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Mtuxlakn epyaocia tng dottntplag Mamadnuntpiov XpuooULAag

NEPIAHWH

H TTapouoa TITuxiakn epyacia €Xel wg OTOXO0 va OIEPEUVIOEI T ONUAVTIKOTNTA TNG
NAEKTPOVIKAG HABNONG KAl TNG ETTAUENMUEVNG TTPAYHATIKOTNTAG OTNV eKTTaideuan. Ol
EQPAPMOYEG TTOU €XOUV dnuIoUPyNBEi oUVOUACOVTAG WUXAYWYIKO KAl EKTTAIDEUTIKO
XOPAKTAPA £EACKWVTAG TOV VOU TwV TTAIdIWV £XOUV augnBei onuavTikd, agou Ta
TadId a1md TTOAU  pIKPr] nAIKia €pxovTtal o€ €mma@r pe Kivntd, tablets kai
NAEKTPOVIKOUG UTTOAOYIOTEG.

Méow piag epapuoyng Tmou Ba BonBd Ta pikpd TTaidid A/Kal Toug avBpwITToug TTOU
0¢ yvwpifouv HaoBNUaATIKA 1] BEAOUV va «aKOVICOUV» TO JUOASG TOUG VO EKTEAECOUV
KATTOIEG EUKOAEG HOBNUATIKES TTPAEEIC Ba pavei N AEITOUPYIKOTATA TG NAEKTPOVIKAG
MABnong kal TNG e€mmaugnuévng TTpaydaTikOTNTag. H e@apuoyn autry ovopddeTal
«MpwTta padnuatikd» Kai cuvouddlel TIC BUO AUTEG TEXVOAOYIEG.

O1 xpRoTeg TNG €QapUOoYS Ba ITTOPOUV Va TTIAUOUV EUKOAEG JOABNUOTIKES TTPAEEIS
O€ MOPPr EPWTACEWV PE KATAPETPNON TWV CWOTWV Kal AdBwv atraviioewy Toug.
Ooov agopd Tnv emmauénuévn TTPAYUATIKOTNTA O XPNOTNG ME Tn Pondeia uiag
€IKOVAG — OTOXO Ba TTaPAKOAOUBE TNV EKTEAEON WiOG HABNUATIKAG TTPAENG.

H uAotroinon TG epapuoyng autng Ba yivel oe Asitoupyikd cuoTnua Android piag
Kal TTAéov Ta smartphones Teivouv va avTIKATOOTAOOUV TOUG UTTOAOYIOTEG, Q®OU
€XOUV YiveEl avatTOOTIAOTO KOMUATI TNG KABNUEPIVOTNTAG TTOAAWV XPNOTWV Kal
MAaAioTa a1t pikpr nAIKia. To KOPUATI TTOU a@opd TNV ETTAUENUEVN TTPAYUATIKOTNTA
Ba uAotroinBei 01O TEXVOAOYIKO TTEPIBAAAOV TNG Unity - oAokAnpwuévo TTepIBAAAoV
avaTTuéng maixvidlwyv — e TN Bonrbeia Tou TTOKETOU QVATITUENG AOYIOUIKOU
emaugnuévng TTpayuatikoTnTag Vuforia.
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ABSTRACT

This thesis aims to explore the importance of e-learning and augmented reality in
education. Applications that have been created by combining a recreational and
educational character with children's minds have grown considerably, as children
from a very young age use mobiles, tablets and computers.

Through an application that will help young children and / or people who do not
know mathematics or want to "sharpen" their minds to perform some easy maths,
the functionality of e-learning and augmented reality will appear. This application is
called "First Mathematics" and combines these two technologies.

Application users will be able to solve easy mathematical operations in the form of
guestions by counting their correct and wrong answers. In terms of augmented
reality, the user, with the help of a target image, will monitor the execution of a
mathematical act.

The implementation of this application will become with Android Studio, since
smartphones tend to replace computers, since they have become an integral part
of the daily life of many users and even from an early age. The augmented reality
piece will be implemented in the Unity technology environment - an integrated
gaming development environment - with the help of the Vuforia augmented reality
software development kit.

3 amd 143



Mtuxlakn epyaocia tng dottntplag Mamadnuntpiov XpuooULAag

EYXAPIZTIEZ

OAokAnpwvovtag Tnv TITUXIOKN €pyacia Ba nABetAa va euxapioTAOwW TOV
emBAETTOVTO KABNYNT pou K. Xprioto HAIoudn yia tnv TOAUTIUN Kol GUEON
BonBeid Tou.

Emiong, 6a nBeAa va euxapioTACW TNV OIKOYEVEIA POU yia TRV OTAPIEN Kal TN
BonBeid TG KaB’ 6An TNV BIAPKEID TWV OTTOUSWY HOU.
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EIZArQrH

H mepioxn épeuvag — AVTIKEIMEVO TNG TITUXIOKNG EPYOTiag

Meploxn €peuvag TNG TITUXIOKNAG €PyaAciag atToTeAEl N NAEKTPOVIK Pddnon kal n
ETTAUENUEVN TTPAYHATIKOTNTA KAl N agIOAOYNON TWV UPICTAPEVWYV TTPOCTIABEIWV VIO
TN XPAON TOUG OTO EKTTAIOEUTIKO TTEPIBAAAOV.

H nAekTpovikfy paBnon wg TpOTTog eKPABNONG XPNOIUOTTOEiTal €0W Kal TTOAAG
XPOovia, woTooo oTnv EAAGDa €xel TTapaTnpnBei onuavTikr augnon Twv dIaBECIpwyY
MaBnuaTwy Katd 10 2013 Kal Kupiwg 10 2014. O eKTTAIOEUOUEVOGS £XEI TOV TTAPN
¢Aeyx0 TOU puBuoU TNG TTPOAdOU TOU, EVW TAUTOXPOVA TTAPEXETAI UTTOOTHPIEN ATTO
TOV eKTTaIOEUTH. H uTTOOTAPIEN OTTOTEAEI AVOTTOOTTOOTO KOUMATI TNG NAEKTPOVIKNG
MaBnong, d16TI aANiwG Ba atroteAouoe auToekTTaideuan. H nAEKTPOVIK pABnon
MTTOpEl  va  avTikartaoTAocel Tnv  Tmapadooiakr)  d1dackoAia  oTnv  aiBouoa,
onuIoupywvTtag €va egioou @IAIKG TTepIBAANOV  ekTTaidEUONG, QQPOU  UTTAPXEI
duvaTtdTNTa CUXVNG ETTIKOIVWVIAG PETALU EKTTAIOEUONEVWIV KAl EKTTAIOEUTWV KAl N
aiobnon OTI 0 eKTTAIBEUOUEVOS ATTOTEAEI JEAOG EVOG GUVOAOU PE KOIVO OTOXO TNV
pNaonon. BéBaia, n €€ oAokAApou nAekTpovIKr pddnon cival SUOKOAO va ETTITUXEI
OTav Ol EKTTAIBEUOUEVOI gival PIKPAG NAIKIOG KaBwg n TTapadociakr ekTTaideuon
BonBa kai oTnv éviagn Tou KOIVWVIKOU oUVOAOU Kal akOn TTOAAEG QOPEG Oev gival
EQIKTA N EKPAOBNON XWPIG TNV QUOIKK TTAPOUCIA TOU EKTTAIOEUTH.

