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EIXATQI'H

H mapovoa perétn ekmoviOnke oto TAAicLo TTUYLOKNG EPYOGTOG TOV
Teyvoroyikov Exmaidevtikov [dpdpatoc Mecoioyyiov kot Tuqpotog ThAEmkovoviak®mv
ZUoTNUATOV Kot AKTOOV. ZTdY0G TG LEAETNG 0LTHG NTAV 1) Tpaypatonoinon pog Android
EQOPLOYNG, M omoia va elvar o€ B€om va Aappdvetl Nyovg amd 10 puoKo TePPAAlov Kot va

amelkovilel Ypapikd To GAGHLO TOV 1)XOV.

H epappoyn mov avortiydnke ovopdotnke Sound Visualizer. Mmopel va tpé€et o

omotadnmote Android cuokevT| apkel To Aettovpykd va eivar Tovddyiotov kdoong 2.2.

Mopaxdrom Ba avarvdel n Topeia TOL akoAoVONONKE Y100 TOV TPOYPAUUATIOUO TNG
epappoyng oe Java for Android, kaOd¢ kot facikd ototyeia yio v avOpdmvn opdio. O
GLVOLAGHOG AVTAOV TV 6V0 YVOGEMV 6TdONKE BEPeMDOING Yo TNV TEPATOCT TNS TAPOVGOG

TTUYLOKNG EPYOCIOC.
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KE®AAAIO 1 : AEITOYPI'TIKO XYXTHMA ANDROID

To Android givat éva Agttovpykd GOGTNO TO OTTOT0 TPEYEL TOV TLPT VA TOV

Aettovpytkov Linux ko avortoyOnke amd v etoupeio Google yia Kivntég GLOKEVEG.

Etvot 1o Aettovpyikd cvuona mTov divel 6TOVE TPOYPOUUOTIOTES KOl KATOOKEVOOTES
TN SLVATOTNTA VO WITOPOVV VO, GLVOETOLY KMOKA, VO ETEUPOIVOLY GTOV 1101 LITAPYOV KoL VoL
AVATTTUGGOVYV VALY KOVOUPYL0 OAOKANPO KOGHO SLVOTOTHTMV OTIG KIVNTEG GUOKEVEG LECH
Slapopmv epappoymv (mobile applications). Mécw Tov Android, évag KataokeLaoTHG UTopEl
va eTIaget omd Evo ynelako porot mov amAd Oa epeavilel v dpa, pExpt o EQapUoy”

gwkovikng mpaypatikodtntag (Virtual reality).

Boowa yopaxtnpiotikd tov Acttovpyikod cvotiuatog Android givor 6Tt vrootnpilet
ovuvdeon e Pacelg dedopévev pe xpnon SQLite, yio avaykeg amobrkevong, meptlapupivet
£V0G TPOGOUOLMTY) GLOKELNG, EPYAAELR Yia O10pO®OGTN CEAAUATOV, VAN KOt EpYOAEia
avaAvong g amdO0oNS TOL EKTEAEGILLOV AOYIoUIKOD KaBdg Kot £va emmpdeOeTo yia to

Eclipse IDE ka1 611 vrootnpilet Java.

Me v aei&n tov Android 6to y®po TG TEYVOAOYiNG, dnptovpynoOnKe pio véa
TPOAYLOTIKOTITO GTOV KOO TV KVNTAV 6uokev®V. Néec 0€oelg epyaciog onpiovpyndnkay
KoL ONUIOVPYOHVTOL OAOEVA KOl TEPICCOTEPES EPOPLOYES Y10 KIVITA, GUVEXDS TOPATIPOVVTOL
BeAtioTomomoelg 6TOoVG EMECEPYAOTES Y VoL eivan o ypryyopn M mepuynomn oto Internet Ko

Y10 VOL LTTOPOVV VO TPEYOVV TLO YPTYOPX Ol EPUPLOYES.



O1 KivnTéC GLOKEVEC TOL £Y0VV Agttovpyikd ot Android, £xovv ™ dvvotdtnTo
OTMOG OVOPEPONKE, VO TPEYOLV OLAPOPES EPUPLOYES KO TTALY VIO TOV AVOPEPOVTOL YEVIKA LE

tov 0po Android Applications (Android Apps).

Mio amd Tig Mo Pacikég EQAPLOYES TTOL VTAPYEL TPOEYKATEGTNUEVT] OTIG CLOKEVEG LUE
Android eivar to Google Play (mroAdtepa ovopaldtav Android Market). [Tapokdto oty
ewova 1.1 pmopovpe vo dode pio evoekTiKny pmtoypapio mov ancswkovilel to Google Play. H
EPOPLOYN QTN EIVOL 10 YNOLOKT TAATOOPLLO SLOVOUNG EPAPLOYADV Yia To Android
AeLTOVPYIKO GUGTNUA KoL VO SLOOTKTVOKO EPYOAEID NAEKTPOVIKMV KOL YNOLUK®OV HECHV
amofnkevong, mov Aettovpyel and v Google. H vinpecia enttpénetl otovg ypnotes vo
epuyovvrol Kot vo, kotefdlovv epappoyég mov £yxovv avantuydei pe 1o Android SDK kot
onpoactevovtar pécw tov Google, KoM Kot LOVGIKY|, TEPLodKd, PiPAia, Tatvieg Kot
TNAEOTTIKG TpoypappoTa. Ot xpnoTeg PTopovV ETIONG VoL 0yOPAGOLY VAIKO, OGS
Chromebooks, 10 Google Nexus-branded kivntdv cvokevmv, Chromecasts kot aEgcovdp,

péow tov Google Play.
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Ewcova 1.1: Google Play

Ot gpappoyég mov katefalet Evag xpnotg WropoHv vo, amodnKevtoHv TOAD AmAd,
péom and 1o Google Play matdvrag to kovuni “Eykatdotoon”. To 1610 amid propodv Kot vo
aneykoatactafodv and v cvckevn Android, cuvnBwg mElovtag Yo Alya devTepOAETTA TO

EIKOVIOI0 TNG EPOPLOYNG.

Agv pumopolv Opwmg OAEG o1 QaplroyEg va aneykatactadovv. ['a Tapdderypa to
Google Play, givou pia amd tig epoppoyég mov dev unopet va dtarypagei kot avtd givan

YPNOLO Yiati 0 ypriotng umopet Katd AdBog va ofnoet pio epappoyn mov dev Ba Enpemne.

[Mopaxdtm Bo 60VE KATO10 EVOEIKTIKA TOPAOETYLLATO EPOUPLOYDV, OL OTTOLES EYOVV
oLVaEES vOna kol 6toOYo Asttovpyiag pe to Sound Visualizer mov meptypdgetal oTnv

OLYKEKPILEVN TTTUYLOKY] EPYACIAL.



Apyikd, ag dovpe pio ToAd evolapépovsa epappoyn tov ovoudletar Sound Meter.

v ewkova 1.2, pymopodpe vo dovpE £vol OTLYHLOTLTO TG EPAPLOYNG VTG,

Sound Meter

:
100dB : Subwray train, Blow dryes

DOGE : Factory machinery at 3 n
BORE - Busy street. Alarrn chock
T70dB : Busy (affic, Phone ringtone
SOdB - Noomal nversation at 3 N
SOdB - Quiet office, Quiet street

s S0dB : Quiet residential area, Park
0B - Quiet whusper a1 3 R, Library
2048 : Rusiing leaves, Ticking watch

Ewxcova 1.2: Sound Meter

To Sound Meter givon éva Android Application, To omoio eivat o€ Béon va petpdet Tov
Nxo tov PuoKoL TeptPdAlovtog og decibels. Ot TPOYPAUUATIOTEG TOL AVATTOENVE VTNV TNV
EPAPLOYT, GLVOEGAVE cLOKEVEG android pe TpoyUaTiKd “vTesumeAdpeTpa’” Kot eidave OTL TO

amoteAEoHATO N TOV 10100 pLe TOAD HIKPT amdKALo.

Mio ToAD GNUOVTIKY] CNUEIMOT) OTNV TPOKEEVT] TEPITTOON Elvol OTL TOL UKPOP®VAL
elvar oyedlacuéva yia avOpamivn eovr (300 — 3400 Hz, 40 — 60db). ' Tov Adyo avtd,

VILAPYEL TEPLOPIOUOG AVOLYVMDPLONS GTOVG TOAD VYNAOVG 1] TOAD YapUNA0VS 1XOVG .



"Eva devtepo mapdostypa epappoyng eivar to Voice Recorder, pe 1o omoio pmopet
EVOG XPNOTNG VO NYOYPAPNOEL OTL AKOVEL YOP® TOL. XTNV gkdva 1.3 pmopodpe va dovpe Eva

YOPOKTNPIOTIKO GTIYUIOTLTTO OVTNG TNG EPAPLOYNC.

Eiwxova 1.3: Voice Recorder



Meydro evotapépov Exovv dei&et o1 YpNOTES GE EPAPLOYEG TTOL TOVG divouv TN
duvatdTnTo va NYoypaeovy kAnoels. [aiaidtepa oy evoopotopuévn ovti n duvatdtnTa
010 TEPLOGOTEPA KIVITA, TAEOV OUMG YPELALETOL EOIKT] EQOPLOYN Y10 VO EKTEAECTEL [l
tétoto epyacio. Eva and ta mo yvootd mopadsiypota tétoiwv application givor 1o ACR mov

BAémovpe oty ewova 1.4.

