEVN AEtToupyia.
MapoAa autd, to Google Maps APl Tnv MOpPEXEL KOL UMOPOULE VO TNV XPNOLLOTOLCOUE apKel N
OUOKEUN Hag va £xeL oUVSeon oto Sladiktuo elte péow Wi-Fi, eite péow 3G. H umotunwdng epoappoyn
TIou akoAouBel oTéAvel éva epwtnua yla tn dtevBuvon TG MOANC TNG IMAPTNG Kol TPOBAAAEL otnv
0006vn NG ouokeung to {eUyoC TWV YEWYPADIKWY CUVIETAYHEVWVY TIOU €eMECTPEYPE N UTNpecia
Geocoder.

package elearning.geocoding;

import java.io.IOException;
import java.util.list;

import android.app.Activity;
import android.location.Address;
import android.location.Geocoder;
import android.os.Bundle;

import android.widget.TextView;

public class GeocodingActivity extends Activity {
private TextView tv;

@Override

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);

tv = (TextView) findViewById(R.id.textView);
List<Address> addresses;

String myAddress = "Sparta, Greece";
Geocoder gc = new Geocoder(this);
try {

addresses = gc.getFromLocationName(myAddress, 1);
if(addresses != null){
Address x = addresses.get(0);
StringBuilder sb = new StringBuilder("Address: \n");
sb.append("latitude: ").append(x.getLatitude());
sb.append("\nlongitude: ").append(x.getLongitude());
tv.setText(sb.toString());

} catch(IOException ioe) {
tv.setText(ioe.getMessage());

}
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EkTeEAWVTAG TNV edopUoyn O Hia cuokeun pe ouvdeon oto Sladiktuo Ba mapoupe Tnv £€060:

Address:
latitude: 37.074301
longitude: 22.432584

Y& nepilntwon mou n ouokeun 6 Slabétel ouvdeon oto Sladiktuo olte péow Wi-Fi oUte péow 3G, 10
TextView Ba tpoBAAAEL TO pAvVUpQL:

Unable to parse response from server

Jtnv ebappoyn auth opilovpe hard-coded tn &telBuvon "Sparta, Greece", n omnola Ba anoteAéoesL TO
QVTIKELPEVO TOU gpwTAHATOC TTIoU Ba oteiloupe otnv unnpeoia Geocoder. Baolkd cuoTATIKO yla TN
Sdladikaoia geocoding aAld kat reverse geocoding onwg 6a SoUUE 0TNV AUECWE EMOEVN UTIOEVOTNTA
elval n kKAdon Geocoder Tou TMAKETOU android.location. Katd tn &nuloupyia evog OVTIKELUEVOU
TUmou Geocoder TepVAUE WC TIAPAPETPO TO TPEXOV context Kol Tpoalpetikd éva locale. Xtnv
edpoappoyn Hag xpnotpornoleital to locale tng cuokeunc.

H ékboon tng umepdoptwpévng pebodou getFromLocation() mou xpnoluomoloUpe AapBAvel wg
MPWTN TOPAUETPO TN SlevBuvon Tou emBupoUUE VO UETAPPACOUE OF CUVIETAYHUEVEG KOl WG
Oeltepn TO péylwoto TARBOG amoteAsopdTwy TIOU  emBupoUpE  va  pog  emiotpédel. H
getFromLocation() Ba smotpéPel pia Alota amod avikeipeva tunou android.location.Address i
null av n petadpacn amotuxel. AsSOUEVOU TOU OTL €XOUME OPIOEL TWC EMIOUUOUME va Hag
emotpadel £va Kal povo anotéAeopa, AapBAavoue To Hovadikd amoTEAECHA UTO oo T Alota Kal
TipoBAaAAou e TO yewypadLko TOU TAATOG Kal URKog oto TextView.

5.3 Avtiotpo@o Geocoding

H avtiotpodn Stadikacia, n avtiotolyio SnAadr evog {elyoug yewypadlkwy CUVIETAYUEVWY OE [ia
S1evBuvon ovopaletal reverse geocoding Kal TPOKeLTAL yla pio e€iocou xprown Asttoupyla yia Tig
epopuoyéC pag. Omweg otnv meplmtwon tou amAol geocoding, £€tol Kal oto avtiotpodo eival
amapaitntn n xpnon HLog unnpeciag Geocoder n omola avaAappavel va dEpel os mépag Thv OAn
Sladkaotia. Itnv edpappoyr mou akoAouBel yivetal emidelén tng Aettovpyiag autng. Mo To epwtnua
XPNOLLOTIOLOUVTAL OL CUVTETAYUEVEG TIOU emioTpadnkav omo Tnv umnpecia Geocoder katd tnv
ekTtéAeon NG ebAPUOYNG TNEG TPONYOUHEVNG UTtoevotntag. O KWSIKOC Tou KevIplkoU Activity eival o
ako6Aouboc:

package elearning.geocoding;

import java.io.IOException;
import java.util.List;

import android.app.Activity;
import android.location.Address;
import android.location.Geocoder;
import android.os.Bundle;

import android.widget.TextView;

Elcaywyn otnv Avamrtuén Android Edappoywv 105



Epyaotriplo Texvohoyiag MoAupéowv EMM

public class RevGeocodingActivity extends Activity {
private TextView tv;

/** Called when the activity is first created. */

@Override

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);

tv = (TextView) findViewById(R.id.textView);
List<Address> addresses;
Geocoder gc = new Geocoder(this);

try {
addresses = gc.getFromLocation(37.074301, 22.432584, 1);

if(addresses != null){
Address current = addresses.get(0);
StringBuilder sb = new StringBuilder("Address: \n");
for(int i = 9; i < current.getMaxAddressLineIndex(); i++){
sb.append(current.getAddressLine(i)).append("\n");

tv.setText(sb.toString());

} catch(IOException ioe) {
tv.setText(ioe.getMessage());

}

EkteAwvtag tnv epapuoyn os pio Android cuokeur Ba mapoupe Tnv akoAoubn €€obo:

Address:
XelAwvog 2-14
Sparta 23100

H povn dwadopd tng edappoyng autng amo tnv mponyoUevn ival Twg yivetal xprion tnhe pebddou
getFromLocation() tng kAAdong Geocoder, n omoia AduBdvel w¢ TOPAUETPOUG £va (eUyoq
VEWYPAPLKWY OCUVIETAYUEVWY KOl TOV HEYLOTO aplOUO QMOTEAECUATWY ToU €ETOUUOUME va
emotpéPel. H getFromLocation() Ba mpaypatomnolioetl t petadpaon kot Ba emotpéPel pia Alota
QVTIKELHEVWY TUTIOU Address. 3tov kKwdika tng edappoyng mou mponynbnke n Ba emiotpadel éva
HMOALG QmOTEAECHO TIOU OPWG MLOG KOL TIPOKELTOL ylo SlevBuvon pmopel va amotelsital oamo
TEPLOOOTEPEG TNC MLOG YPAUMES. H Sdour for mou akolouBeil €xel w¢ okomd va TpoBAMAeL oto
TextView Tou user interface OA£¢ TIG ypAUUEC QO TIG OTIOLEC amoteAeital n ev Adyw SievBuvon.