H emaugnuévn TTpayuatikotnta €ival pia TEXVOAOyia TTOU XPNOIUOTTOEITAl OTA
KIvNTd TnAépwva. Emrtpétrer v {wvTtavr) TTPpoBoAr evdg tepIBAAAOVTOG OTnv
TTPAYMATIKOTNTA TOU OTTOIOU eu@avidovtal Kal AAAES TTANPOPOPIEG OTTWG EIKOVOVIKA
TTPOCWTTA KAl XWEOI 1 aKOuUNn Kal TTANPOQYOPIES YIA TO EIKOVICOPEVO QVTIKEIMEVO.
Mpog 1o TTapOV 01 XPAOEIS TG ETTAUENUEVNG TTPAYUATIKOTNTAG £XOUV ETTIKEVTPWOEI
Kupiwg o€ e@appoyéc wuxaywyiag. Oocov agopd Ta pabnolokd O@EAN, ol
EQPAPMOYEG ETTAUENPEVNG TTPAYMATIKOTNTAG WTTOPOUV va aTTodelXxBouv eEQIPETIKA
epyoaAgia oTa xépla Twv eKTTAIdEUTIKWY. H TEXVoAoyia auth divel Tn duvaroTnta
OTOUG HaBNTES va OAANAETTIOPACOUV APECA PE EIKOVIKA QVTIKEIMEVA, OTA OTTOIQ OEV
éxouv TTpéoBacn OTOV TTPAYUATIKO KOOWO, €iTe Adyw ETTIKIVOUVOTNTAG, €iTe Adyw
XWPIKAG 1 XPOVIKNG ammoéoTacng, &ite €meidf TPOKEITAl  yId  QAVTOOTIKA
onuioupynuata. tnv EAAGSQ, o 6pog eTTauénuévn TTPAYHATIKOTNTA €ival aXEdOV
AyvwoTog agoUu Twpa KAVOUV TNV €UPAVIOI TOUG Ol TTPWTEG EPAPMOYEG TTOU
XPNOIMOTIOIoUV €TTAUENUEVN TTPAYUATIKOTNTA. QOTOCO, N TTPOCHOVH YIa TO JEAAOV
gival TepaoTia.

Ta TTOANATTAG 0@QEAN TTOU TTAPEXOUV OTNV EKTTAIEUON N NAEKTPOVIKF Hddnon Kai n
emauénuévn TTPAYUATIKOTNTA TIC KOBIOTOUV TTOAU €AKUOTIKEC. BéBaia, kaberi
KAIVOTOPO atroTeEAEl TTPOKANGCN YIa TOV EKAOTOTE EKTTAIOEUTIKO. MNapoAa autd, évag
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Mtuxlakn epyaocia tng dottntplag Mamadnuntpiov XpuooULAag

OWOTOG EKTTAIBEUTIKOG OXEDIAOHOG WTTOPEI VA PEIWTEI TIG TTIOAVES TTPOKANCEIG TTOU
Ba TTPOoKUWOUV Kal va augnoel Ta padnaoiakd opéAn.

O1 0TOXO0I TNG TITUXIOKNG EPYATiag

O1 o1OX0I1 TNG TTApoUoaAG TITUXIAKNG Epyaaiag gival o1 €§AG:

V' H peAétn Tng eTTaugnuévng TTPayUaTIKOTNTAG

v H peAETN TNG NAEKTPOVIKAG HAbnong

v Tlwg ptropoulv va cupBaAAouv oTnv KAAUTEPN EKUABNCN VOGS QVTIKEIUEVOU
OTO EKTTAIOEUTIKO TTEPIBAANOV

v' H Tmapolca katdoTtacn oOTnv eKTaideuon 6cov a@opd TIG OUO auTéG
TEXVOAOYiEG

v H peAétn  epyaAeiwv  yia T Onuioupyia €@appoywyv  eTTaugnuévng
TTPAYMATIKOTNTAG KAl NAEKTPOVIKNAG HABNoNg péow TNS TTAaT@Oppag android

v' H ulomroinon piag €@appoyns, wg TTapddelyda OTo  yeyovog OTI N
eTauénuévn TTPAYUATIKOTNTA Kal N NAEKTPoVIKA pdadnon BonBouv oTtnv
EUKOAOTEPN KaTaAVONON €VOG QVTIKEIMEVOU, OTNV OUYKEKPIYEVN TTEPITITWON
TWV JOBNUATIKWYV TTPACEWV

EmiTedyyaTta TnG TTUXIOKNAG EPYOTiag

21NV Tapouca TITUXIOKN epyoaoia €xel emTEUXOEi N PEAETN TNG NAEKTPOVIKAG
MABNoNG Kal TNG eTTauéNUEVNS TTPAYUOTIKOTNTOG.

Mo ouykekpipgéva, avaAueTal n Evvola Tng NAEKTPOVIKNG PABNONG Kal TTwG QUTH
XPNOIUOTTIOIEITAI OTOV TOUEQ TNG EKTTAIOEUONG. AKOUN, MEAETWVTAI T TTPOTUTTA TNG
NAEKTPOVIKAG HABNoNg, Ta oTroia gival avaykaia, kKabwg Bonbouv Toug eKTTAIOEUTES
KAl TOUG EKTTAIOEUONEVOUG OTNV KAAUTEPN avalhTnon UAIKOU OTTOTE QUTOI TO
emOBupouv. ETTiong, yiveTal ava@opd oTa TTAEOVEKTIUATA KAl T JEIOVEKTANOTA TNG
NAEKTPOVIKAG PABNONG, €101 WOTE O AvVAYVWOTNG TNG TITUXIOKAS va yvwpilel eav
TOU TAIPIACEl N NAEKTPOVIKA HABNoN wg PEBOBOG eKUABNONG EVOG QVTIKEIMEVOU.