Ewova 1.4: ACR



Yy ewéva 1.5, BAémovpe o epappoyn n omoia gival oe B€on va avalntd

POOIOPOVIKOVG 6TAOHOVS KOl LOVGIKN.

w Tuneln

@ Home

@ Explore
2 MyProfile

& Connect with Friends

0

Local Radio

Recents

Trending

Music

Sports

News

Talk

Top Podcasts

By Location

N & T F { ‘ X Watch Anytime. 6;45 MONTH

Anywhere, Instantly. FREE

FEikovo 1.5: tunein android
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Téhog, otV ekdva 1.6 propovpe va dovpe pia epappoyn tov Bvpilet v epoppoyn
TOV aVOTTTOYONKE 0TO TAAICLL TG TOPOVOAG TTLYLOKNG EPYAGIaG, 1 omoia ovopdletal
Spectral Audio Analyzer kot aneikoviCel Ypapikd T0 AGHLO TOV )0V, XAPaKINPIGTIKN TNG

Aertovpyiag Tov elvar 1 ewova 1.6.

Wd vz & [H%

Ewova 1.6: Spectral Audio Analyzer
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Onwc BAémovpe Tapamdvm, VTAPYOLY EQPUPLOYES Ol OTTO1EG UTOPOVV VoL
eneEepyacTovy Tov NYo. Ta onuate eovig OMAadN Tov VIAPYOLVY 6TO PLGIKO TteptBdAiov. H
avaAvoT ToL NYOL Ko 1) EMEEEPYATIN TOV aPYIKA I6MG POIvETAL pia amAOiKT LTOBEST, Kot Ol
TOGO GNUOVTIKNY, TNV TPAYUATIKOTNTA OU®G UToPEl va, EYEL TAPO TOALES EQAPLOYEC OE

Slapopa TUHOTO TNG TEXVOAOYIOG.

"Eva koAd oxed10GpHEVO GVGTNIO AVAADGNC 1OV, Y10 TOPASELY IO LTOPEL VaL
ypnoonombel oe cuoTNuaTo EAEYYOL ac@aieiog, LTopel va ypnopomombel e epapproyég
7OV 3ivovV TN SLVATHTNTO GTO YPNOTN VAL HIVEL QOVNTIKEG EVTIOAES GTNV KIVITH] GLGKELN Ko
ALt vo KotoAaBaivel kot va “akovel” Tov ypnotr. AKOpa, VTEPYOVV EPAPLOYEG TTOL PTopel
Vo XOYPAPOVV TO EVPOS TOV POYUANTOV TOL AVOPOTOV TV AVTOG KOUATOL KOt Vo EAYEL

aKOLOL KOt LTPIKA cupmepdopoTo!

To Android Aowmdv, diver ) duvatdtnTa COAANYNG Ko Enegepyaciog Tov YoV Kot
TOV CNUATOV OVIG. ZOUP®VA e opiopd tov wikipedia, pmopobdpe vo Teptypyov e TOV 10
g e&Ng: “O Nyog elval 1 aicOnomn tov Tpokaieital AOY® TG di€yepong TV achntmpiov
0pYAvV®VY TNG 0KONG 0md HETAROAES TIESTC TOV ATHOGPAIPIKOV AEPA. AVTEG O1 HETAPOAES
dladidovtat pe ™ Hopen MyMTIKGOV Kopdtov . [ToAAEC popéc otny Tpden, 0 6pOg
YPNOLOTOIEITOL MG TOVTOCNLOG LE TNV EVVOL0L TOV NYNTIKOV KUUATOV - Y10 TUPAOELY L,
ovvnBileton n ékepaon 6140001 Tov NYoL(aVTL TOL 0PBOTEPOV diddoan TV NyNTIKWDY

KouaTv).

Onwg og kdbe Aettovpykd cvoTNUO, £T61 Kol 6T0 Android, KAmo1ol TPOYPOUUATIGTES
€xouv S0VAEWEL Y10 VO SNULOVPYHGOVY £PYa LLE BACIKEG AELTOVPYIES, OTIMG TO AVOLYLLAL TNG
KApEPAG TOL KIVNTOV, TO AVOLYLLO TOV HKPOPAOVOL LEGH OO KATO10 TPOYPOLLLLEL Kol d1dpopal

GAAL.
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‘Etot ko 611 01K Hog TEPITT®OT, VTAPYOLV £TOLLA £PYO TPOYPOULOTIOTMOV, TOV
ovopdlovton BipAodnkeg 1 £Toueg KAAGELS Ko divouy TN duvVaTOTNTO GTOVG
TPOYPUUUOTIOTEG VO LTTOPOVV VL TIC YPTCLOTOIOVV Y10 VO GUAAGBOVY MO LLE TO LEGO TTOV

dwbétel n ovokevn Android (LIKPOP®VO).

Yrdpyovv dVo £rotpeg KAAGELS TOV divouv T1 duvatdTNTO GOAANYNG YOV GTO

Android. H AudioRecord ka1 ) MediaRecorder.

®a avoAOGOLLE TOPOKAT® Kot TIC 000 KAAGELG Kot Ba dovpe TIg d10popEG TOVG,.

H «Adon AudioRecord dioyepileton Tovg mOpovg Tov NYov o€ epappoyés Java yio v
KaTorypapn oL omd To VMKO 16000V NG TAATOEOPUOC. AVTO EMTVYYAVETOL LECH TNG
avayvoong tov dedopévav and v kAdorn AudioRecord. H emloyn ¢ pebdoov mov Oa
ypnoporomOet Ba Paciletor otV Lopen Nxov amodnKevong 0EOOUEV®Y TOV Eivar 1] TTO

BoAwkn yua Tov xpriot ¢ AudioRecord.

Metd ™ onpovpyia Tov, éva avtikeipevo AudioRecord mpogtopdlet buffer fyov, mov
Ba yepioel pe ta véa dedopéva yov. To péyebog tov buffer, mov opileton katd ™ dibpketa
G KoTaokeLNG, KabBopilel moco kapod €va avtikeipevo AudioRecord pmopet vo kotaypdyet
P omd To dedopéEVa oL Ogv €xet draPdoet axopa. Ta dedopéva Oa mpémetl va dtofactodv

Ao TO VAIKO YOV GE KOUUATLO TOV LEYEDDMV KATMTEPO amd TO GLVOMKO péyeBog Tov buffer

EYYPAPNG.

H érowyun avtn kAdon £xet puoikd Kot £tolpeg pebdoovg, 0nmg 1 startRecording(), n
omoio onUATod0TEL TNV Evapén TG NYoYPaenong, N stopRecording(), n onoia otapatdel v

Nxoypaenomn Kot S1ipopes AAAES TOL Bal SOVILE OVOALTIKA aPYOTEPQ.

H dgvtepn éroyun KAdom mov vrdpyet yio v cVAANYM Mxov givar 1 MediaRecorder.

H «\éon avtn éxet mapdpoteg tolpeg peboodovg pe tnv AudioRecord, aAld yevikd

13



YPNOUOTOIEITOL TOGO Y10 EPIGUO TOV UIKPOPMOVOL TNG CLOKELTG OGO KOl Y10 TO YEPIOUO TNG

kdpepag. I'a to Adyo avtod, mpotyunke otnv mapovoa epyacio n AudioRecord.

2mv ewova 1.7 propovpe va dovpe €va dtdrypappa pong yio v MediaRecorder.

reseti)
Error occurs or
an mvabd call setAudioSource ()
setVideoSource()
release()
setAudioSource()f
setVideoSource()
reset()/
stop() reset() setOutputE ormat()
Eecording
sethudioEncoder()
setVideoEncoder()
setCutputFile()
reset() prepare() setVideoSize()
setVideoFrameRate()
start() setPreviewDisplay()
Prepared

MediaRecorder state diagram
Ewova 1.7: Media Recorder, oiaypouua pong
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Onw¢ mapatnpovpe, amd v apykn katdotaon (Initial) n KAdon MediaRecorder,
petaPaivel oty katdotaon 2 (Initialized) poig kAnbei n cvvdptnon setAudioSource(). Avti
pLuOuilel TV YN MXoL TOL TPOKELTAL VO YpNoLoTom Ol Yo TV koTtaypaen. To idto puoikd

ovpPaivet pe v setVideoSource(), mov puOuilet avtictoryo v mnyn video.

IMoa va Eexvnoel ) katdotaon 3 (DataSourceConfigured) kadovOvtot ot péBodot
setAudioEncode() 1 setVideoEncoder(), ot onoieg opilovv avticToryo Tov KmOKOTOTH )0V

N Pivteo mov mpodkeLTOL VO YpNOIHOTONOEL Yoo TNV KOTOYpOLpY].

H setOutptuFile(), n omoia kabopilet tnv meptypaen Tov apyeiov mov Ba ypapte, 1
setVideoSize() ko setVideoFrameRate(), ot omoieg kalobvtol LOVo 6TV TEPITTM®OT TOL
B0éhovpe va kotaypayoope Bivieo ko n Tpodtn kabopiletl To péyebog tov Pivreo ko n devtepn
TO €VPOC TOL Kapé Tov Pivteo. Télog kaleitoun 1 setPreviewDisplay(),n oroia puOuiler v

emupavelo Tov Bo eppoviotel avtd TOV KaTAYpAPETAL (TAAL TNV TTEpinT®ON ToL Pivieo).