5.4 Xpnom Google Maps

H edappoyn Maps tng Google eival avoapdlofritnta pa amo T Tio eviladEPouaes Kal Tio
EVTUTIWOLOKEG padl pe tig Earth, Sky k.. AeSopévou Tou OTL Kal n dla N mAatdpoppa eival mpoidv tng
Google, 6 Ba pmpoloes MAPA Vo TIOPEXETAL UTIOOTAPLEN YLO TG EDOPUOYEG QUTEC OTLC CUOKEUEG
Android. Av kal to 610 to Android SDK &ev mapéxel £udutn uTtooTAPLEN yia TIG edappoyEG Tng Google,
UTIOPOULE VO KATEBACOUE KAl VO EyKOTOOTHOOUUE TOo Google API w¢ Third Party makéto av Sgv 1o
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£Xouue Nén Kavel péow tou epyaleiou AVD Manager mou XpnOLUOTOLCALLE YL TV EYKOTAOTOON TOU
MPWTOU atnv evotnta 1. 2to oxNua 5.3 PAEnete tnv 006vn tou AVD Manager amno omou UnopoU e va
€TUAEEOU UE VO EYKATAOTAOOULE TIC SladopeTikég ekdOOeLC Tou Google APl (umtapyxel EexwploTr) €kdoon
Tou Google API yia kaBe £kSoon tou Android).

§4 Android SDK and AVD Manager =

Virtual devices SDK Location: C:\android-sdid\
nstalled packages

Packages available for dewnload

Android Repository
Third party Add-ons
Google Inc. (dl-ssl.google.com)
sl
| iF Google APIs by Goegle Inc., Android APL4, revision 2
i Google APIs by Google Inc,, Android API 3, revision 3

| & Google APIs by Goegle Inc,, Android AP17, revision 1

KYOCERA Corporation (www.echobylkyocera.com)

LG Electronics (developer.lgmobile,com)

| @ Samsung Electronics {innovator.samsungmohbile.com)
[ Sony Ericsson (developer.sonyericsson.com)

Description

Android Repository

Add Add-on Site... | Delete Add-on Site... | [¥] Display updatesonly | Refresh | | Install Selected

IxAna 5.3

Jtov SLdAoyo Tou oxNuotog PAELTETE W SlabéoLua LOVO Ta TTOKETA ylo T ekddoelg 1.5, 1.6 kat 2.1,
LLOC KoL TOL UTTOAOLTOL €lval RSN eyKATECTNUEVA OTOV UTIOAOYLOTH TOu ypddovtog. Amo tov StdAoyo
OUTOV ETIAEYETE TO TAKETA TTOU OEAETE VA EYKOTOOTOETE OTOV UTIOAOYLOTH 00C, TUTILKA OAQL oo TNV
£kdoon 2.2 kal mavw (API8) kal otnv cuvéxela KAvete KALK oto Install Selected.

MmopoUUE VA EVOWUATWOOUUE TNV Texvoloyia Google Maps ot edappoyég pog eite
XPNOLLOTOLWVTAG TO avtiotolxo otolxelo Ul mou ival to MapView, eite xpnowomnotwvtag an' subeiag
0 APl mapoAa autd, yla va Asttoupynoel owotd to Google Maps AP|l amatteital n xpAon evog
£€ykupou KAeldloU (key) to omoio pmopoUpe va mpopunBeutolpe amd thv Google. H Sadikaoia
£kb0ooNG evog £ykupou KAELSLOU TieplypadeTal AsTTopepwWC otn oeAida mou Bploketat otn StevBuvon:
http://code.google.com/android/add-ons/google-apis/mapkey.html

MNa va ohokAnpwBel emtuywg Ba mpémel mpwta va dnploupynooups éva MD5 TLOTOMOLNTIKO
OQTMOTUTIWHA VL0 TO KAELSL TTOU YPNOLUOTOLOUME yla ThV uTtoypadn Twv epopUoywy pag. Quundeite
WG N NAEKTPOVIKY uTtoypadn Twv epopUoywV pag pe eva KAeldi amatteital kabe popd mou KAvouue
export £€va project wote va dnuoupynBel to .apk apyeio. H Sladikooia maketapiopatog plog
epappoyng avadepbnke otnv evotnta 1 Kal meplypadetal Aemropepws oto kedpdalato 14 tou BpAiov
oac. Av Aouov £xete ndn dnuLloupynost €va KAeLSL, Ba mpémel xpnolponolwvtag to epyaleio keytool
va apdgete To MD5 TMLOTOMOLNTLKO AMOTUNMWA TOU.

JTIC YPOUMEC TTOU akoAouBouv Ba meplypadel n Swadikaocio autr yla to default kKAsldl mou €xel
SnuLoupynosl autopato Kal xpnoldorolel to Eclipse wote va pmopoUpe va €KTEAOUUE Kol va
TECTAPOUE TIC £PAPUOYEG MOC KATA TV UAoToinor toug oto meplBaliov. Mmopeite va PBpeite oe
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nola toroBeoia Bpioketal To KAELSL autd otov umtoAoyloth oog emidéyovtag Windows = Preferences

péoa amo to Eclipse kat otov taloyo mou Ba avoifel avantuooovtag tnv emthoyr Android otn Alota
oplotepd Kal emAéyovtag Build. Ito oxiua 5.4 kat oto nedio pe etikéta Default debug keystore
BAémete tn Sladpoun mpog to default kAeldt mou ypnolpomnolel to Eclipse otov umoloylotr tou

ypadovtog.
i8] Preferences | B o
Build i x
General -
Build Settings:
Android e s :
Build || Automatically refresh Resources and Assets folder on build
DDMS [¥] Force error when external jars contain native libraries
Editors [} Skip packaging and dexing until export or launch. (Speeds up automatic builds on file save)
Launch Build output
LogCat @ Silent
Usage Stats = ® Normal
Ant S
C/Cos ) Verbose