Mia GAAn €vvola TTou €I0AyeTal €ival auth TNG €Tauénuévng TTpayuankornrag. H
emauénuévn  TTPAYMATIKOTNTA  €ival  évag OXETIKA AyvwoTog akéun 6pog.
MeprypdgovTal o1 TPOTTOI XPAONG TWV €QAPUOYWY ETTAUENUEVNG TTPAYHATIKOTNTAG
Kal n xpnoiuétmtd tng oTtov Toupéa Tng ekmaideuong. ETmiong, peAeTwvTal TO
EPYAAgia TTOU XPNOIYOTTOIOUVTAI YIA TNV UAOTTOINCN MIAG EQAPUOYAG ETTAUENUEVNG
TTpaydaTikOTNTAG. To TeEAeuTaio Bripa gival n uAoTTOINON Piag eQapuoyng - n oTToia
EXEl WG OTOXO TNV €KUAONON padnuatikwv TTPAagewv yia TaIdid TTPOCXOAIKNG
NAIKIQG — pe TN XPNon TNG €Tmauénuévng TTPAYUATIKOTNTAG, WG TTApAdEIyUa TNG
ONMAvVTIKAG OUMPBOAAG TNG O€ eKTTAIOEUTIKG BEpaTa.
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Mtuxlakn epyaocia tng dottntplag Mamadnuntpiov XpuooULAag

A1dpOpwon TNG TTTUXIOKAG Epyaoiag

2€ KABe KEQPAAQIO TNG TITUXIOKAG £pyaciag el0dyovTal ol BACIKEG EVVOIEG Ol OTTOIEG
TTEPIYPAPOUV Kal £ENYOUV KaBEVA ATTd TA KOPPATIO TTOU aTTapTideTal.

Apxikd, OTO TIPWTO KePAAaIO e€lc@yeTal n  €vvolad  TNG  emmauénuévng
TTPAYUATIKOTNTAG KAl TTapadEiydaTa Xpriong autng WOoTE va Yivel TTEPIOTOTEPO
KATAVONTI YIOG KAl £XEI KAVEI TNV EPPAVIOT TNG Ta TEAEUTAI XPOVIAQ.

210 OeUTEPO KEPAAQIO avaAueTal n €vvola TNG NAEKTPOVIKAG PABNONG, Ol HOPPES
TTOU UTTOPEI va €xEl Kal yia TTolo AOyo Ta TeAeuTtaia xpovia €xel 61adobei TOGO TTOAU
WG PMEBODBOG eKABNONG Kal dIdaoKaAiag.

‘ETTeITa, OTO TPITO KEQPAAQIO TTEPIYPAPETAI TO A&ITOUPYIKO ouoTtnua Android kai Ta
Baoikad cuoTaTik& piag epappoyns Android woTte va karavonBei kal o TpOTTog
UAOTTOINONG €VOG KOPPATIOU TNG EQAPUOYNG.

270 TETAPTO KEPAAQIO TTAPOUCIACOVTAl UPIOTANEVEG EQAPUOYEG TTOPOPOIEG PE TNV
TTOPOUCA KOl ONUEIVOVTAI OPOIOTNTES KAl DIOPOPES PATAEU TOUG.

2TO TIEPTITO KEPAAAIO avOAUETAlI N OXediaorn, UAOTIOINCN Kal TTapouadiaon Tng
EQApUOYNG. ApXIKA ava@EpovTal ol KAAOEIG TNG EQAPUOYNG, ETTEITA N OXEdIAON TNG
Kal TEAOG TO AEITOUPYIKOTATA TNG.

To TeAeUTaio KEQAAQIO AVAPEPETAI OTIC MEANOVTIKEG ETTEKTACEIS TNG EQAPPOYNG KAl
OTA CUPTTEPACHATA TA OTTOIA TTPOKUTITOUV OTTO TNV £pYACTia.

12 amd 143



MtuxwokA epyaciatng dowtitplag Mamadnuntpiov XpuooLAag

1. ETraug§nuévn TpayHaTIKOTNTA

1.1 Opiopoég

«Me Tov 6po augmented reality evvooupe Tnv dueon n €uueon {wvTtavr) TTPOBOAN
EVOG QUOIKOU TTEPIBAAAOVTOG, OTTOU KATTOIO OTOIXEia TOu €TauUEnOnkav n
evioxuonkav pe TNV Bonbeia  €IKOVIKWYV QVTIKEIMEVWY, TTPOCWTIWV [ XWPWV
QTIayMEVWY PE TNV BonBeia nAekTpovikoU uTtroAoyioTh. AuThi n véa TexvoAoyia
BoAwvel Ta O6pla peTagUu TOU TI €ival TTPAYUATIKO Kal TI €ival @TIAyUEVO ATTO
uTTOAOYIOTH, dnuIoupyNPEVO aTTO TNV €vioxuon Tng 6pacng, aKorg, aiobnong kai
6o@pnong.» (Augmented Reality, 2017)

O ¢peuvntig ™G Boeing, Thomas Caudell, dnuioupynoe tov 6po emmauinuévn
TTpaydaTikéTNTa 10 1990, yia va TTepiypdyel TNV Asitoupyia Twv TTPOROAWY TTOU
XPNOIJoTToIoUCoaV 01 NAEKTPOAGYOI KATA TNV oUVOEoN TTEPITTAOKWYV KaAwdiwv. Mia
atro TIG TTPWTEG EUTTOPIKES EQapPHOYEC AR ATav n Kitpivn ypapun “first down” 1Tou
ApXIO€ va ep@aviceTal TNAEOTTTIKA OTA TTOOOCQPAPIKA TTaXVvidia 1o 1998.

Eikova 1 - Mia aT1ré Tig mpwTeg eappoyég AR (James Fahey, International Business and Technology
Innovation)

Ta Tpia xapakTnPIoTIKG TTou KaBopidouv TNV eTTAuUgnuéVn TTPAYUATIKOTATA €ival TO
€€nc (Azuma, 1997):

e 2uvOuddel TO TTPAYMATIKO KAl TO EIKOVIKO
e Eival d10dpaoTIKA o€ TTpayuaTiKO XpOVo
e H TAnpo@opia xwpoBeTeital 0TI TPEIG BIAOTACEIG

13 amd 143


http://www.jamesfahey.com/2013/01/16/augmented-reality-towards-a-better-definition/
http://www.jamesfahey.com/2013/01/16/augmented-reality-towards-a-better-definition/

Mtuxlakn epyaocia tng dottntplag Mamadnuntpiov XpuooULAag

2TOX0G TNG ETTAUENUEVNG TTPAYUATIKOTNTAG €ival va dnuioupynBei éva ouoTtnua,
OTO OTT0i0 0 XPNOoTNG O¢ Ba pTTOPEl Va Bpel TN dlagopd PETAEU TOU TTPAYHATIKOU
KOOMOU KaI TNG EIKOVIKAG ETTAUENONG TOU.