Aol KAnBovv 6Aeg avtég o1 cuvapthoelg 1 MediaRecorder givou £toyun va Egkivioet

™V Nyoypaenon 1 | cVAANyM Piveo.

[Tapdpota Aettovpyet ko  AudioRecord.
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KEDAAAIO 2 : HXHTIKA KYMATA KATI IATAITEPOTHTEX

TON YHMATON OOQNHX

Ta My Tk kopata givor StopiKn KOUATO (TUKVALOTO - 0POLDUOTO TG TUKVOTNTOG
KoL NG TESNG TOL 0EPA) KOt AvAAOYQ LE T GUYVOTNTA TOVG SlaKPIvOVTaL GE NXOVG,

VITEPTYOLG KOl VTTOTYOVG,

O ot etvon mymrikd kopata cuyvotrog petasd 20 kot 20000 Hz. Owfyot yivovron
aVTIANTTTOl ad TO CGONTHPLO BKONG TOV avOP®TOL, APoD Yivel N KATAAANAN PlOQLGIKT
LETATPOTY| TOV UNYOVIKOV TOAAVIOCE®V GE NAEKTPIKE oo, To ool ene&epydleton

énerta 0 avOpOTIVOC EYKEPAAOG,.

Orvvmépnyot eivor nynTikd Kopata cvyvotrog f peyaivtepng tov 20000 Hz, | omoia
glval 70 dve OP1o TOV OKOVGTIKMY GLYVOTHT®V. ZVUYVOTNTES TG TEPLOYNS GLYVOTHTOV TWV
VIEPNY®V YIVOVTOL AVTIANTTEG 0O AALOVG LoVTavog 0pyaviopuovgs, .. TOVG oKVAOVS. Ot
VIEPNYOL EYOVV HEYAAT KATELOLVTIKOTNTO KOl YPTCLLOTOIOVVTOL GE U0l GEWPE OLOLYVOCTIKAOV
Kol GAADV TEYVOLOYIKDOV EPAPUOYDV, OTTMC T.). Ot fLOOUETPNOELS, O NYOEVTOTIGUOG, 1
0TPIKT O1dyvmon Kot Bepameio, 1 0KOLOTIKY O1AYVOCT POYLOV 1 POIVOUEVOV GTTNAOIMONG
0€ UETOAAQ, O KATOKEPUATIOUOS OVETIOVUNTOV EMKAADWYEWV GE OPLKTA (PULOIKA N

KOAAMTEYVIKG ONILIOVPYNHATO) KOl O KOOApIoHOg epyoreiwv (vrepnyntikd “mAvvinpla’).

Orvvmonyot etvon nyntikd kopato coyvomrog f pikpdtepns towv 20 Hz, n omola eivon
TO KAT® OPL0 TOV AKOVGTIKAOV GLYVOTHT®V. O vdNY0tl TPoKaAoHVTOL 0O GEIGUOVG,
neoiotela, PPovtég, avELOLS Kol Baplég UNYOVOAOYIKEG EYKATOGTACELS. XVYVOTNTES TG
TEPLOYNG GLYVOTHTOV TOV LIONY®V YivovTol avTAnmTé and dAlovg Lovtavohs opyavicpovg,

w.y. TIC katoapioeg (frodoykn pébodog aviyvevong ceioumv!).
16



Ot pucloAoyKol YOl TNG OUATNG TaPAyOoVTaL LE TN PUOIGT TG PONG TOL
EKTVEOUEVOV aépal. [10L TNV TOpAy®YN TOV TEPICGOTEP®V OO TOVLE YOVG Ol TVEVLOVEG
TOPEYOLY PELLLA OEPD, TO OTTOI0 TEPVA UECH TOV POVNTIKAOV YOPODOV (TTLYDV), TOL
avaQEPOVTOL Kol MG YAMTTION, TPOKAADVTOG TNV TAAGVIWOGCT TOVG, UE OMTOTEAEGLLO T pUOLIOT
™G pong Tov aépa. O 0€pag 0T GLVEYELN OLEPYETOL OO KOTAOTNTEG TOV POVITIKMOV OpYAvVEDYV,
P Pyl amd 10 GOUM, 0O TO GTOWN Kot 6€ UKpO Pabud amd ) potn. Ot 1ot Tov
TOPAYOVTAL LLE OVTOV TOV TPOTO EIVOIL TO POVNEVTA (POVNELS NYO1), EVD Ol (01 TOL
TOPAYOVTOL GTT GTOUOTIKY] KOIAOTNTO, YMPIG TN YPNOT TOV GOVNTIKOV YOPd®V, ovoudlovtol

GP®VOL NYO1 KoL OVTIGTOLYOVV GTO GOUPMVOL.

H avBpodmivn opidia givot Todd Bactkd KOUUATL QUOIKE KOl GTIC EPOPHOYEG KIVITAV
oLGKELMV. AVTO ylati givor amopaitnTn Yo vo vITdpyEL VOO GT1 AEITOLPYIN TOV KIVNTAOV
GLGKELMOV M YNPLOTOINoT| TNG AVOPOTIVIG OUIAMOG. ZOUQ®VA [LE EPEVVEG 1) LETATPOTY] EVOG
ONUATOG PMVIG GE YNOLKO amottel detypatoAnyio ue cuyvotta tovidyiotov 8 kHz kot
y¥pnoonoinon wive amd 10 bits avd deiypa, Sed0UEVOL TWG TO GUYVOTIKO TEPLEYOUEVO TOV
onudtov g avBpmmvng opdiog propet vo BewpnBel g dev €xel evEPYELD GE GUYVOTNTEG
wévo and ta 4 kHz. o ™ petddoon evog devteporéntov optdiog amattovviot £tot 8000

detypora 1 mepimov 10 Kbytes dedopévmv.

Evpwvor ijyor: Kotd v napoaymyr| Tov MOV duTdV 01 QOVNTIKEG

YOPOEG TAALOVTOL TTEPLOOTKA KOl APTIVOLV VO TEPAGEL OO LEGA TOVS £VOL

TEPLOOIKO KV aépa. O aépag avTdC GTI GLVEYELD TEPVAEL OO TI PAPVYYIKY KO TN
GTOUOTIKY] KOIAOTNTO 1] LOPPOAOYiD T®V OTTOImV SLapopdvovV Tov TeAkd Nyo. H mepiodog
TOAGLVTOONG TOV QOVNTIKAOV Yopd®v ovopdletat Oepedong cuyvotnta (pitch).

[Topadelypata eHPO®VOV YWV OTOTELOVY TO POVIEVTO.
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Apawvor gyor: Kotd v mopayoyn Aeovev MOV ol QOVNTIKEG

YOPOEG TAPOUUEVOLV OLOPKMG AVOIKTEG EMITPETOVTOG VA TEPAGEL OO HEGQ

TOVG £VOL GUVEYEG KOULOL AEPOL. XTT GUVEYELD, O 0EPAG TEPVAEL OTTO TN

(QOPLYYIKY] KOl TH GTOLOTIKT KOIAOTNTA OTTOV £Yovv dnpovpyndet didpopeg

OTEVAOGELS TNG OKOVOTIKNG 0000. H Béom tov otevocemv avtdv kabopilovv

Tov Tehk6 Nyo. [Hopadeiypoto Aemvov YOV amroTeAobV To. GOUP®VI Gy,

onta, e kot GAAa.
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KED®AAAIO 3 : H OQEQPIA I'TA THN YAOITOIH>H KAI H

YAOIIOIH>H

IMa v VAomoinoT 0To1CONTOTE EPAPLLOYNS 1] Y10l T AVCT| OTOLOVINTTOTE
TPOPANATOG YEVIKOTEPQ, TO TTLO CNUAVTIKO KOUUATL €ival 1 €pguva Yo To epyaeio mov Ba

¥PNOLOTOO0oVV.

"Eto1 Kot 6TV TEpIinTmon TG EPOPUOYNG TOV avaTTOYONKE Y10 TV YPOPIKN
AMEIKOVIOT] TOV PAGHOTOS TOV YOV, TO TPAOTO TPAYLa TOV Emai&e pOAO TNV AVATTLEN TNG

NTav N ETA0YN TOV EPYOAEI®V Kot TNG YADOCGOS AVATTLENG.

Q¢ amoTEAEG LA TG £PEVVOC, OTOPACIGTNKE OTL 1] YADOOCO, AvATTLENG TNG EPOPUOYNS
Ba etvon n Java for Android, mov givai évag cuvovacudg e YAdocag Java pe xml Kot to

nepPdAlov avantuéng to Eclipse.

To Eclipse givat éva meptBdAlov avantoéng, to onoio vrootpilel Tapa TOALES

YAOooec Onwg Java, C, C++ ko GAAeC.

INa va vrootnpi&et dpmg Java for Android ypetdleton Eva €1d1kd plugin to ADT
Plugin (Android Development Tool), To oroio pmopel kaveig va to katefacel amd v

enionun woroceiidoa tov Android developers (http:/developer.android.com/tools/sdk/eclipse-

adt.html).