Data Management
Dynamic Languages
GlassFish Preferences
Help

Install/Update

Java

Java EE

Java Persistence
JavaScript

Mylyn

PHP

Custom debug keystore:

Default debug keystore:  ChUsers\npanagos\.android\debug keystore

Browse..,
| Restore Qefaultsl | Apply
oK l | Cancel

l

IxAna 5.4

M'vwpilovtag tn dtadpoun mpog to default kKAelSl, T xpnoluonoleite o cuvdUAOUO LLE TO €pyaleio
keytool wote va dnuloupyrioete to MD5 NAEKTPOVLKO amOTUTTWHA, OMWG daivetal oto oxua 5.5. MNa
1o default kA1l 6Tav oac {NTtnOel va eLl0AYETE TO GUVONUATIKO, TtATATE amAd Enter.

-

B Administrator: C:\Windowshsystem32\emd.exe

)

Enter keystore passuword:

C:sUserssnpanagos>keytool —list —keystore .androidsdebug.keystore

WARNING UARNING UARNING

= you must provide your keystore password.
WARNING WARNING WARNING

= The integrity of the information stored in your keystore
= haszs NOT been verified! In order to verify its dintegrity, =
E

L3

Heystore type: JKS
Keystore provider: SUN

Your keystore contains 1 entry

androiddebugkey, & |- 2811, PrivateKeyEntry,

C:sUsersSnpanagos >

Certificate fingerprint ¢MD5Y: DF:CA:F2:DB:37:8B:BF:B1:08:2E:39:12:2E:42:10:FC

T

IxAna 5.5
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AUTO TIOU QTTOMEVEL £lval VOl XPNOLUOTIOLOETE TO NAEKTPOVIKO QMOTUTIWHA TIOU TtapdxBnke yla va
dnuLoupynoete To KAELSL ou Ba XxpnoLomoLeite oTIG epapUOYEC TTOU KAVOUV Xpron Tou Google Maps
AP| péow tng oeAidag mou Bpioketal otn dievBbuvon:
http://code.google.com/android/maps-api-signup.html

MNa va oAokAnpwBel n Sladwkaoia kat vo apayBel to KAeLSL cog Ba MpEMEeL va €XeTe £vav AoyapLacuo
Le tnv Google, cuvenwg, av dev £XeTe Oa MPETEL va SNLOUPYHOETE.

MNa va doUue e TOOV TPOTIO UMOPOUUE VO KAVOUWE Xprnon tng texvoloyiog Google Maps, Ba
avantuéoupe pia amAn edpappoyr n omoia otav ektedsital Oa xpnowomnolel to GPS yla va pog
urtodeifel tnv tPEYouca BEaN TNG CUOKEUNC OTOV TIAYKOOULO XAPTH. o TO CUYKEKPLUEVO project Ki
eneldn kavoupue xpnon tou Google APl Ba mpénel va toekapoupe amod tn Alota Build Target tou
Staldyou Snuioupyiag véou Android Project tnv emiloyr) Google APIs yia tnv mAatdopua 2.2 avti Tng
Android 2.2 mou xpnoLLOTOLOVUCE HEXPL TWPA.

210 apyeio AndroidManifest.xml Ttou akohouBel £xouv oploTel OMwG Pnopeite va deite Ta dikalwparta
npooBaocng INTERNET kot ACCESS FINE_LOCATION. To mMpwto &lval amapaitnto HLO¢ Kal ylo va
npoPAnOei o xaptng anatteital cuvéeon oto dladiktuo, gite péow Wi-Fi eite péow Siktvou 3G, evw TO
Seltepo amartteital yia tn xpron tou GPS. EmutA£ov, ultdpXeL To tag <uses-library> ToOU evnuepWVEL
v mMAatdoppa nweg n edappoyn KAvel xprnon tn BLBALoBNKn com.google.android.maps tou Google
API.

<?xml version="1.0" encoding="utf-8"?>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="elearning.maps"
android:versionCode="1"
android:versionName="1.0">
<uses-sdk android:minSdkVersion="8" />
<uses-permission android:name="android.permission.INTERNET" />
<uses-permission android:name="android.permission.ACCESS_FINE_LOCATION" />
<application android:icon="@drawable/icon"” android:label="@string/app_name">
<activity android:name=".MapsActivity" android:label="@string/app_name">
<intent-filter>
<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>
<uses-library android:name="com.google.android.maps" />
</application>
</manifest>

To user interface tng edappoyng eival mMoAU amAo kot amoteAeital amo £va TextView kal £va
MapView:

<?xml version="1.0" encoding="utf-8"?>
<LinearlLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"”
android:layout_width="fill_parent”
android:layout_height="fill_parent"
>
<TextView android:id="@+1d/textView" android:layout_width="fill_parent"”
android:layout_height="wrap_content”
/>
<com.google.android.maps.MapView android:id="@+id/mapView"
android:layout_width="fill_parent"” android:layout_height="fill_parent"”
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WN_wLn
/>
</Line

android:clickable="true" android:apiKey="0CL1FccGIvmUdKZyvtRNmnWHORvpX-

siw"

arLayout>

210 attribute apikey tou MapView B€tete w¢ T to KAEWSL TTOU SNULOUPYNROATE TIPONYOUUEVWCG.