O1 OUOKEUEG ETTAUENMEVNG TTPAYHATIKOTNTAG EAEYXOVTAI EITE JE TNV 0BOVN AQPNG EITE
ME QwvNTIKEG eVTOAEC. H a@r) Acitoupyei Otav n ocuokeur) «avTIAAPBAvETaI» TIG
aAAayég TTieong TTou cupPaivouv OTav évag XProTng AKOUUTTA KATTOIO ONUEIO TNG
0086vng. ‘Eva pikpd PIKPOQWVO OTn CUCKEUN €XEl TN duvaTOTNTA VA TTAPEI TH GWVN
KAl OTN OUVEXEIQ EVAG UIKPOETTEEEPYAOTAG Ba epunveUCEl TIG EVTOAES. O uVNTIKES
EVTOAEG, OTTWG auTéG TNG oUoKeUNG Tou Google Glass, TTpoypapuatiovtal €K Twv
TTPOTEPWVY aTTd HIa AioTa evioAwv TToU Xpnolyotrolouvtal. 210 Google Glass,
oxedbv ohol Eekivouv atrd 1o "OK, Glass", To otroio TTpocIdoTrolei 0TI cuvToua Ba
OKOAOUBNOEI Pia EVTOAN.

How Google GLASS works

Eikova 2 - Google Glass (Leslie Horn, Here’s how Google Glass Actually Works)

O1 TTPOKAACEIG TTOU TTPOKUTITOUV OTTO TN XPON EQAPPOYWY ETTAUENUEVNG
TTPAYMATIKOTNTAG JTTOPOUV Va eviaxBouv o€ Tpeig opddeg. H TpwTn opdda agopd
TIG TTPOKANOCEIG TTOU OXETICOVTAI PE TNV TEXVOAOYIQ KAI T TEXVIKA XAPAKTNPIOTIKA
TNG ETTaAUENUEVNG TTPAYMATIKOTNTAG. H deUTEPN Opdda agopd Ta TTaIdaywYIKA
{NTAMOTA TTOU TTPOKUTITOUV OTTO TN XPron TwV EQAPPOYWYV TNG ETTAUENKEVNG
TTPAYMATIKOTNTAG KAl N TPITN a@opd TNV TTIBavr) SUCKOAIa Twv padntwy va
OIaXEIPIOTOUV TIG EQAPHOYEG AUTEG.

1.2 Eqapuoyég

1.2.1 EQappoyn BaocIioUéVn O€ QUOIKO BEIKTN

O1 epappoyég auTég gival o1 auxvoTepa eppavifoueveg oto diadiktuo. H diadikaaia
gival ammAf. Apxikd, o xprRoTng TPETTEl va PBePaiwBei 0TI 0 UTTOAOYIOTAG Eivail
ouvOEDEPEVOG OTO DIOBIKTUO, O€ £vav EKTUTTWTI KAl Pid KAYEPQA, ETTIOKETITETAI TV
I0TO0€AIda TTOU UTTOOTNPICEI avaAoyn epappoyr AR. AQou akoAouBnoel TIG 0dnyieg
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TTOU ouVNBWG TTapéxovtal atrd TNV I0TOOENIDA, EKTUTTWVEI TO CUPPBOAO (QUOIKOG
0¢€ikTnNG), TO OTToi0 €ival TTPOCAPUOCUEVO KATAAANAQ OTO TTEPIEXOMEVO TTPOG
TTapouciaocn OTo KOIvO Kal ouviBwg cival éva paupo KouTi JE éva OXAMO OTO
EOWTEPIKO TOU.

Eikova 3 - NMapdadeiypa @uoikou deiktn (Alex Espenson, Augmented Reality is Here, Thanks Disney)

A@ouU E&ekivhioel TNV eQapuoynl o XpnoTtng, Tou ¢ntdel tnv dadeia va avoitel tnv
Kapepa. ‘Etema, Kpatd 10 OEIKTN WOTE TO EKTUTTWHEVO CUUPBOAO va BpioKeTal OTO
UYWog TNG KAPEPAG Kal EP@aviCeTal KATTOIO I0TOCEAIDA 1] AVTIKEIMEVO KIVOUUEVO 1] KN
oTnv 086vn Tou UTTOAOYIOTH TOU.

1.2.2 Epappoyn Xwpig Tn Xpnon Quoikou JEiKTn

O1 epapuoyEC auTég gival TTIo eUXPNOTEG KOBWGS Oev XpeIddeTal EKTUTTWON KATTOIOU
QUOIKOU OctikTn aAAd XPNOIMOTTOIEITAI KATTOIO QUOIKO QVTIKEINEVO 1} TTPOCWTIO.
2uVvNBwG, Ol EPAPUOYEG AUTEG XPNOIKOTTOIoUVTAl Yia dla@nuicElg Kal TTpoAaAAovTal
ME TN XPron TNG KAPEPOG CUOKEUWV TPITNG YEVIAS OTTWG smart phones kai tablets.

1.2.3 Eqpappoyég Baociopéveg oTNV TOTTOBECIA TOU XPAROTN

O1 €@apuoyéC QUTEG TTOPEXOUV  WNQIOKEG TTANPO®OpPIEC Kal dedouéva  yia
QVTIKEIJEVO TOU TTPAYUATIKOU KOOWOU, OTaV autd avayvwpifovial atmd KIVNTEG
OUOKEUEG. TNa Tov TTpoodiopioud TNG BEoNG Kal TNV OTITIKOTTIOINON TOU QVTIKEIMEVOU
N KIVNTr) CUOKEUN TTPETTEI VO DIABETEL:

v Evowpatwpévn Kauepa

v Tugida

v' GPS (Global Positioning System)

V' MeTpnTn €MITAXUVONG YIA TN CWATH EUPAVION TWV EIKOVWY
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Eikova 4 - NMoapadeiypa epappoyng Baciopévng oto xapTn (Tim Stringer, Seeing the World Through
Google Goggles)

1.3 Mapadeiypata xpRong

SchoolAR

Eival n mpwtn dwpedv ekTTaIdeUTIKA epapuoyry AR oTa eAANVIKG oXOAgia TToU €XEl
OnuIoupynBei aTTd TOV EKTTAIBEUTIKO TTANPOYOPIKAS ZwThpn Mewpyiou, kal BEAEl va
TTapoucidoel Ta BiBAia oToug pabntég péoa ammd pia GAAn didoTtaon. Eivar pia
EQPapPMUOY ME XPRON QUOIKOU O€ikTn KaBwG UTTApXOuV OpIoPEVEG OEAIdEC OTO
BiBAio, oTIG OTTOIEC AV £0TIACEI N KAPEPA EPPAVICOVTAI PNPIOKA QVTIKEIPEVA.