"Eto1 Aowdv, 1o ADT Plugin emexteiver tic duvatdtnteg tov Eclipse yio va emitpénet
GTOVC TPOYPAUUOTIOTES VO OVOTTOGGOLV Ypryopa Kot e0koAa Android projects, va.
ONovpyovV eQapuroyEC Le dtemagéc ypnot (user interfaces - Ul), va mpocBécovv maxéta
pe Baon to API tov Android frame, va d10pB®@vVoOLV TIG EQUPUOYES TOVG, XPNCLOTOLDVTAS TO
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epyoreia tov Android SDK , axdpa kot va eEdyovv .Apk apyeia mpoxeévou va dtoveipovv

TG EPUPUOYES TOVG,.

To plugin mov avaidetor Tapandve, divel ™ dvvatdtnta oto Eclipse va avarnticost
ewovikés ovokeveg Android (Android Virtual Devices AVDs). Ot eicovikég GuoKeLES givat

OTOPOLTNTES Y10 VO LTTOPOVV Ol TPOYPOUUATIOTEG VO TPEXOVV TIG EPUPUOYES TOVG.

2y ewova 3.1 pumopovpe vo dove TdG givot 1 elkoviky| punyovr Android.

Arideosd
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0 O g e 500
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i T e e e e

Ewova 3.1 : Android Virtual Device

Ext6g puoikd amod tig eikovikég cuokevég Android, to ADT Plugin 6g cuvévaopo pe
Ao epyodeio Tov Ba avalvBodv otn cuvéyela divel T duvatdHTNTA AVTi Vo dNpovpyel
Kdmolog pia ewcovikn cvokevn Android, va cuvoéaet T dikr| Tov cuokevn Android e To

Eclipse kot va tpéyet ekel T1g EQapLOYES TOV.

[T avaivtikd, To TpdTo Pripoto Tov akoAovOONKAY yio TV avamTuén g

eQappoyig Mray ta e&ng:
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BHMATA I'lA THN ANAIITYZH E@OAPMOTI'HE ANDROID

ET'KATAXTAXH ITEPIBAAAONTOX

1) KoreBalovpe to Eclipse omd to mapaxdre link http://www.eclipse.org/downloads/

2) Kavoupue eaywyn 1o apyeio og pakero mov ovopdlovue Eclipse

3) MOMC amoGLUTIESTEL, OVOTYOVLE TO PAKELD KO TNYAIVOVLLE EKEL TOV VITAPYEL TO

apyeio eclipse.exe.

4) Edv avoiEovpe ot tn otiyun to eclipse o Tapovpe Pvopo GOEAALATOG TMG eV

vrdpyet JRE kot 611 dev Ppébnke to javaw oto PATH.

To va 200et avto

5) KoreBalovpe to JRE (Java Runtime Environment) and

http://www.oracle.com/technetwork/java/javase/downloads/index.html

6) Kavovtag o0&l KAk oto katdloyo C:, emiéyovue Properties (Ioi0tnteg) -> Advanced
System Settings — Environment Variables kot kétm oto kovuni New @tidyvoope pio
véa petapint pe ovouo JAVA_HOME ko Path 1 d1adpopn 6to okAnpo pog mwov
Bpioketon to jdk (jre). H ewova 3.2 aneikovilel Tdg @Tidyyvovpe v HETaBANT)

JAVA_HOME
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System Properties

| Computer Name | Hardware | Advanced | System Protection | Remote |

Environment Variables

User variables for Konstantina

Variable Value

TEMP %USERPROFILE % \AppData\Local\Temp
T™MP %USERPROFILE% \AppData\Local\Temp

Variable name: | JAVA_HOME

Variable value: I C:\ProgramFiles\Java\jdk

NUMBER_OF P... 8

Lok || Cancdl

Ewova 3.2: Anutovpyia MetaBAntr¢ MeptBaAdovrog
JAVA HOME

7) Me mapopoto 1pomo Ppickovpe T petafant Path, v emidéyovpe, matdpe edit.. kot

mpocHitovpe Eva epOTNUATIKO () Kol 6T Gvvéyela To edrero bin Tov jdk, yia

nmapadetypa C:\ProgramFiles\Java\jdk\bin

8) Amobnkebovpe TIg aAAAYEG HLOG.

9) To Eclipse pnopet mAéov va Aettovpynoet.
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IMMAPAMETPOIIOIHXH TOY ECLIPSE ME TO ANDROID SDK

1. Avotyovpue 10 Eclipse.

2. Eméyovue Help — Install New Software.

3. Totaue Add emdvo de&a

4. ¥10 mhaiocto mov gppaviCeton Balovpe “ADT Plugin” yia dvopo (name)

5. Xto Url BéCovpe https://dl-ssl.google.com/android/eclipse/

6. Kiw OK.

7. Xto mhaiclo tov Awabféoipmv Software, emaéyovpe Developer Tools

8. Toataue Next

9. Accept the license agreement kot Next

10. Otav oAoxAnpmBei n eykatdotaon kavovue emavekkivnon to Eclipse

11. MoéMg avoiéet to Eclipse Ba vdpyet €va privopa yio eykotdotacn tov Android SDK

Manager.

12. EmiAéyovpe Yes ota pnvopato Kot kdvovpe eykatdotaon to Android SDK Manager.
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10.

11.

12.

13.

14.

YXYNAEXH ANDROID XYXKEYHX XTO ECLIPSE

[1péner va evepyomomcovpe to USB debugging

[Tape otic PuBpuicelg tov kivntov -> E@appoyé -> Avantoén

Toex oto “USB Debugging” (Evtomopoc Zeoaipudtov)

[Ipénel va Katefdacovpe to usb driver Tng cuekeLT|G.

Av16 10 emAéyovpe amo http://developer.android.com/tools/extras/oem-usb.html pe

Bdon ™ cvokevn pog.

AoV gykatactioovpe kot o usb driver miéov, umopodpe vo taue oto Eclipse, va
kévovpe éva Android Project (File — New — Project — Android — Android

Application Project

Balovpe 1o 6vopa mov 0éAovpe (my Sound Analyzer) Kot emA&yovpe TNV KOTAAANAN

éxooomn Android mov €yel | cvokevn pog (my. 2,1)

Next

Next

Emiléyovpe 10 eucovidlo mov BELovpe va £yl 1 epapproyn pag pe To Kovuni Browse..

Next

Emiléyovpe Blank Activity

Finish

Méypt avtd 10 onpeio SNUIOVPYNCOLE Hio ATA EQOPLOYT.
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15. ITape de&l KMk mavm oto Project, Run as — Android Application

16. ®a pémet va £xel Pydiel og device TNV GLOKELT LG

17. Ok

18. H epappoyn tpéyet oto kivntd ko eppaviCet “Hello World™!

Metd omd ta Topanave, EYOVHE PTAGEL 6TO oNUEID TOL pITopovUE Vo TpEEOLUE Eval
oA anhd pdypappo Android. Kot 6mtmg €xetl kabiepmbel otov kdGpHO TV

TPOYPOUUUOTIOTAV, TO TPAOTO TPOYpappa o€ Kabe YAwooa eivar o Hello Word!.

2mv ocvvéyela pe Paomn Tig 0dNyieg Tov VIAPYOLY GTO ENioNO site Twv android

developers, avalvovpue Toc eTidyvovue éva Android Project oto Eclipse.

Apyd motdpe New mave 0e€id oto Eclipse ko emidéyovpe to Android Project. Eivou

YPNOO GTO CNUELD OVTO VO AVOPEPOVLE TL TPETEL VO GUUTANPWOEL Y10 vo dnptovpyn et v

Android Project kot Tt onpaivel kKOs Ty mov pog {ntdet to Eclipse.

e Application name: To 6vopa TG PapULOYNS

e Project name: To 6vopa tov kataAdyov tov Project

e Package name: To 6vopa tov maxétov mov o mepthapPavel T1g KAAGELS

¢ Minimum Required SDK: Eivot n youniotepn éxdoon tov Android mov pmopel va

vrootnpi&el n papuoy”

o Target SDK: Eivor 1 vymAotepn £kdoon tov Android mov pmopel va vrootnpieln

epapuoy” mov Ba avamtuyOel

e Compile With: Eivoaxr n mhatedppa pe v omoia Ba yiver compile v epappoyn

o
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e Theme: Eivol 1o otul Tov Android user interface mov 6o akoAovOnoeL 1| EQapLOYY.

Edv cvpumAnpoocovpe avtd, oto erdpeva frpata to Eclipse, mapotpdvel to ypnot va
dmoetl dvoua Yo TV KOpla KAGomn tov Project , v kopua diepyacio onraor) (MainActivity)
Kol va emAEEeL e1Kovioto e To omoio Ba eppaviletor ocav cuvtopevon oty Kivnt Android

GLGKELT).

Inuavtiko emiong etvat 6to onueio avtd, va dovpe Tt tepiéyet £va android project

LUOAMG eTIdyvETOL.
‘Eto1 Aowmov mepiéyet:

e To AndroidManifest.xml, To omoio €ivol TO LOVIQESTO TNG EPAPLOYNG, TEPLYPAPEL
ONAadN 11§ Pactkég apyég TS EQaproyns, Omwg o minimum required sdk, to target

sdk kot GAAaL.
e 'Eva gdkeho src/, o omoiog Oa mepi€yet ta source files (apyeio kddua)

e ’'Eva @dkeho res/ , 0 omoiog Ba mepi€yel Tovg TOPOVS TG EPAPLOYNG, YO TOUPASELYLOL

TO EIKOVIOLO TNG EPAPLOYNG, OLAPOPES PMOTOYPUPIES Kol AAAAL.