AkoAouBel 0 KwbLKAG ToU KeVTpLkoU Activity Tng edbappoyng:

package elearning.maps;

import
import
import
import
import
import
import
import
import
import

public
pri

android.content.Context;
android.location.Criteria;
android.location.Location;
android.location.LocationManager;
android.os.Bundle;
android.widget.TextView;
com.google.android.maps.MapActivity;
com.google.android.maps.MapController;
com.google.android.maps.MapView;
com.google.android.maps.MyLocationOverlay;

class MapsActivity extends MapActivity {
vate LocationManager 1m;

TextView tv;

Loc

/**
@Oov

ation location;

Called when the activity is first created. */
erride

public void onCreate(Bundle savedInstanceState) {

}

@Ov
pro

super.onCreate(savedInstanceState);
setContentView(R.layout.main);

tv = (TextView) findViewById(R.id.textView);
MapView mapView = (MapView) findViewById(R.id.mapView);

mapView.setBuiltInZoomControls(true);
final MapController controller = mapView.getController();

Im = (LocationManager) getSystemService(Context.LOCATION_SERVICE);
Criteria criteria = new Criteria();
criteria.setAccuracy(Criteria.ACCURACY FINE);
criteria.setPowerRequirement(Criteria.POWER _LOW);
String provider = lm.getBestProvider(criteria, true);
location = 1lm.getLastKnownLocation(provider);
final MylLocationOverlay myLoc = new MyLocationOverlay(this, mapView);
myLoc.enableMylLocation();
myLoc.runOnFirstFix(new Runnable() {
public void run(){
controller.setZoom(9);
controller.animateTo(myLoc.getMyLocation());

}
1)
mapView.getOverlays().add(myLoc);
tv.setText("Last location latitude: " + location.getLatitude() +
" - longitude: " + location.getlLongitude());
erride

tected boolean isRouteDisplayed() {
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return false;

To MpwTo MPAyUa TTou Ba TIPETEL VA TOPATNPHOETE 0ToV KwdLKA £ival wg To Activity Tng epappoyng
Ho¢ KAGon emekteivel tnv KAAon MapActivity avti g Activity. Mpokettal yia pa adpnpnuévn
KAdon mou £xelL uhomolnBel wate va xelpiletal ta diddopa BEpata mouv oxetilovral He TNV MPoBoAn
evo¢ MapView. Eilval umoxpewTtikr) n ulomoinon tng nebodou isRouteDisplayed() n omoia cUpdwva
pe tnv Google Ba mpémnel va uToSelKVUEL av yiveTal xpron tou API yia tnv pofoAr] Stadpopuwy ondte
Tn B€toupe va emoTtpEdel true n false avaioya Ue TV mepimTwon.

Katd ta aAa, o KwSkag TG epopUoyng sival mMapopUolog e autdv TG MPWTNG TmoU UAomolnOnke
OTNV TPEXOUOA EVOTNTA KAl TIOU pag enéotpede TNV teleutaio B€on TNG CUOKEUNG UE TNV EMULITAEOV
npooBnkn evog cuotatikou MapView. Etol Aoutov, adotou apywkomnotndei n petafAntri-puélog TUMOU
LocationManager pe €vov TAPOYXO EVIOTLOMOU BEoNG Kal Tou BACEL TwV KpLTnpiwv mou €xoupe BEoel
Ba eival to GPS, dnAwvetal pia avadopd tumou MapController n omoia opXLKOTIOLEITOL HE TOV
controller tou MapView tng edapuoyns pag pHEow TNG KARONG tng getController(). H kAdon
MapController xpnoluormoleital yla Tov €AeyXo Tou XAptn mapéxovrag Hebodoug yla thv ektéleon
EVEPYELWV OTIWG TO Z0OM-in KaL zoom-out, N TPoPoAN CUYKEKPLUEVNG ToroBeaiag KATL

Mia amod Tig moAAEC SuvaTtotnTeg o tpoodEpel To Google Maps APl gival autr Tthg mPooBnkng Kot
npoBoAng Sewktwv (markers) mou umodelkviouv onpeia evdladépovtog pali pe mAnpodopisg. OL
Seikteg autol TomoBetolvtal o €lKOVIKA oTpwuata (overlays) mou emkaBovral emdvw oto MapView.
EKTO¢ amo ta custom overlays mou pmopel va SnULOUPYACEL O MPOYPAUUATLOTNG, To Google API
nepthapPavel kal éva oAU xprowo mpokaboplopévo overlay, to MylLocationOverlay, To omoio
TPOPBAANAEL QUTOUOTO TNV TPEXOUCA TOTOOECiA TNC CUOKEUNG OTO XOPTN WG Mo UTTAE KOUKLSO.
MapdAAnAa umopet va epdavicel otolyeia oxeTika pe TNV akpifela tng B€ong kabwe Kot TV mopeia
TOU Xpnotn

Ztnv epapuoyn pag dnuoupyeital Eéva avtikelpevo Tumou MyLocationOverlay ou apxLlKoToleital va
xpnoipomnolnBet oe cuvduacuod pe to MapView tng epapuoyng pag. H kKAdon MyLocationOverlay
TIAPEXEL OPKETEC Xpnoluec peBodoug, Omweg yla mapddelyyua n enableMylLocation() n omoia
EMIOTPEPEL €val QVTIKE(UEVO TUTMOU GeoPoint HE TIC OUVTETOYUEVEC TNG TPEXouoag B€ong tng
OUOKEUNG. H runOnFirstFix() dnuioupyel €éva véo vipa, TO CWUA TOu omoiou Ba ekeAeoTel apéowg
OTav eVIOTLOTEL N TpEéYouca BEon TG GUOKEUNG. XTo MapAdelypd pog B£toupe to eninedo {oup oto 9
yla to MapView pe tnv setZoom() Kal KEVIPAPOUE TOV XAPTN WOTE va TPOoBAAAETAL N yewypadLKh
TepLoyn mou MepLBAANEL TNV TpEXouoa TOMOOEoiol TG CUCKEUNG. ITIC TEAEUTAIEG YPAUUEG KWK
npootiBetal To avtikeipevo MyLocationOverlay otn Alota pe ta overlays tou MapView pag kot
TIPOPBAAAOVTAL OL CUVTETAYHEVEG TNG TpEXOUTag BEong ato TextView.