Eikéva 5 - Mapadeiypa epappoyng SchoolAR (@iAimrrog T{6pT1loyAou, SchoolAR: Swpedv epapuoyn
EMAUENEVNG TTPAYHATIKOTNTAG VIO TO pdénua tng MAnpo@opikig A’ M'uuvagoiou
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Ray-Ban Virtual Mirror

O xpAoTng éxel Tn duvatdétnTa va dokiudoel yuaAid nAiou Xwpig Tn peETABaon Tou
O€ KATTOIO KATACTNUA, ATTAQ XPNOIUOTIOIWVTAG TV KAPEPA TOU. Ta yn@lokda yuaAid
aKoAouBouUv Tnv Kivnon Tou TTPOCWTIOU TOU Kal OV ATTAITEITAI QUOIKOG BEIKTNG YIa
TNV AvayvwpIion TnG Kivnong.

Try the Ray-Ban Virtual Mirror

Eikova 6 - Mapadeiypa epappoyng Ray-Ban Virtual Mirror (Cory O’ Brien, Ray-Ban Uses Augmented
Reality For Their Virtual Mirror)

Google Translate

Mia a1rd TIG TTI0 XPNOIUES KAl ONUOPIANG EQAPUOYEGS. H epapuoyr ETTITPETTEI OTOUG
XPRoTeg va BAETTouv péoa atmd Tnv kduepa Tou smartphone A Tou tablet Toug Tn
META@PaON TWV AEEEWV CwVTavA XwPIS va xpelddeTal va TTANKTPOAOYAOOUV TIiTToTA.

BbiXOA B roPOA

Eikova 7 - NMoapadeiypa epappoyng Google Translate (Sam Shead, Google is using computer systems
based on the human brain to translate an increasing number of languages)
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General Electric Smart Grid

2TV €QOPUOYA auTh eu@avifeTal évag «£EUTTVOG» €AIKag ae €va AIBadl. Av o
XPAOTNG BIABETEI MIKPOPWVO Kal QUONEEI O AuTO, TOTE N eQappoyn KataAaBaivel
TOV X0 Kal 0 €AIKAg Kiveital divovtag Tnv aioBnon avéuou.

Eikova 8 - NMapadeiypa epappoyng General Electric Smart Grid (Cory O’ Brien, GE Plugs Into The
Smart Grid With Augmented Reality)

TéNOG, ag egetdooupe TNV OUPPBOAN TnG eTTauénuévng TTPAYMOTIKOTATAG OTOV
TTONITIONS Kal TNV TEXVN. 2TO JOUCEIO QUOIKNAG IoTopiag Tou Aovdivou TTapéxovral
dwpeav tablets woTe o1 XpNoTeg va aAANAETTIOPOUV e TPIodIGoTOTA EKBEUATA KAl
VA CUPMETEXOUV O€ KOUIC epwToewv. To OAAVOIKO IVOTITOUTO QPXITEKTOVIKNG EXEI
avaTrITUEEl €EQAPUOYN ME TNV OTToia 01 XPrOTEG OTPEPOVTAC T OUOKEUN TOUG O€
KaBopiouéva onueia TnG TTOANG PoTtepvTau va PTTopoulv va douv QuTOoyPaPiES
TTOAQIWV KTIOPATWY KAl va aAANAETTIOPOUV pe TPIodIAoTATA POVTEAQ KTIpiwv. Me
autov ToVv TPOTTO, Ol XPNOTeC Kal 1dIaiTEpa Ta TTAIdIA AAANAETIOpOUV pE TA
AVTIKEIJEVA oUVOUAZOVTAG TNV YVWOTN JE TNV YuXaywyia.
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Eikéva 9 - Zevdynon oTo pouceio Guggenheim, lomavia pe Tn Bonbeia AR epappoyng (Bin
N1piykdyia, Erauénuévn Mpayparikétnta ora Mougeia)

1.4 Alagpopég Kal opoldtTnTeg VR — AR

H eIKovikr TTpayuatikdTnTa agopd oTn dnuioupyia evog €IKOVIKOU KOOPOU HE TOV
oTT0i0 AAANAETIOPOUV oI XPNOoTeG. AUTOG O KOOUOG TTPETTEl va dnpioupynBei e
TETOIO TPOTIO WOTE Ol XPNOTEG va unv €ival o Béon va dlakpivouv TI gival
TTPAYMATIKG Kal TI OXI KAAUTITOVTAG Ta €pEBioPATA TOU TTPAYUATIKOU KOOPOU aTTd
EIKOVIKA.

21NV eTAUENPEVN TTPAYUOTIKOTATA AVOUIYVEIETAI N EIKOVIKA TTPAYMATIKOTNTA YE TOV
TTpaydaTikdé kéopo. O1 XpAOTEG UTTOPOUV va OAAANAETTIOPACOUV WE  EIKOVIKA
QAVTIKEIJEVA OTOV TTPAYMATIKO KOG HO.

H eikovikr} Kal n eTauénuévn TTPAYPOTIKOTNTA €ival TTAPOUOIEG. ZTNV ETTAUENUEVN
TTPAYMATIKOTNTA, O XPOTEG CUVEXICOUV VA £XOUV ETTAPN ME TOV TTPAYUATIKO KOOHO
EVW OAAANAETTIOPOUV HE EIKOVIKA QVTIKEIUEVA YUPW TOUG, E€VW OTNV EIKOVIKA
TTPAYMATIKOTNTA Ol XPAOTEG ATTOPOVWVOVTAI aTrd TOV TIPAYUOTIKO KOOMWO Kal
BuBiCovrar o€ évav KOOPO aTmOAUTA KOTAOKEUOOMPEVO. AKOUN, N EIKOVIKA
TTPAYMATIKOTNTA PETASIOETAI OTO XPAOTN MECW KATTOIOC CUOKEUNG TOTTOBETAMEVNG
ouvnRBwWG oTo KEPAAI | OTO XEPI, TTOU OKOTTO €XEI VO OUVOEDEI TOUG XPNOTES HE TNV
EIKOVIKI TTPAYMATIKOTATA KAl TOUG ETTITPETTEI VA EAEYXOUV TIG EVEPYEIEG TOUG OE €Va
TTEPIBAANOV — TTPOCOMOIWOCN TOU TIPAYMATIKOU KOOWou. ATO Tnv AGAAn, n
emauénuévn TTPAYMOTIKOTNTA, XPENOIYOTIOIEITAI O€ UTTOAOYIOTEG, smartphones,
tablets woTte va oAANGEEl O TPOTIOG PE TOV OTIOI0 O TIPAYMATIKOG KOOHOG
AAANAETTIOPA HE TIG YNPIOKEG EIKOVEG KAl TA YPAPIKA.
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O Milg