Mo v avamtuén g epappoyns, dnuovpynonkoy T€ooepic KAAGELG OL:
MainActivity, mov givar 1 KOpia dpactnprotnra g epappoyns, N RecordSound, | omoia
elvar 1 KAdon mov nyoypaet Tov Nyo, 1 DrawSound, mov anewcovilel ypapikd To @AGH TOV

nyov ka1 1 Sleeper, 1 omoia eivor 1 KAAGM OV YEPILETON TAL VLLATO TNG EPOPLLOYNG.
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[T avaivtikd, propovpe va Eektviooovpe amd v Sleeper. H kAdon avtn ginape 011

yepiletan To VIHOTO TG EQOAPLOYTS.

Apyikd, kodd glvar vo TapabEcovpE TOV 0pIoUO TOVL VIUOTOGC:

“Tnv TANPOPOPIKT, Eva VIO EKTEAECTC VoL I LIKPOTEPT) akoAoLB{0 TPOYPOUUATICUEV®Y
EVIOADV OV pmopel va dtayelptobel ave&aptnta, amd to Aettovpykd cvotnua. Eva vijpa
elvan o eAagpid depyacio. H vAomoinon tov vijLdtov Kot ToV 1EPYUcLOV SOPEPEL A0 TO
£va, AEITOVPYIKO GVOTNUO OTO GAAO. XTIG TEPIOCOTEPES OUMC TEPUTTMOCELS EVOL VIO
eumeplExeTon o€ pa dlepyasio. Mmopohv va vtapyovv moAhamAd vipato péca oty idla
dtepyaocia to omoio uTopoHv vo potpaloviot TOPovS amd T0 GUOTNUA, OTTMG LVIUN.
AlopopeTikég dtepyacieg dev pmopovv va popdlovtal Tovg 1010vg TOPOVE. ZVYKEKPIUEVA, TO
VLT JLaG SlepYaciog TEPLEYOLV TIC EVTOAEG TPOC TNV EKTEAOVUEVT dtepyacia (OnAadn Tov
KOOKO TNG) KOt TO EVVOIOA0YIKO TG TAAIC10 (01 TIHEG TV UETOPANTAOV TNG OE OTOLUONTOTE

YPOVIKN otiyun).

"Eto1 Aoy avto mov kdvel ) kAdon Sleeper ivol ovTi) TOV KAVEL TO VILOL TNG
EQUPUOYNS Vo TEPIUEVEL 060 1 kKAdor RecordSound cuAiéyet dedopéva Tov Myov. Avtd
TPOKTIKA ypnouevel oto eENg: 'Exovue v kAdon RecordSound kot DrawSound. Onmg
eimape, n RecordSound nyoypaget kot n DrawSound ameikovilgl ypopikd To AGLO TOV 1XOV.
[Tpémer Aomdv va vdpyet pio dtodikocio Tov va eEac@orilel 6Tt £xel GLAANEOEL 0 10g
TPOTOL EEKIVINGEL 1] OEKOVION TOL. TNV gpyacia ot EpyeTal Vo EMTEAEGEL Eva VIO TO
omoio “kowudror” 660 1 RecordSound cuAAéyet o, ko “Eumvder” poAg n RecordSound €xet

£TOLLOL TOL OTOTEAEGLOTO. GLAAOYTG.

H «\éon Sleeper epapuodletl (implements) €va interface, mov ovopdletor Runnable. To
interface avTd AVTITPOCOREVEL L0l EVTOAT TTOL UTOPEL VOL EKTEAESTEL. ZVY VA XPNOLUOTOLEITOL

YL voL TPEEEL KMOTKA GE £VOL STOPOPETIKO VI|LLOL.
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H «\éon Sleeper anotedeitarl amd ta €£NG YAPAKTNPIOTIKA — 1O10TNTEG:

e  Mia petafAnt andgaocng (boolean), mov ovopdletar done

e  Mia petafAnt kAdong g MainActivity mov ovopdletor mainActivity

e  Mia petafAnt khdong g RecordSound mov ovopdleton recordSound

H «\éon Sleeper €yet évov KoTaoKELOOTN e OpicHATA £VOL GTIYUIOTLTO TG KAAONG

MainActivity, kot éva Tng RecordSound.

Télog, n KAdon Sleeper €xet pio péBodo mov ovoudleton run() Kou n omoio KaAel TNV
KAaon RecordSound yia va Eekivioet va nyoypaget kKou péypt 1 RecordSound va oteiiet

onua 0Tt tedeimae pe v nyoypaenon Bétet To viua og sleep (va “xolpdrar’).

H «Aéomn RecordSound, givat ) kAdon mov nyoypagel. Amotedeiton and ta NG

YOPOKTNPIOTIKA — 101OTNTES:

e int SAMPPERSEC = 44100

e static short[] buffer, évag mivakag and short Tipég yia to buffer tov fyov

e AudioRecord ar, ottypudtono g roung kAdong AudioRecord

e int audioEncoding =2

e int buffersizebytes, 10 péyebog tov buffer

e int buflen

e int channelConfiguration = 16

¢ int mSamplesRead
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e Boolean m_bDead = Boolean.valueOf(false);

e Boolean m_bDead2 = Boolean.valueOf(true);

e Boolean m_bRun

e Boolean m_bSleep = Boolean.valueOf(false);

e MainActivity m_ma, otrypdtono g MainActivity

e Thread recordingThread, to vijpa nyoypdonong

H RecordSound amoteAeitat and £vav KOTAOCKEVOOTN TOL OEYETOL WG OPIGLLOL EVAL

oTiypiotuTo TG MainActivity.

Mia and 116 Pacikdtepeg pebddovg g eivar 1 Init(), n omoia tidyver Eva

OTLYHOTVTO TNG £Toung KAdong AudioRecord, wg e&ng:

ar = new AudioRecord(1, 44100, channelConfiguration, audioEncoding,

AudioRecord.getMinBufferSize(SAMPPERSEC, channelConfiguration, audioEncoding));

To otrypdtumo TG KAAONS QVTAS QTIdYVETOL £TG1 OTTMOG avaEEPONKe Tapamdve yotl

n étoyun KAdom AudioRecord, éxet évav KaTaoKeLAGTH

public AudioRecord(int audioSource, int sampleRateInHz, int channelConfig, int audioFormat, int

bufferSizeInBytes)

[Tapapetpot Tov KOTOGKELACTY|:

e audioSource: IInyn Tov Nyov. (audioSource = 1, onuaivel 6Tt ¥pPNGILOTOIOVUE TO

UIKPOP®VO TNG GLGKELNG)
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e sampleRatelnHz: 10 1060010 TOL delypatoc ekppacuévo oe Hertz. Ta 44100Hz eivan
GNUEPO TO LOVAOIKO TOCOGTO OV €ivat £yyunpévo 6Tt umopel va SovAeDEL Ge OAEG TIG

GLOKEVEC.

o ChannelConfig: meptypaeet T SLUUOPPOGCT TOV KAVOALDV 1OV

e audioFormat: H popen tov 1fyov

o bufferSizeInBytes: 10 cuvoAKo péyehog (og bytes) tov buffer 6mov ta dedopéva yov

elvol YPOUIEVO KATA TN OPKELD TNG EYYPAPNS

H péBodoc Restart(), etvor n pébodog mov pe faon tov ELeyy0 KATOIWV LETARANTOV
anoeaong (boolean), £xet T dvvatotnta va koket Eava kot Eavd v Init() €161 dote vo
onuovpyet 1o otiypidTLTo TG KAdong AudioRecord, apov mpdta amodecUELTEL TO
TPONYOVUEVO GTLYHOTLTO. LT GLVEYEL, EAV TIOYTEL TO GTIYUIOTVTO OVTMC, TOTE Ol KANnOel
N péBodog startRecording() ko 1 startSampling(), mov Oa avaivbel otn cuvéyxela | Asttovpyia
tovuc. [Tpaktikd, n Restart(), etvon pio pEB0SOC amopaitnTn Yoo TV EQApROYN YTl NYoypoel

GLVEXMDG OO TN OTLYUN| TOL EEKIVAEL KO LETA.

H pébodocg StartRecording(), edv to otrypiotumo g kAdong AudioRecord stvot
kevo, Eavakalel v Init() yio va 1o @TIAEEL, aAMOS Kohel TV pnéBodo TG £Toung KAAomMg
AudioRecord, startRecording() n onoia Oa Eekvioel v nyoypdoenon.

H pébodoc StartSampling(), sivor n péBodog mov e faon kamoleg petaffANTEG
amoeaong xepileTat To ViU TG EQOPHOYNG, PAETEL dINAOTN Qv TpEmeL va. “KounBel” 1| va

“Eumvnoet”.

Téhog, n StopRecording(), eivor n pébodog mov oTapatdel Tnv Nyoypaeno.