Ma va ektedéoete TV edappoyn otov emulator Ba mpEmel auTOC vo €XeL oploTel va umootnpilel To
Google API, Stadopetikd n ektéAeon Ba amotuxel. Mmopeite vo SNULOUPYNOETE Wiol VEA ELKOVLKN
OUOKEUN LLE TOV TPOTIO TIOU TEPLYPAdNKE oTNV evotnta 1, emA£yovTog OpWE oMo TN AloTa YE ETIKETA
Target tnv ©un Google APIs (Google Inc.) - API Level 8. ExteAwvtac tnv epappoyr otov emulator kot
£xovtag oteillel éva £lKOVIKO (YOG YewYpadLKWY CUVIETAYUEVWY PECWw Tou Emulator Control Ba
Tapoupe €€060 oav autrv Tou oxnuatog 5.6. Onwg pmopeite va deite amod 1o oxnua, 666nkav ot
ouvTETaYHEVEC TTOU ¢aivovtal oto TextView mou Bploketol 0To emavw TUNUA TG 006dvng Kal mou
avTLotoLyoUV otV TIOAN TNG EMAPTNG, OTOTE 0 XAPTNC EXEL KEVIPAPLOTEL £XOVTOC WG onUElo avadopdg
TNV ELKOVLIKN TpE€Xouoa B£an TNC CUOKEUNG Kol To Ttimebo (oup OMwG £XEL OPLOTEL OTNV edappoyn. H
£LKOVLKN TpEXoUoa B£0N CNUELWVETAL EMAVW OTOV XAPTN UE pio PrtAe Koukida.
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IxAua 5.6

MrmopoUpe emiong va ekteAéocoupe TNV ebopUoyn O Piol TPOYUATIK CUCKEUN LLE TOV TPOMO TOU
TeplypadeTal otnv evotnta 7, omote Ba LapKOPLOTEL OTOV XAPTN N TPAYUATIKA TpExouca BEon tng
ouokeung oag. Ouolk@, yla va Asltoupynoel cwotd n edappoyr Ba mpémel va un Ppilokeote oe
KAELOTO XWPO WOTE va Umopel va yivel AnPn onpotog and dopudopo Kal n CUCKEUN oag va €XeEL
npooBacn oto internet eite péow Wi-Fi eite péow 3G. Tnv 6La akplBwg Asttoupyia BERata mpoodEpel
Kat n epapuoyn Google Maps €' oplopou.

Ol umnpeoieg Baoel tonoBeoiag amoteholv pia akpwg evdladépouvaa SuvatdTNTa yLo T EHAPHUOYES
HOC KOl oTnV evoTNTa autr £EETACAUE KATIOLX QMO TA TIO BACLKA XOPOKTNPLOTIKA TOouG. Asdopévou
TOU OTL BPLOKOUAOTE O ELCAYWYLKO eTtinedo, 6ev oUVUTIOAOYIOTNKAV TTAPAYOVTEG TTIOU QUEAVOUV TNV
TIOAUTIAOKOTNTA TOUG Kal Tou cadwg Ba mpénel va Aappdavovtal um' oYV katd tnv ulomoinon
olokAnpwpévwy sdappoywv. Evag TETOlOG mopdyoviag yla Tapddelypa eival n katavaiwon
€VEPYeLAG, n omola Ba mpémel va elvatl 660 to Suvatov xaunAotepn. Edbapuoyég mou xpnoLlomnoLlouV
AeLtoupyleg evtomiopol B£ong OMwE AUTEG ToU UAoToLBNKav Kol §n QUTEC TIOU EVALEPWVOUV YLoL ThV
Tpéxouoa BEon avd TOKTA XpOVIKA Sdlaothpata sival evepyoBopeg Kal Ba MPETEL O MPOYPAUUNTIOTAS
va mpoonaBel 6mote Tou Slvetal n eukalpia vo EAATTWVEL TNV KatavaAwon. AnoteAel Aoutdv kowvr
TIPAKTIKA VA QMOSECUEVUOUHE TOUG TIOPOUC TIOU EUTMAEKOVTOL OTOV EVIOTIOMO TG B€ong oOtav n
edpappoyn pog petraPaivel oto background kat va toug emavadeopeloupe Otav n edopuoyn
ETUOTPEDEL OTO TPOOKNVLO UTIEPKAAUTITOVTAG TIG onPause() Kol onResume() ME TOV KOTAAAnAO
KwSLKaL.
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5.5 dwTtoypa@iki) Mnyavi)

H dwtoypadikn punxavr amote)lel tov mio mpodavh atecbntipa os pia cuokeur Android kot mBovwg
OUTOV HE TNV TEPLOCOTEPN Xpnon. MNa apketoU¢ paAlota umoPridloug ayopooTEC, T TEXVIKA
XOPAKTNPLOTIKA TNG dwToypadIlKAG HNXOVAS Tailouv TPWTAPXIKO pOAO KATA TNV €MIAOYr] CUCKEUNC,
evw oL podlaypadég Touc BeAtuwvovtal SLapKwE o€ KABE VEX YEVLA CUGKEUWV.

MrmopoUUE va XpnOoLUoToLooupe T dwTtoypadiky Unxavi péca amo Tic epapUoyEG pog pe dvo
TpoOMoug, HEow Tou TipokaBboplopévou Intent 1 MPOYPAUUOTIOTIKA HEow Tou Android SDK. O mpwtog
eival cadpwg mo evkoAog Kal Ba ocag KAAUYEL OTLG TEPLOCOTEPEC TWV TIEPLMTTWOEWY, EVW 0 SeUTEPOG
elval apKeTA 110 MOAUTTAOKOG KoL YIVETAL HEOW TNG KAAONG android. hardware.Camera og cuvbuaouO
LE TNV android.view.SurfaceView mou mpoBAaMAel pio mpoemiokonnon otnv 086vn TnG CUCKEUNC.
Kal otig SU0 TMEPUTTWOELG YLA VA QTTOKTNOEL poofaon n ebapuoyn Hag otn dwtoypadlky Unxavn
amattouvtal to KatdAAnAa dikatwpata (android. permission.CAMERA).

H vumotunwdng edpapuoyn mou akolouBel kavel xprion Ing mpwing peBodou, dnAadn Tou
nipokaBoplopévou Intent. To user interface tng amoteAeital anod éva povo Kouprni, ou otav matnOet
amno Tov xprotn Ba evepyomolnBei n Asttoupyla tng dwtoypadiki pLnxovhg Kot o xpriotng 6a petafei
otnv avtiotolyn 08dvn. To XML keipevo tou Ul eival to €€ng:

<?xml version="1.0" encoding="utf-8"?>
<LinearlLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"”
android:layout_width="fill_parent"”
android:layout_height="fill_parent"”
android:gravity="center">
<Button android:id="@+id/button” android:layout_width="wrap_content”
android:layout_height="wrap_content" android:text="Take photo!"/>
</LinearlLayout>

O KwdLKa ToU KEVTPLKOU Activity Tng epapuoyng pag ivat o akdéAoubog:

package elearning.camera;

import android.app.Activity;

import android.content.Intent;

import android.os.Bundle;

import android.view.View;

import android.view.View.OnClickListener;
import android.widget.Button;

public class CameraActivity extends Activity {
/** Called when the activity is first created. */
@Override
public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);

Button button = (Button) findViewById(R.id.button);
button.setOnClickListener(new OnClickListener() {
@Override
public void onClick(View view) {
takePhoto();
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}
1)

}

public void takePhoto(){
Intent intent = new Intent("android.media.action.IMAGE_CAPTURE");
startActivity(intent);

Aedopévou Tou OtL 0 emulator mpog to TMapdv Sev TTAPEXEL TIPOETILOKOMNON, £lvol TMPOTIUOTEPO va
€KTEAEOETE Kal va eAéyéete TNV €€060 NG edopUoynG O pia TTPAYUATIKY) GUOKEUN £(TE KAVOVTAC TNV
export kal sykablotwvrag tn, elite péoa and to meptParlov tou Eclipse Onwg meplypadetal otnv
evotnta 7.