Mtuxlakn epyaocia tng dottntplag Mamadnuntpiov XpuooULAag

ram €Tmonuaivel 61l o1 SIETTAPES UTTOAOYIOTWY UTTOPOUV Va TOTTOBETNBOUV

o710 dIdypaupa, avaloya Pe TO TTOCO PEYAAO PEPOG TOU TTPAYMATIKOU KOOUOU

Onuioupyeital atd Tov UTTOAOYIOTH.
4 4
_’. <.—.
Real Augmented Augmented Virtual
Environment Reality (AR) Virtuality (AV) Environment

Milgram'’s Reality-Virtuality Continuum (1994)

Eik

ova 10 - Milgram's Reality-Virtuality continuum (Karen E. Hamilton, Augmented Reality in
Education)

2AMEPQ, N eTTAUENPEVN TTPAYUATIKOTNTA PBPIOKETAI UWPNASGTEPA ATTO TNV EIKOVIKN,

KaBwg

EXElI YVWPIOEI HEYAAN EUTTOPIKN ETTITUXIA.

1.5 ETraugnuévn TTpayMaTIKOTNTA OTNV EKTTAIdEUON

H etTraugnuévn TTpayPaTikOTNTA PTTOPEI Vva e@apuooTei ag TTOANOUG TouEiG TNG (WS
TWV avBpWTTWV OTTWG IATPIKA, EKTTAIdEUTN, apxaloloyia, EUTTOPIO, TOUPIOUOG. 2TV
TTapouoa @dcon, Ba emKevTipwOoUPEe oTnVv ekTTaideuon agou autd TO KOPUATI

agopd

N OUYKEKPIMEVN Epyaaia.

Ta o@éAn TNG €TTAUENUEVNG TTPAYMATIKOTNTAG OTAV EKTTAIOEUON €ival TTAPA TTOAAQ.
AG £EETACOUNE OUWG PEPIKA OTTO QUTA TTAPOKATW:

*
°e

X/
°

2 pia O1GAEEN, 0 AékTopag KePDICEl AUECWG TNV TTPOCOXHA TOU KOIVOU, apoU
TTapoucidlel 3D povTEAQ KAl YiVETAlI TTI0O  KATAVONTO TO  QVTIKEIPEVO
TTOpPOUCIiaoNG TOU XWPEIG va @TAVEI TOUG AKPOATEG TOU OTA OpIa TNG
Bapeudpag.

To padnua yiveral d1adpacTikG. O1 dI6ACKOPEVOI £X0UV TN dUVATOTNTA NECW
TWV BIKWV TOUG CUOKEUWY VO GAANAETTIOPOUV UE TO AVTIKEINEVO EKUABNONG.
MepIKEG @OpéG O €EOTTAIOUOG TTOU  XPEIAeTal yia TNV AvoTrapdoToon
QUOIKWV MOVTEAWV EeTTepV@ TOV  TTPOUTTOAOYIONO €VOC  EKTTAIOEUTIKOU
I0pUMATOG. To TTPORANUa AUvel N eTTauENUEVN TTPAYHATIKOTNTA QEPVOVTAS TA
MovTéAa autd oTnv aiBouca pe pndapivo KOOTOG.

EmTpétTel oToug BIOACKOUEVOUG VA BIEPEUVIIOOUV QUOIKA QAIVOUEVA KOl VO
TTPOXWPAOOUV O0€ akpaia TrelpduaTta — Ta oTroia 6a ATav aduvato va
die¢axbouv pe dANo TpOTTO KOBWG UTTAPXEI N TTIBAVATNTA VA gival £TTIKIVOUVA
— gvioxUovTag €101 TIG OEIOTNTEC TOUG Kal TNV B€ANCN yia ydaénon,.
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Mtuxlakn epyaocia tng dottntplag Mamadnuntpiov XpuooULAag

s Atro@oprTiCel TOuG OIBACKOVTEG aTTO TNV KaBnuepivip  XpovoRopa
TTPOETOINOCIA TNG DIBOKTIKAG UANG.

QoT1600, o1 d1dAoKOVTEG Ba TTPETTEl va £€OKOAOUBOUV va evepyouv WG BACIKOi
OUVTEAEOTEG 0T XPAON Kal  atrodoxr OTToIaCoOATIOTE  VEAG  EKTTAIOEUTIKAG
TEXVOAOYIOG KOl 0€ auTO TO OnuEio dnUIOUPYEITAI TEPAOTIO XAOUA avAPesa OThV
QAVATITUEN EQAPPOYWYV ETTAUENUEVNG TTPAYUATIKOTNTAG KOl TNV €QAPUOYR TOUG OTO
OXOAIKO TTEPIBGAAOV.

2UhQwva ue épeuva TTou éxel diecaxBei (TCoptCoyhou & Zo@dg, 2017), 1O
EKTTAIOEUTIKO TTEdi0 OTO OTIOI0  EQAPMOLETAl  TTEPIOCOTEPO N €TTAUENUEVN
TTPAYMATIKOTNTA €ival TO £EAG:

Exmmdsvnind nedio

DPuoweég Emotipeg

Kowwvikec Emotmpec ko Téyveg

Mnyovikn ko Kotaokeveg

| Yyeia

Ymnpeoies & Aldo

Mivakag 1 — MF'vwoTiké medio epappoyng AR

Ooov agopd Tn Xwpa HOG, N EUPAvION TNG E£TTAUENMEVNG TTPAYUATIKOTNTAG
IO1I0ITELPA OTOV TOPEA TNG EKTTAIOEUONG €ival oXeOOV AVUTTAPKTN AV KAl TTAPEXEI
APKETA TTAEOVEKTAMATA. TOWG, ATTOTEAEI JEYAAN KAIVOTOMIA VIO TN XWPEO PAG KAl N
xpron tng TpokaAei @oBo. H mpwtn e@apuoyl AR oTn xwpa pag eival n
SchoolAR, n otroia TTapéxeral dwpedv Kal a@opd ATTOKAEIOTIKA TO PABNUa TNG
TTANPOPOPIKAG OTO YUUVACIO.