30



H xAdon DrawSound &ivor avt mov oyedialel To acpa Tov fxov. OTdnmoTe £xel
YPOPIKO amOTEAEGHLO GTV 000V Tpémel vo KAnpovouel v kKAdon SurfaceView, n omoia
TopEYEL TNV €101KN empaveln oxediaonc. Eniong, epapuolet To interface
SurfaceHolder.Callback, to omoio Aapfavel TAnpo@opieg GYETIKA e TV ETQAVELQ

oyedioonc.
H «Adon avt) arotedeiton omd ta eENg YopaKTNPIOTIKAE — 1010TNTEG:
¢ Context mContext
e CDrawThread mDrawThread, kAdon CdrawThread mov dnAdveton péca otnv DrawSound
e SurfaceHolder mHolder

Ot péBodot SurcfaceChanged(), SurfaceCreated() kon SurfaceDestroyed() eivat
uéBodot mov mpémet va vAomoinBovv ylati 1 DrawSound epappdlet to interface

SurfaceHolder.Callback.

H SurfaceChanged(), kaAeitar 6tav aAhdlel kdtt otV emedvela oxedioong kot B€tel

TO HEYEDOC TNG EMPAVELNC.

H SurfaceCreated(), ivot 1 né8odog mov katackevdlel TNV emeavela oyedioong Kot
Bétet true og o petafAnt omdeacng £161 OoTe Vo Yvopilel To VTOAOITO TPOYPOLp OTL T
empavela oyediaong dOnuovpynonke. Aeov yivel true avt 1 petafAnt 0o kinbel n nébodog

Restart().

Téhog, n SurfaceDestroyed(), eivai 1 péB0d0g TOV KATAGTPEPEL TNV ETPAVELNL

oyeodilaong.

H péBodog Restart(), sivar n pébodog mov kadeitor KOs popd Tov GLAAEYOVTOL

O€dOUEVA YOV KOl LITOPOVV VO GXESLOGTOVV GTNV EMPAVELD GYEdIOONC. TNV 0VGia EPOCOV
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o1l ovvOnkeg to emtpénovv, n Restart() 0o kadel v kKAdon CdrawThread mov neprypdpeton

TOPAKAT.

H CdrawThread sivow 1 kAdon mov oyedidlet. O KOTAGKEVAOTTNS QLTS TNG KAAONC,
Aertovpyel o¢ €ENG' Tapapetpomotel v petaPfAnt kKAdong mLinePaint, tng ypoppng
oyedlaong OnAadn yio 1o Tt xpadpa Oa £xetl kot To Tt poTiopd. ['o Tapddetypo pe Ty ypopun

KOO,

mLinePaint.setARGB(255, 255, 0, 0);

H ypapun oyediaong amoktd to Umhe ypdpaL.

Eniong apyuconotel tov mivaxa tov buffer, o omoiog kpatdet ta dedopéva tov buffer
TOV OElYOITOC YOV TToL NyoypaenOnke. Téhog, BTl TO POVTO TG EQUPLOYNS, TOV

emA&yOnke va givon pion povpn ekova.

H péboodoc ChangeSensitivity() eivar n péBodog mov emttpénet va aAraéet to péyebog

NG KMUOKOG TNG KLUOTOROPPNG TOV oyedtaletar oty 0006vrn oyedioongc.

H pébodog doDraw(), etvar n pébodog mov Loypagilet to pdacpo Tov Nyov. [aipvet to
péyebog tov kapPd, oniadn e 086vng oyediaong, To péyebog tov kdbe buffer tov detypatog
Nyov(vyog ko TAdtog) ko pe Paon tnv ChangeSensitivity() kaBopilet To péyebog g

YPOUUTGC.

Zovexdc Nyoypaeove 660 TpéxeL 1 epapproyn. I'a to Adyo avtod givor amapaitntog
évag éleyyog mov va B€tel ota givon o Opia TG 000vNC oyediaong. Eekvape and to onueio
0 ¢ 006vNc Ko 660 dev £yovpe ETACEL TNV AAAN dKpn TG 006vNG oYEALOVE TO QAL

TOVL 1(OV.

while (StratX < width -1)
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int StartBaseY = mBuffer[(mBuffIndex - 1)] / scale;

int StopBaseY = mBuffer[mBuffIndex] / scale;

if (StartBaseY > height / 2)

StartBaseY =2 + height / 2;

int checkSize = height / 2;

if (StopBaseY <= checkSize)

return;

StopBaseY =2 + height / 2;

int StartY = StartBaseY + height / 2;

int StopY = StopBaseY + height / 2;

paramCanvas.drawLine(StratX, StartY, StratX +1, StopY, mLinePaint);

cul++;

mBuffIndex++;

StratX++;

int checkSize_again = -1 * (height / 2);

if (StopBaseY >= checkSize_again)
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continue;

StopBaseY = -2 + -1 * (height / 2);

Téhog, £xovpe TV KAAon MainActivity mov givon 1 kKOpra KAGom g epappoyns. H

KAGom ot KAnpovouel v Activity, £toyun kKAdon tov Android.

Mo dpactnprotnta eivor pio eviaio, E0TIOCUEVT AELTOVPYIO TOL UTOPEL VoL EMTEAECEL O
YPNOTNG. ZYEGOV OAEG O1 SPAGTNPLOTNTES TTOL AAANAETIOPOVV L TO ypnotn. H
dpactnproTnTa Ppovtilet yia tn dnpovpyia evoc mapadvpov 6To omoio pumopei va

tonofetBel 10 Ul ypnoiponoidvrog v evioin setContentView(View).

Kdabe Activity eival vmoypempévn va viomotet Tig €Eng pebddovg:

1. onCreate(Bundle savedInstance) : Kakeitar 6tav 1 dpactmptotnto dnpovpysitot yio.
Tp®OTN Popd. Edd givar To onpeio dmov pmopodpie va dnpuovpyncovpe Tpooréc, va
ocuvdécoupe dedopéva KA. H onCreate déyeton wg dpiopa £va Bundle to omoio givan
pio yoptoypdenon amd string TiHég ToLv deiyvouV TV KATAGTOGT TOL GTLYHOTVTOV.
Av106 mov kdvel 1 onCreate giva va oyedidlel To user interface mov PAETEL 0 ¥p1OTNG
pécm tov layout tng activity_main.xml, tn povpn 006vn dnradn pe tov Titho g

epappoyns. Emiong, onpiovpyet éva otrypdtomo g kAdong DrawSound.

2. OnPause(), Kaieitar 6tav 10 cHotnpa givat £TOLHO Vo EEKIVIGEL TNV ETIGTPOPY| GTNV
TPOMYOLLEVT dpacTnPLOTNTA. AVTd GLVNHOWE YPNoLOTTOLEITOL Y10 Vo Un Xafovv un
amodnkevpéves oAAayEC o€ oTabepd dedoUEVA, VO GTOUATHOEL KIVOOUEVO GYEJLOL KO
dAla Tpdypata Tov propovv va katovailovovy CPU. AkolovBeitan gite amd

onResume() €dv 1 dpacTnNpLOTNTO EMSTPEPEL TG TPOG TO EUTPAC, 1| onStop() av
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yivetal adpaTo 6To ¥PNOTH. LT GLYKEKPIUEVN TTepinTmon, n onPause() kodel TV

setRun() ¢ DrawSound mov meprypdonke mopandve Kot exiong yewpileton Kot Ta
VNHOTO TNG EPAPUOYNG.
3. OnRestart(), n né€Bodo¢ mov KaAeiton LOMG GTOUATIOEL 1] OPUCTNPLOTNTO KoL TPOTOV

Eavacekivnoet. AkolovBeitar cuvnBmg omd v onStart().

4. OnStart(), n n€Bodog mov kaeitor pog 1 dpactnploTnTa yivetor opoty| omd 10

xXpPHo™

5. onResume(), n né6B0d0¢ mov KoAeiTAL LOAIS 1] dpaCTNPLOTNTA OPYIcEL VO AAANAETIOPE
pe tov ypnotn. Zmplopevn o Kamoleg petafAntéc andeaonc, 1 onResume() KaAel

) Restart() g DrawSound xa0e popd mov €xel culieyDel detypa Nyov.

6. OnStop(), n né€BodOC mov KaAeiTon LOMG 1) OPAGTNPIOTNTO TAVEL VAL EIVOIL OPOLTY) GTOV
xPHOTN.

Téhog, n MainActivity €yet ko pio péodo axdéun v onRun(). H pébodog avtn,
oTidyvetl To drawThread kot to otiypdtvno g khdong RecordSound kot otn cuvéyel poilg
Eexwvnoel n epappoyn epeavilel oto yprotn éva unvope (Toast Message) mov tov

TOPOTPOVEL Va. KAVEL Kdmoto 06pvfo.

Toast localToast = Toast.makeText(localContext, "ITapakald kavete kanoto B6pvPo..",

Toast. LENGTH_LONG);

Emiong kalel v startRecording() ko startSampling().

[Topaxdatw oto [Mapdptnuo A mopotiBeTor avalvTiKd 0 KOSKOS TG EPOPUOYTS.
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KEDAAAIO 4 : >XYMIIEPAYXMATA

Kotoémy g épevvag mov dedybnke ota mhoiclo TG TOPOLGOS TTUYLIOKNG EPYOCIOG
v TV avamtuén piog epapproyng 1 oroia Oa eivor og BEom va nyoypaeei X0 ard T0 PLGIKO

mepBaiiov ¢ ko Bo amecovilel To ACHO TOV YOV, KATAANEALE GE KATOLES TOPAOOYES.