5.6 AloOnTpseg

H BeAtiwon kal €fAmAwon Twv HWKPpWV Ot MEYEBOC Kol XAUNANG EVEPYELOKAG KATAVOAWONG
NAEKTPOVIKWY TtUmou MEMS (Micro-Electro-Mechanical Systems) elvat oAoéva peyoAUtepn ta
televtalia xpovia. Eva tumiko smartphone tunou Android yla mapadetypa nep\appBavel TouldyLlotov
éva leuydpl aoBnthpwv TNg TEXVOAOYIOG QUTHG, €VW TILO OKPLBEC OUOKEUEC XPNOLUOTOLOUV
TLEPLOCOTEPOUC KOl TLo £€e{NTNUEVOUC. AUTO UE TN OELPA Tou amoteAel éva Bépa mou Ba mpémel va
Aappavetat urt' 6PV katd TNV uAomoinon edappoywV TIOU eKUETAAAEUOVTAL KATIOLOV ALGONTAPO ULAG
KOl O CUYKEKPLUEVOG elval mBavov va pnv gival SLaBgopog oe OAEG TG CUOKEUEC.

Autol mou Beswpolvtol WC OTAVTAPVT €£ival TO ETMITAXUVOLOUETPO TPpLwV ofovwv (three-axis
accelerometer) mou mpooblopilel TNV KAlON TNG CUOKEUNG KOL TO HAYVNTOUETPO TPLWV afovwy (three-
axis magnetometer) yla Tov mpooSLloplopd TOU TPOCAVATOALOHOU. EKTOC armd autoug, Og TIo aKPLBEC
ouokeUEg Ba Bpeite kal o "e€wtikoUg" aloBnTApeg Onwg PETPpNoNnG Bepuokpaociog (temperature
sensor), mpoodloplopol eyylTnTag (proximity sensor), pétpnong dpwtodg neptParlovrog (light sensor),
HLETPNONG aTHOOPALPLKNG Tiieong (pressure sensor), Kol yupooKkoriou (gyroscope) k.o. KaBe €vag amo
TOUC aloBnTrRpeg autoug meplypadetal and tTnv avtiotowyn otabepd, mou yla TV teAeutaia €kdoon
Android katd tn ouvtagn Twv ohuelwoewv cuvoilovtal otov mivaka 5.1.

TYPE_ACCELEROMETER MeTpdeL TV eMLTdyuVon o m/sec’
TYPE_ALL Meptypddel GAoug Toug aoOnNTAPEC
FTUPOCKOTILO TIOU HETPAEL TO pUBUO MeploTpodnC amod

TYPE_GYROSCOPE ,
- Toug Goveg X, Y kat Z os rad/sec.

TYPE_LIGHT Metpdel to Pwce tng atpoodatpag o lux

TYPE_MAGNETIC_FIELD Metpdel to payvntikd medio oe micro-Tesla

TYPE_PRESSURE MetpdeL tnVv atpoodalpikn mieon

TYPE_PROXIMITY MerpdEL’tnv amooToon Ao £VO OVILKEIPEVO OE
ekaToota

TYPE_TEMPERATURE Metpael tn Beppokpaocia oe Babuoug Kedolou

Metpdel Tnv KatelBLVON Kal TNV TR TS BapltnTag
oe 3 dfovec. H povada pétpnong ivae ta m/sec’.
TYPE_LINEAR_ACCELERATION MeTpdel TNV €MITAXUVON OTOUG TPELG Afoveg o€

TYPE_GRAVITY
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m/sec’ xwpic va ouvumoloyilel TNV emTdyuvon
Baputntag.
AvaTaploTAd TOV TIPOCOVATOALOUO TNG CUOKEUNG WG

TYPE_ROTATION VECTOR , , ,
- - ouvbuaopo ywviag pe afova.

Nivakag 5.1

H mAatdoppa pag Sivel tn duvatotnta va XPNOLLOMOLNCOUUE OAOUC TOUG UTIOOTNPL{OUEVOUG
aLoOnTAPEG KAl va KAVOUUE TiLo evSLadEpouaoeg TI¢ epapuoyES pag ameuBelag péow tou SDK, xwpic va
armattovvtal Swkalwpato mpocBaocnc. H Boaoiky khaon tou SDK mou Staxelpiletal 6Aoug Toug
aLoONTAPEG ULOG CUCKEUNG €lval n SensorManager. Emiong, mapéxel pa ospd listeners oL omoiot
XPNOLUOTIOLOUVTAL Yla Vo TPodPodoTHoouV TIG ePapOYEG HOC LE TIUEC TIOU TTPOEp)OVTaL ameubeiag
and KAmolov alobntrpa xpnolponolwvtag npwrtiotwg tnv callback pébodo onSensorChanged() Ko
evbexouévwe TNV onAccuracyChanged(). MNa va eAéyEou e e TTOLOUG aLoBNTRpeS elval epodlacpévn
pio cuokeun UmopoUUE va XpnoLpomoloou e tn nEBodo getSensorlList() n omola emioTpedel pia
Alota pe toucg umootnpllopevoug awoBntnpec. H ouykekpluévn péBodog xpnoiuomoleital otnv
epoppoyn mou okoAouBel Omou emMA£ov yivetal mapakoAoUOnon Twv UETPNOEWV Tou alcntnpa
dwWTOG TNE CUOKEUNG, oL oTtoieg Kal mpoBaArlovtal otnv 066vn avd TAKTA XPOVIKA SlacTAATA.