1.6 TexvoAoyiko mrepifdAAov uhotroinong AR

To Baoiké ouoTnua diag €Qappoyng eTauénuévng TTPAYUATIKOTNTAG ATTOTEAEITAI
ouvibwg atd pia ewToypa@ik pnxavr, évav uttoAoyioTh Kal pia o8ovn. H
Kauepa ouAAapBdvel Tnv €ikKOva TOU TIPAYMATIKOU KOOWOU KOl OTn OUVEXEIQ
ETTAUEAVEI TO EIKOVIKO QVTIKEIMEVO TNG EIKOVOG AUTHG.
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Mtuxlakn epyaocia tng dottntplag Mamadnuntpiov XpuooULAag

Virtual
Component

Tracking —\

Camera =~ Acquisition Rendering

Augmenled
Image

Display

\_/

Eikova 11 - Baoiké cUotnua AR cUp@wva pe Tov Siltanen (Simon Morris / Tom Wilson CogniVue,
Evolving Algorithmic Reguirements for Recognition and Classification in Augmented Reality)

H PBaoiki diagopd TOU OUCTAPATOG OQUTOU O€ OXEéon ME GAAa  epyaleia
emegepyaoiag €IkOvVwyY gival OTI OTnV €TTAUENUEVN TTPAYMATIKOTNTA TA EIKOVIKA
QVTIKEIMEVA PETAKIVOUVTAI Kal TTepIOTpEPovTal o€ 3D ouvteTayuéveg avri yia 2D
OTTWG OUMPaIVEI OE OTATIKEG EIKOVEG.

1.6.1 Mpoypdppara dnuioupyiag 3D povréAwyv

Blender

To Blender eival éva dwpedv Kal avoixtou AoyiouIKoU (open source) TTpoypapua
oxediaong 3D ypo@IKWwy, OTITIKWV €@, KIVOUPEVWY TAIVIWY, Ol0dPpACTIKWY
eQapPoywyv, TTaixvidiwv. AlaTiBeTal yia OAa Ta KUPIA AEITOUPYIKA CUCTAPATA OTTWG
Microsoft Windows, Linux kai MacOS X. YtootnpiCel Tn yAwooa Python yia
TTpoypauuaTioud AoyikAg kai emTTAéov scripting. YTrooTnpidetan 6T To Blender
gival éva dUOKOAO epyaAeio oTnv eKuGBNON atd XxprRoTeEG TToU €Xouv ouvnBicel va
OouAelouv o€ GAAa. MapoAauTtd, diabétel cuvTdpeuon oTo TTANKTPOASYIO I OAEG
oXeOOV TIG AEITOUPYIEG TOU.
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MtuxwokA epyaciatng dowtitplag Mamadnuntpiov XpuooLAag

Eikéva 12 - NMpoypappaTtioTikd mTepifdAlov Blender (blender.orqg)

SketchUp

To SketchUp civar éva Ttrpoypauua  onuioupyiag 3D  HOVIEAwWV TO  OTTOIO
aTTeEUBUVETAI KUPIWG O€ QPXITEKTOVEG, KATAOKEUAOTEG, OXEOIOOTEG, OIAKOOUNTEG
aAANG Kal o€ OnUIoOUPYoUG TAIVIWV KAl OKNvoypa®ous. KataoKeuAoTnKe Kal
ekd6Onke 10 2000 pe TN AoyIKA va €MITPETTEI OTOUG OXEDIAOTEG va oxedidlouv ue
omroio TpoéTo B€Aouv divovtdg Toug Tnv aioBnon o1 oxedidlouv PE XapTi Kal
MOAUI.

|

O @O @ setect objectto match paint from

Eikéva 13 - MpoypaupaTtioTikd mwepiBdAlov SketchUp (sketchup.com)

Autodesk Maya
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Mtuxlakn epyaocia tng dottntplag Mamadnuntpiov XpuooULAag

H Autodesk Maya ecival pia epappoyry 3D ypa@ikwyv TTou uttooTtnpilel Microsoft
Windows, Linux kai MacOs. lNMapéxetal €1 TTANPWWUA Kal XPNOILMOTTOELITAI YIa TN
onuioupyia e@appoywv 3D, KIVOUPEVWYV TAIVIWY, TNAEOTITIKWY OEIPWYV, OTITIKWV
EQE, TTAIXVIOIWV.
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Eikéva 14 - NMpoypappaTtioTiké mTepIfdAAlov Autodesk Maya (autodesk.eu)

1.6.2 BIBAIOOAKEG YAWOOOG TTPOYPAMMATIONOU Yid TNV UAoTroinon
gpapuoywv AR

ARToolKit

H ARToolKit gival yia voixtoU AoyiouikoU BIBAIOBriKN TTOU XPNOIYOTTOIEITAI VIO TV
UAOTTOINON €QAPUOYWV ETTAUENUEVNG TTPAYUATIKOTNTAG. H Tpéxouoa €kdoon Tng
ARToolKit utrooTtnpiCel Microsoft Windows, Linux, MacOs, iOS, Android kai Smart
Glasses. Eival etriong diabéoiun kai yia eicaywyr otnv mTAat@éppa Unity. MNa va
EXel  IKavoTroINTIKG atroTeAéouata Ooov  a@opd Tn  Onuioupyia  €QAPUOYWV
ETTAUEANEVNG TTPAYMATIKOTNTAG €XEl dUVATOTNTEG TTapakoAouBnong Bivieo Trou
uttoAoyifouv TNV TTPAYMATIKA BE0N KAl TOV TTPOCAVATOAIOHO TNG KAUEPAS OE OXEON
ME TOV TTPAYUATIKO KOOUO.

NyARToolkit

H BiBAoBrkn NyARToolkit Bacifetar otnv ARToolKit kai uttooTnpifel Android kai
iI0S. Eivar pia 1Mo amAotroinuévn €ékdoon TtnNG ARTooIKit kal €xel ypagei
OAOKANPWTIKA 0 YAWOOQ TTPOYyPAMMATIONOU Java, yeyovog TTou Tnv KabioTd TTio
apyn. Mapéxer o BeATIOTOTTOINUEVN AVAYVWPIOT QUOIKOU OEIKTN O€ OXEON KE TNV
ARToolKit. H NyARToolkit gival eUKOAN 0TNV EVOWPATWON O€ KATTOI0 TTPOYPAN A
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Mtuxlakn epyaocia tng dottntplag Mamadnuntpiov XpuooULAag

GAAa éva onuavTIKO TNG MEIOVEKTNPA gival OTI dev €ival OlaB€oiun o€ ayyAIKn
¢kdoon.

1.6.3 EpyaAcia avarrtuéng Aoyiopikou

Vuforia

To Vuforia eivar éva Trakéto avamrtugng Aoyiopikou (SDK) emmaugnuévng
TTpaydaTikéTNTag. Xpnolyotrolei Computer Vision €101 WOTE va  avayvwpidel
O1APOPEG EIKOVEG Kal 3D avTIKEIYEVA OTOV TTPAYMATIKO KOOHO.