O Mog Kot Ta CNUATA POVNG ivat £va TOAD EVOLOPEPOV KOUUATL V1oL TNV TEXVOAOYiN
oL Umopel va, BPel EQaPLOYES GE d1APOPOVS TOUEIG OTMOC GTNV ATPIKY|, GE GCLOTNLOTO
OACQUAELONG, OE OTATIOTIKEG EPEVVEG Kol O1APOPa AALD, OTIMG Y10, TOPASELY O Y10, EAEYYO TOV
QACIATOG YOV KATA TN OEPKELN TNG NUEPAS YO TNV OEEQyMYT) GUUTEPAGUAT®V TOL

aPOPOVYV TO PAGLLO TOV YOV VAL PO

Dduoikd, N QopUOYN avarTTOYONKE 08 TAAIGIO TTVYLOKNG EPYACING, OTATE MG
AMOTEALEC LA OL IKOVOTNTEG TG elvan Teplopiopéves. Mia peAloviikn TpocsOnkn Oa propovoe

va givor 1 910KpIon EDP®VOV 1 AP®VOL TUNLATOG TXOV.
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IHAPAPTHMA A : O KQAIKAY. THY EOPAPMOI'HY

MainActivity

package visualizesound;

import android.os.Bundle;

import android.app.Activity;

import android.content.Context;

import android.util.Log;

import android.view.Display;

import android.view.View;

import android.view.View.OnClickListener;

import android.widget.Toast;

public class MainActivity extends Activity {

private DrawSound.CDrawThread drawThread;

private DrawSound drawer;

private OnClickListener listener;

private Boolean start = Boolean.valueOf(false);

private Boolean recording;
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private RecordSound sampler;

@Override

public void onCreate(Bundle savedInstanceState) {

super.onCreate(savedInstanceState);

setContentView(R.layout.activity_main);

drawer = (DrawSound) findViewByld(R.id.drawer);

start = Boolean.valueOf(false);

while (true)

recording = Boolean.valueOf(false);

run();

System.out.printIln(''mDrawThread NOT NULL");

System.out.println(''recorder NOT NULL");

return;

[E*

* Pause the visualizer when the app is paused
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*/
@Override

protected void onPause()

System.out.println(''onpause');
sampler.SetRun(Boolean.valueOf(false));
drawThread.setRun(Boolean.valueOf(false));
sampler.SetSleeping(Boolean.valueOf(true));
drawThread.SetSleeping(Boolean.valueOf(true));
Boolean.valueOf(false);

super.onPause();

/**

* Resters the visualizer when the app restarts
*/

@Override

protected void onRestart()

start = Boolean.valueOf(true);
System.out.println(''onRestart");

super.onRestart();
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/**

* Resume the visualizer when the app resumes
*/

@Override

protected void onResume()

System.out.println(''onResume'");
inti=0;

while (true)

if ((sampler.GetDead2().booleanValue()) & & (drawer.GetDead2().booleanValue()))

System.out.printin(sampler.GetDead2() + ", " + drawer.GetDead2());
sampler.Restart();
if (!start.booleanValue())

drawer.Restart(Boolean.valueOf(true));
sampler.SetSleeping(Boolean.valueOf(false));
drawThread.SetSleeping(Boolean.valueOf(false));
start = Boolean.valueOf(false);

super.onResume();
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return;

try

Thread.sleep(500L);

System.out.printin("' Tlepipévere..');

i++;

if (!sampler.GetDead2().booleanValue())

System.out.println(''sampler not DEAD!!!"");

if (!drawer.GetDead2().booleanValue())

System.out.println(''mDrawer not DEAD!!"");

drawer.SetRun(Boolean.valueOf(false));

if (i <= 4)

continue;

drawThread.SetDead2(Boolean.valueOf(true));

catch (InterruptedException locallnterrupted Exception)

locallnterruptedException.printStackTrace();



@Override

protected void onStart()

System.out.println(''On Start');

super.onStart();

@Override

protected void onStop()

System.out.println("'On Stop'');

super.onStop();

[E*

* Recives the buffert from the sampler
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* @param buffert

*/

public void setBuffer(short[] paramArrayOfShort)

drawThread = drawer.getThread();

drawThread.setBuffer(paramArrayOfShort);

[E*

* Called by OnCreate to get everything up and running

*/

public void run()

try

if (drawThread == null)

drawThread = drawer.getThread();

if (sampler == null)

sampler = new RecordSound(this);

Context localContext = getApplicationContext();
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Display localDisplay = getWindowManager().getDefaultDisplay();

Toast localToast = Toast.makeText(localContext, "[lapakai® kavere kdmworo 06pvpo..",

Toast. LENGTH_LONG);

localToast.setGravity(48, 0, localDisplay.getHeight() / 8);

localToast.show();

drawer.setOnClickListener(listener);

if (sampler != null){

try {

sampler.Init();

} catch (Exception e) {

// TODO Auto-generated catch block

e.printStackTrace();

sampler.StartRecording();

sampler.StartSampling();

} catch (NullPointerException e) {

Log.e(""Main_Run'', '""NullPointer: " + e.getMessage());
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RecordSound

package visualizesound;

[E*

* This is the sampler for the visualizer

* This collects the data the will be visualized

* @author Pontus Holmberg (EndLessMind)

* Email: the_mr_hb@hotmail.com

*kf

import android.media.AudioRecord;

import android.media.MediaPlayer;

import android.util.Log;

import visualizesound.*;

import java.io.PrintStream;

public class RecordSound

private static final int SAMPPERSEC = 44100;

private static short[] buffer;
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private AudioRecord ar;

private int audioEncoding = 2;

private int buffersizebytes;

private int buflen;

private int channelConfiguration = 16;

private int mSamplesRead;

private Boolean m_bDead = Boolean.valueOf(false);

private Boolean m_bDead2 = Boolean.valueOf(true);

private Boolean m_bRun;

private Boolean m_bSleep = Boolean.valueOf(false);

private MainActivity m_ma;

private Thread recordingThread;

public RecordSound(MainActivity paramMainActivity)

m_ma = paramMainA ctivity;

m_bRun = Boolean.valueOf(false);

public Boolean GetDead2()



return m_bDead2;

public Boolean GetSleep()

return m_bSleep;

[E®

* Prepares to collect audiodata.

* @throws Exception

*/

public void Init() throws Exception

try {

if (!m_bRun)

ar = new AudioRecord(1, 44100, channelConfiguration, audioEncoding,

AudioRecord.getMinBufferSize(44100, channel Configuration, audioEncoding));

if (ar.getState() !=1)

return;



System.out.println(''State initialized");

} catch (Exception e) {

Log.d(""TE", e.getMessage());

throw new Exception();

while (true)

buffersizebytes = AudioRecord.getMinBufferSize(44100, channelConfiguration, audioEncoding);

buffer = new short[buffersizebytes];

m_bRun = Boolean.valueOf(true);

System.out.println(''State unitialized!!!");

return;

[E*

* Restarts the thread

*/

public void Restart()
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while (true)

if (m_bDead2.booleanValue())

m_bDead2 = Boolean.valueOf(false);

if (m_bDead.booleanValue())

m_bDead = Boolean.valueOf(false);

ar.stop();

ar.release();

try {

Init();

} catch (Exception e) {

return;

StartRecording();

StartSampling();

return;

try
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Thread.sleep(1000L);

catch (InterruptedException locallnterruptedException)

locallnterruptedException.printStackTrace();

[E®

* Reads the data-bufferts

*/

public void Sample()

mSamplesRead = ar.read(buffer, 0, buffersizebytes);

public void SetRun(Boolean paramBoolean)
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m_bRun = paramBoolean;

if (m_bRun.booleanValue())

StartRecording();

while (true)

StopRecording();

return;

public void SetSleeping(Boolean paramBoolean)

m_bSleep = paramBoolean;

public void StartRecording()

if (ar == null) {

try {
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Init();

} catch (Exception e) {

e.printStackTrace();

StartRecording();

} else {

ar.startRecording();

[E*

* Collects audiodata and sends it back to the main activity

*/

public void StartSampling()

recordingThread = new Thread()

public void run()
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while (true)

if (!m_bRun.booleanValue())

m_bDead = Boolean.valueOf(true);

m_bDead2 = Boolean.valueOf(true);

return;

Sample();

m_ma.setBuffer(RecordSound.buffer);

b

recordingThread.start();

public void StopRecording()

ar.stop();
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public short[] getBuffer()

return buffer;
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DrawSound

package visualizesound;

[E*

* This is the drawer for the visualizer

* @author Pontus Holmberg (EndLessMind)

* Email: the_mr_hb@hotmail.com

*kf

import android.content.Context;

import android.graphics.Bitmap;

import android.graphics.Bitmap.Config;

import android.graphics.Canvas;

import android.graphics.Paint;

import android.os.Handler;

import android.os.Message;

import android.util. AttributeSet;

import android.util.Log;

import android.view.SurfaceHolder;

import android.view.SurfaceHolder.Callback;

import android.view.SurfaceView;
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import java.io.PrintStream;

import java.util. Arrays;

public class DrawSound extends SurfaceView

implements SurfaceHolder.Callback

private Context mContext;

private CDrawThread mDrawThread;

private SurfaceHolder mHolder;

private Boolean isCreated = false;

[E®

* This is where you instance the drawer

* You relly don't need to care about the parameters, they are set in the xml-layout

* @param Apply the baseContext of you current acitivty

* @param AttributeSet

*/

public DrawSound(Context paramContext, AttributeSet paramAttributeSet)
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super(paramContext, paramAttributeSet);

System.out.println("' CDrawer()'");

mHolder = getHolder();

mContext = paramContext;

mHolder.addCallback(this);

mDrawThread = new CDrawThread(mHolder, paramContext, new Handler()

public void handleMessage(Message paramMessage)

bs

mDrawThread.setName('" + System.currentTimeMillis());

setFocusable(true);

public Boolean GetDead2()

return mDrawThread.GetDead2();
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[E®

* restarts the thread

* @param Is the thread dead?