To Ul tn¢ edpappoyng amoteeital amd éva povo TextView mou KaAUTTel oAOkANnpn thv 00d6vn Kot
TtpoBAarAeL Tic mMAnpodopieg. O KWLKAG TOou Kevtplkou Activity eivat o akoAouBoc:

package elearning.metering;

import android.app.Activity;

import android.hardware.Sensor;

import android.hardware.SensorEvent;

import android.hardware.SensorEventListener;
import android.hardware.SensorManager;
import android.os.Bundle;

import android.widget.TextView;

import java.util.list;

public class LightMeterActivity extends Activity implements SensorEventListener {
private SensorManager sm;
private List<Sensor> sensors;
private TextView tv;
private StringBuilder sensorNames;

/** Called when the activity is first created. */

@Override

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);

tv = (TextView) findViewById(R.id.textView);

sm = (SensorManager) getSystemService(SENSOR_SERVICE);

sensors = sm.getSensorList(Sensor.TYPE ALL);

sensorNames = new StringBuilder("Supported sensors: \n");

for (Sensor s : sensors) {
sensorNames.append(s.getName());
sensorNames.append("\n");
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@Override
public void onAccuracyChanged(Sensor sensor, int acc) { }

@Override
public void onSensorChanged(SensorEvent se) {
if(se.sensor.getType() == Sensor.TYPE_LIGHT)
tv.setText(sensorNames + "\n\nLight:\n" + se.values[@] + " lux");

}

@Override

protected void onPause() {
super.onPause();
sm.unregisterListener(this);

}

@Override
protected void onResume() {
super.onResume();
sm.registerListener(LightMeterActivity.this,
sm.getDefaultSensor(Sensor.TYPE_LIGHT),
SensorManager.SENSOR_DELAY GAME);

To Activity tng ebappoync pog £xet tebel va vlomolel to interface SensorEventListener 10 omoio
TepLEXeL TG mpoavadepOeioeg callback peBodoug onSensorChanged() kat onAccuracyChanged(). H
MPWTN KaAeital autopota otav o aledntipac AdPel pla véa pétpnon evw n deltepn Otav uMapEel
Kamola peTtafoAr) otnv okpifela tou peTpiolpou peyéBoug. Apxlkd AopPBAveTal To UTIAPYOV
OTWYULOTUTIO TNG UTNpPeoioag Sloxeiplong altobntnpwv Kal ekywpeitol otn petaBAntn-péAog Tumou
SensorManager. KaAwvtag otn cuvéxela tn péBodo getSensorList() Oa emiotpadel n Alota pe Toug
aloOntrpeg e Touc omoioug eival ebodlacpévn n cuokeur kKal Ba armoBbnkeutel otn petaBANTA-UENOG
sensors. Me pia doun for mpoomeAavvovrtal évag €vag oL aloOntrpec tng Alotag kat dnuloupyeitat
£val AEKTLKO TIOU amoTeAeitol amd Ta OVOUOTA TOUG, TO omoio amoBnkeletal otn petoPANTA-UENOG
TUTou StringBuilder. To Aektikd auto Ba xpnowomolnBel otn ouvéxela yla va mpoBAnBel otnv
000ovn.

Ao tic 8Uo callback peBodoug, n pEBodog onAccuracyChanged() mepLEXeL Kevr) UAOTIOINGN EVW QUTH
Tou pag evéladépel elvat n onSensorChanged() n omola nepléxel Tov KwSLka ou Ba ekteAeital kaOe
dopd mou Ba €xoupe véa PETPNON. APXIKA EAEYXETAL AV N VEX UETPNON TIPOEPXETAL QMO TOV
OUYKEKPLUEVO 0LoBnTrpa Kol av LoXUeL auTo, TiBeTal W AeKTKO Ttpog pofoAr) oto TextView n Alota
TWV ooONTAPWY TNG OCUOCKEUNG akoAouBoUpevn amd ThV VEA TN Tou alobntipa ¢wtoc. Av
TIPOOTIAONOETE Vo EKTEAECETE TNV edappoyr otov emulator Ba mapete w¢ £€060 pia kevry 006vn pLag
KOL O OUYKEKPLUEVOG auoBntrpag OxL povo &ev mpooopolwvetal aAAd Sev umootnplletal kav
EKTEAWVTOG TNV OE Hia TPAYHOTIKA CUOKEUN TIou SLaBETel TETolov alobntripa, Ba mapete €€060 ocav
NV akoAoubn

Supported sensors:
AK8973 Compass
AK8973 Compass RAW
Lis302dlI

AK8973 Magnetic Field
Ambient Light
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proximity

Light:
32.0 lux

H ouykekplpévn €€obo¢ mponABe amd tnv ektéleon g epapuoyng os pia cuokeun ZTE Blade. Onwg
umnopeite va deite n ouokeun Slabétel Eva payvntopetpo (n eyypadn AK8973 nou emavahappavetal 3
dopeg), éva emtayuvolopetpo (Lis302dl), évav awoBntipa ¢wtog (Ambient Light) kal télog évav
alodntipa mpoodloplopol gyyutntac (proximity). AkoAouBel n pétpnon ¢wtodg mou kKatéypade o
aloOntrpag tn de8opévn XPOVLKN OTLYUR.

H xprion Twv alodntripwv Umopel va KAvel TI¢ epappoyES oag oAU 1o evOLadEPOUDEG Kal O TIOANEC
TIEPLITWOELC TIPWTOTUTIEG KAl (0w SLOOKESOOTIKEG, TIapOAa autd Bo mpenel va eicaote WSlaitepa
TIPOOEKTLKOL KOTA TN XPron TOUC, HLOC Kal UTtapXouv oAAG Bépata mou Ba mpémel va Aapavovtol
urt' oYy, Eva amoé autd mou €xel Nén avadepbel eival To yeyovog nwe Sev unootnpilovrol OAwV Twv
eldwv oL aledntrpeg amd OAeg TIC cUOKEUEG. EToL Aoumov, Ba mpémel va yvwplleTe €K TWV TPOTEPWV
we N edappoyr oo moU XPNoLUoToLel kamolov amd autolg dev Ba mpoopileTal ylo To CUVOAO TwV
ouokeuwv Android. TIC TEPUTTWOELG aUTEG KaAO Ba gival va avadépetal pntd otnv neplypadn tng
ePOpUOYNG WOTE OL XPrOTEG VA ELvalL EVALLEPOL.