*/

public void Restart(Boolean paramBoolean)

if (isCreated) {

if (mDrawThread.GetDead2().booleanValue())

mDrawThread.SetDead2(Boolean.valueOf(false));

if ((!paramBoolean.booleanValue()) || (\mDrawThread.GetDead().booleanValue()))

mHolder = getHolder();

mHolder.addCallback(this);

System.out.println(''Restart drawthread");

mDrawThread = new CDrawThread(mHolder, mContext, new Handler()

public void handleMessage(Message paramMessage)

bs
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mDrawThread.setName(''" + System.currentTimeMillis());

mDrawThread.start();

return;

Boolean No1,No2 = true;

while (true)

while (No2 = true)

try

Thread.sleep(1000L);

System.out.println(''Restart'");

No2 = false;

mDrawThread.SetDead2(Boolean.valueOf(true));

catch (InterruptedException locallnterruptedException)

locallnterruptedException.printStackTrace();
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return;

if ({mDrawThread.GetDead().booleanValue())

continue;

mHolder = getHolder();

mHolder.addCallback(this);

System.out.println(''Restart drawthread'');

mDrawThread = new CDrawThread(mHolder, mContext, new Handler()

public void handleMessage(Message paramMessage)

bs

mDrawThread.setName(''" +System.currentTimeMillis());

mDrawThread.start();

return;
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public void SetRun(Boolean paramBoolean)

mDrawThread.setRun(paramBoolean);

public CDrawThread getThread()

return mDrawThread;

[E®

* Called when there's a change in the surface

*/

public void surfaceChanged(SurfaceHolder paramSurfaceHolder, int paramlIntl, int paramInt2, int

paramInt3)

mDrawThread.setSurfaceSize(paramInt2, paramInt3);

[E*

* Creates the surface
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*/

public void surfaceCreated(SurfaceHolder paramSurfaceHolder)

System.out.println("'surfaceCreated');

if (mDrawThread.getRun().booleanValue())

System.out.printin("'11111");

isCreated = true;

mDrawThread.start();

while (true)

System.out.printin(''22222'");

Restart(Boolean.valueOf(false));

return;

[E*

* Surface destroyd



*/

public void surfaceDestroyed(SurfaceHolder paramSurfaceHolder)

inti=1;

while (true)

{
if (i==0)
return;
try
{

mDrawThread.join();

i=0;

catch (InterruptedException locallnterruptedException)

[E*

* The Drawer Thread, subclass to cDrawer class
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* We want to keep most of this process in a background thread,

* so the UI don't hang

* @author Pontus Holmberg (EndLessMind)

* Email: the_mr_hb@hotmail.com

*/

class CDrawThread extends Thread

private Paint mBackPaint;

private Bitmap mBackgroundImage;

private short[] mBuffer;

private int mCanvasHeight = 1;

private int mCanvasWidth = 1;

private Paint mLinePaint;

private int mPaintCounter = 0;

private SurfaceHolder mSurfaceHolder;

private Boolean m_bDead = Boolean.valueOf(false);

private Boolean m_bDead2 = Boolean.valueOf(true);

private Boolean m_bRun = Boolean.valueOf(true);

private Boolean m_bSleep = Boolean.valueOf(false);

private int m_iScaler = 8;

private int counter = 0;
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[E®

* Instance the Thread

* All the parameters i handled by the cDrawer class

* @param paramContext

* @param paramHandler

* @param arg4

*/

public CDrawThread(SurfaceHolder paramContext, Context paramHandler, Handler arg4)

mSurfaceHolder = paramContext;

mLinePaint = new Paint();

mLinePaint.setAntiAlias(true);

mLinePaint.setARGB(255, 255, 0, 0);

mLinePaint = new Paint();

mLinePaint.setAntiAlias(true);

mLinePaint.setARGB(255, 0, 0, 255);

mBackPaint = new Paint();

mBackPaint.setAntiAlias(true);

mBackPaint.setARGB(255, 0, 0, 0);

mBuffer = new short[2048];

mBackgroundImage = Bitmap.createBitmap(1, 1, Bitmap.Config. ARGB_8888);
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[E*

* Allow you to change the size of the waveform displayed on the screen

* Or scale of you so will

* @return returns a new scale value

*/

public int ChangeSensitivity()

m_iScaler = (2 + m_iScaler);

if (m_iScaler > 20)

m_iScaler =1;

return m_iScaler;

public Boolean GetDead()

return m_bDead;



public Boolean GetDead2()

return m_bDead2;

public Boolean GetSleep()

return m_bSleep;

public void SetDead2(Boolean paramBoolean)

m_bDead2 = paramBoolean;

public void SetSleeping(Boolean paramBoolean)

m_bSleep = paramBoolean;

[E®
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* Calculate and draws the line

* @param Canvas to draw on, handled by cDrawer class

*/

public void doDraw(Canvas paramCanvas)

if (mCanvasHeight == 1)

mCanvasHeight = paramCanvas.getHeight();

paramCanvas.drawPaint(mBackPaint);

[E®

* Set some base values as a starting point

* This could be considerd as a part of the calculation process

*/

int height = paramCanvas.getHeight();

int BuffIndex = (mBuffer.length / 2 - paramCanvas.getWidth()) / 2;

int width = paramCanvas.getWidth();

int mBuffIndex = BuffIndex;

int scale = height / m_iScaler;

int StratX = 0;

if (StratX >= width)

paramCanvas.save();
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return;

int cul = 0;

[E*

* Here is where the real calculations is taken in to action

* In this while loop, we calculate the start and stop points

* for both X and Y

* The line is then drawer to the canvas with drawLine method

*/

while (StratX < width -1)

int StartBaseY = mBuffer[(mBuffIndex - 1)] / scale;

int StopBaseY = mBuffer[mBuffIndex] / scale;

if (StartBaseY > height / 2)

StartBaseY = 2 + height / 2;

int checkSize = height / 2;

if (StopBaseY <= checkSize)

return;

70



StopBaseY = 2 + height / 2;

int StartY = StartBaseY + height / 2;

int StopY = StopBaseY + height / 2;

paramCanvas.drawLine(StratX, StartY, StratX +1, StopY, mLinePaint);

cul++;

mBuffIndex++;

StratX++;

int checkSize_again = -1 * (height / 2);

if (StopBaseY >= checkSize_again)

continue;

StopBaseY = -2 + -1 * (height / 2);

public Boolean getRun()

return m_bRun;
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[E®

* Updated the Surface and redraws the new audio-data

*/

public void run()

while (true)

if (!m_bRun.booleanValue())

m_bDead = Boolean.valueOf(true);

m_bDead2 = Boolean.valueOf(true);

System.out.println(''Goodbye Drawthread');

return;

Canvas localCanvas = null;

try

localCanvas = mSurfaceHolder.lockCanvas(null);

synchronized (mSurfaceHolder)

if (localCanvas != null)
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doDraw(localCanvas);

finally

if (localCanvas != null)

mSurfaceHolder.unlockCanvasAndPost(localCanvas);

public void setBuffer(short[] paramArrayOfShort)

synchronized (mBuffer)

mBuffer = paramArrayOfShort;

return;
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public void setRun(Boolean paramBoolean)

m_bRun = paramBoolean;

public void setSurfaceSize(int paramlIntl, int paramInt2)

synchronized (mSurfaceHolder)

mCanvasWidth = paramInt1;

mCanvasHeight = paramInt2;

mBackgroundImage = Bitmap.createScaledBitmap(mBackgroundImage, paramlIntl, paramInt2,

true);

return;
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Sleeper

package visualizesound;

[E*

* This is the sleeper for the visualizer

* This allows the sampler to collect data before running.

* @author Pontus Holmberg (EndLessMind)

* Email: the_mr_hb@hotmail.com

*kf

import java.io.PrintStream;

public class Sleeper

implements Runnable

private Boolean done = Boolean.valueOf(false);

private MainActivity m_ma;

private RecordSound m_sampler;

public Sleeper(MainActivity paramMainA ctivity, RecordSound paramCSampler)

m_ma = paramMainActivity;
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m_sampler = paramCSampler;

public void run()

try {

m_sampler.Init();

} catch (Exception e) {

// TODO Auto-generated catch block

e.printStackTrace();

while (true)

try

Thread.sleep(1000L);

System.out.println(''Tick'");

continue;

catch (InterruptedException locallnterruptedException)

localInterruptedException.printStackTrace();
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