‘Eva GAAO onUOVTIKO BEpa €xeL va KAvel Pe TNV Eudutn Suokolia otnv Katavonon tng Asttoupyiag
opLopEVWY €€ autwy Tmou odeiletal otig yvwoelg QUOLKAG TTIOU aTALTOUVTOL KAl TIOU WG CUVEMELA
€xouv TNV auénuévn mBavotnta ouvtaéng kwdlka Tou TEPLEXEL bugs. Mplv Mpoxwprnoete otnv
uAormoinon ebapUoyng TTOU XPNOLUOTIOLEL €évav TETolov aloBntrpa Ba Mpémel va eloTe olyoupol wg
yVwpllete akplBwg T AsIToupyia TOU KL TOV TPOTIO LIE TOV OTIOLO ETPATOL TO CUYKEKPLUEVO HEYEDOC i
Tmou uTtoAoyiletal €va SgUtepo PEOW KAmowou ¢uailkoU TtUmou. H tekunpiwon tou Android SDK
Teplypadel Aemtopepws T Aettoupyia OAwv oxedov twv alobntrpwy, os kdbe mepintwon opws Ba
TIPETIEL VAL KAVETE EAVTANTIKA TEOT OTLC EdapLOYEC aag TipLy TG Stabéoete oto Android Market.

TéAog, OTwG Kal otnv mepimtwon Tou GPS mou avad£pObnke Mponyoupévwe, £ToL Kal ol Aourtol
aLoONTAPEG KATAVOAWVOUV OPKETH evépyela Kol Ba TPEMeL va Xpnolpomolouvtol Pe $pedw. Itnv
edpappoyn mou mponynenke vAomoleital n odnylo MOV AMOTEAEL KAVOVA CWOTAG TIPAKTIKIG KOTA TN
xpnon awdntripwv n tou GPS otig epappoyég kat mou adopd otn SEoUeuor Toug otav n edbapuoyn
BplokeTol OTO MPOOKNVLO Kal TNV anod£opeuch Toug otav n ebapuoyn Letapaivel oTo mapaoknvio.
Onwg pnopeite va deite anod tov KwdKa, otnv onResume () €xel TomoBeTnBel 0 KWSLIKAG TTOU deCpEVEL
Tov awoBntipa kavovtag register tov listener evw tov anodeopelel HEoA OTO CwWHA TNG onPause()
KoAwvtag Ttnv unregisterListener(). Koatd tnv eyypadn Tou listener otnv KkAon 1tng
registerListener() opilloupe péow tNG TPITNG MAPAUETPOU TOV EMBUUNTO PUOUO AvaVEWGCNG TWV
LETPrIOEWV, 0 omoiog uropel va AdBelL Tic €€Ng 4 TIUEG:

e SENSOR_DELAY_FASTEST: O Katd to Suvatov mio tayxl¢ pubuog avavéwong LETPROEWY Tou
Uropel va eivat amo 8ms £wg mepimou 30ms avaAoya E T CUCKEUN

e SENSOR_DELAY_GAME: PuBuog avavéwong Kat@AAnAog ylo mawvidla, o omolog Kupaivetal
yUpw ota 40ms

e SENSOR_DELAY_NORMAL: O €' oplopoU puBudg avavéwone. Kupaivetatl oto eninedo twv 200
Tepimou ms mou givat KATAAANAOC yLa LETABOAEG OTOV TPOCAVATOALOUO TNG 080VNG

e SENSOR_DELAY_UI: PuBuog avavéwong KoatdAAnAog yla petaBoAég oto user interface tng
epappoyng (mepimou 350ms)
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5.7 Mnxaviopog Advnong

To teheutaio Bépa mou Ba pog omacXoAroel oty evoTNTA AUTH €lval n XPAON TOU HNXOVLOHOU
dovnong. H 86vnon amoteAel Baotkd XapaKTNPLOTIKO OAWV TWV CUCKEUWV KLVNTAC TNAedwviag Kot ot
ouokeuég Android &ev amotehoUv efaipeon. H mMAatdpopua oG ETIITPEMEL VA XPNOLUOTIOL|COUE TOV
punxaviopd ddévnong kavovtag xpnon tng KAaong Vibrator n omola PBploketal Yoo OTO TAKETO
android.os. Ta amattoupeva Sikalwpata pocfacng mou Ba mpEnel va €xel pia epapuoyn yo va
KAVEL XpoN TNG CUYKEKPLUEVNC Aettoupylag opilovtal amo tn otabepd VIBRATE.

Kavovtag xpnon tng kAdong Vibrator kat dnAwvovtag pia avadopd, pmopoUpe vo AdBoUUE TO
UTTAPXOV GTLYULOTUTIO TNG UTtNPEoiag 86vnong we ENG:

Vibrator vib = (Vibrator) getSystemService(Context.VIBRATOR_SERVICE);
KaAwvtag otn ouvéxela tn pEBobdo vibrate () tng Vibrator, n cuokeun Ba apyioel va doveital, 1.
vib.vibrate(5000);

H vibrate() Aappavel wg mapdpetpo tn Siapketa Sovnong os milliseconds, dpa n mapandvw ypopun
Ba €xel wg amotédeopa n ocuokeun va dovnBel yla 5 deutepolenta. MmopoUpe av emBupolue va
Slakopoupe tn 66vnon mpwv autr) oAokAnpwOel kahwvtag amAd th péBodo cancel().

TéNog, eival duvatov va opiooupe puBuikr dévnon tng cuokeung opilovtag pia aAlAnAouyia mou
amoteAeital anod dovaoelg Kot mMaloeLg, onwe daivetal oto akoAouBo mapadetypa:

long[] pattern = {1000, 2000, 5000};
vib.vibrate(pattern, 1);

OL mapandavw ypappég Ba £€xouv wg amoTéAsopa n ouokeun va doveital pe pio pubpLkn akoAouBia
Tou amoteAsital and pia mavon evog Seutepolémntou, pia Sovnon 2 SeUTEPOALTTTWY Kal Hia mavon 5
deutepoléntwy. H €kdoon tng vibrate() tou mapadeiypatog AapBAavel w¢ MAPAPETPO pia pUBULKN
akohouBia pe tn popdn £vog mivaka tUMou long, evw n Seltepn MOPAUETPOG OPIlel TO av
okoAouBia autr Ba smavolapBavetal ) OxL. e mepintwon mou v emBupoloape TNV enavainyn
NG akoAouBiag Ba £mperne va MEpACOUHE WE SeUTEPN TTAPALETPO TNV TIUNA -1.
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