Eikova 15 - Epappoyi AR pe xprion tou Trakétou Vuforia (Costas Boletsis, PTC to Acquire Augmented
Reality Platform Vuforia from Qualcomn)

Eivar oupfatd pe tn pnxavry avamrtuéng maixvidiwv Unity  emTtpémmovrag tnv
QvAaTITUEN EQOPUOYWV  ETTAUENUEVNG  TTPAYMOTIKOTNTAG. ZTO  AOYIOMIKO QUTO
MTTOpOUV va XpnoigotroinBouv yAwooeg 0TTwg n C++, n Java kal n Objective C
aAAG kai TexvoAoyieg 6TTwg 10 .Net. O xpAoTNG dnUIoUPYWVTAG Aoyapliooud OTO
vuforia, €xel TN duUvATOTNTA VA €10AYEl TIG OIKEG TOU EIKOVEG TTOU Ba XPNOIUOTTOIE
oav OEIKTEG OTNV £QAPHPOYH TOU Kal XPNOIUOTTOIWVTAG €va KAEIDI AdEIAG TO OTToIo
gival povadikd €xel TR duvatdTNTa va EI0AYEl KAl VO EVEPYOTIOINOEI TO TIAKETO
vuforia 010 TTPOYPAPMATIOTIKO TOU TTEPIBAAAOV.
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My_app Edit Name Delete License Key

License Key Usage

Please copy the license key below into your app

Type: Develop
Status: Active
Created: Nov 13, 2017 12:57

History:
License Created - Nov 13, 2017 1257

Eikéva 16 - Vuforia License Key

Wikitube

To Wikitube ©&ev eival éva dwpedv TAKETO avdATTTUENG AoyiopikoUu  (SDK)
emauénuévng TTpaydaTikOTNTag. YtrooTnpilel i0S, Android kai Smart Glasses.
2uvdudadel avayvwpion Kal TTapakoAouBnon €Ikovag, XpnoldoTrolei Texvoloyia 3D
TTaPAKOAOUBNONG KAl TEXVOAOYIEG YEWYPAPIKAG KATavOuNG. ‘ETol, eITPETTEI OTOUG
TTPOYPOAUMATIOTEG VA XOPTOYPAQOUV €UKOAQ dia TTEPIOXN KAl va €P@avi(ouv
TTEPIEXOPEVO ETTAUENUEVNG TTPAYUATIKOTNTOG XWPIG va XPEIACETAI KATTOI0G QUOIKOG
O¢€iKTNG.

1.6.4 Unity

H Unity €ival pia oAokAnpwpuévn pnxavr avamruéng TraixvIOIwy TToU UTTooTnPidel
2D 1} 3D ypagikd. Mapéxel Tn duvaTtdtnTa Scripting utrooTnEiCovTag YAWOOESG OTTWG
JavaScript, C#, Boo (yAwooa TUtTou Python). AiatiBetal €ite dwpedv eite eTTi
TTANPWWN, TTAPEXOVTAG QUOIKA  TTEPICCOTEPEG  duvaTOTNTEG OTn  OeUTEPN
TepimTwaon. H pyetapepaiudtnta cival éva atrd 1a Bacikd xapakTnpioTika Tou Unity
a@ou €MTPETTEI TRV €KOOON TTAIXVIOIWV 1 EQAPHOYWYV VIO UTTOAOYIOTEG, KOVOOAEG
(Wii, Xbox 360) kai smartphones. Ek16¢ amd T1n dnuioupyia Traixvidiwv
XPNOIYOTTOIEITAI KOI YIA €EQAPUOYEG ETTAUENPEVNG TTPAYUATIKOTNTAG.
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File Edit Assets GameObject Component Window Help
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Eikéva 17 - MpoypappaTioTikd mTepIBaAlov Unity

H eykatdotaon Tng Mnxavig Unity yivetar o€ OUo amAd BAPaTa  TTou
TrepIAauBavouy Tnv peta@déptTwon (download) Tou AoyIOUIKOU atrd TNV I0TOCEAIdA
TNG Unity Kal OTn OUVEXEIA TNV €YKATAOTAOTN TOU AOYIOUIKOU OTOV TTPOCWTTIKO
UTTOAOYIOTH) TOU aKOAOUBWVTAG TA BriUATA TOU EVOWUATWHUEVOU EYKOTAOTATN. KaTtd
TN d1adIKaoia auTh, 0 XPNoTNG KAAEiTal va €TTIAEEEI T CUOTATIKA TTOU Ba TTEPIEXEI N

pnxavr Tou.

Choose which Unity components you want to download and install.

Choose Components @

S
Unity 5.3.063 " escription

Documentation

Web Player

Standard Assets

[] Bxample Project

Microsoft Visual Studio Community 20
Windows Build Support

[ Android Build Support

105 Build Support

[ Linwx Build Support

[] Mac Build Support

F NIndDWS Stu:ure NET Scnptlng Backe o

=1 e .

< } Install space required: 9.5G8

Eikéva 18 - ZuoTaTtikd Tng Unity

Ta Baoikd xapaktnpioTikéd Tou editor Tng Unity €ival Ta TTapakaTw:
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Project Panel: 210 mTapdBupo autd atrobnkevuovtal OAa Ta assets (kdBe
OTOIXEIO TNG OOUNAG TTOU gival ATTaPaiTATO yia TN dnuIoupyia Kai Tn AeIToupyia
TOU TTaIXVISIOU-£QAPUOYNG)

Scene View: Kdbe véo project €xel €€ opiopoU pia oknvr PE Hia Kapepa.
ApXIK&, 0 Xwpog gival AdEI0g Kal 0 XPHOTNG KOAEITAl va TOTTOBETAOEI TA
avTikeipeva TTou €mmBupEi. ‘Eva project ptropei va atroTteAcital atrd TTOAAEG
OKNVEG.

Game View: Z10 TTOpABupo autd 0 XProTng £xel Tn duvatdtnTa va O€l TO
TTAIXVIOI 1] TNV EQAPMOYN TOU OTNV TEAIKA JOP®N TTATWVTAS TO TTAAKTPO Play.
Eival TTOAU Xxprioigo, agou o xpriotng PAETTel Tov editor kalr Tautdxpova
TTapakoAouBei TRV aAAayry KABe oToixeiou A PETABANTAG Ot TTPAYMATIKO
Xpovo.

Hierarchy Panel: To TTapdBupo autd TTepiEXel OAQ T QVTIKEIMEVA TTOU £XOUV
TOTT00EeTNOEI OTN OKNVA.

Inspector: AtroTeAei TO KEVTPO €AEyxou TNG pnxavAg Unity kaBwg o XxpnoTtng
MEOW TOU TTAPaBUPOU AUTOU PTTOPET VA ETTECEPYAOTEI OAQ TA XOPAKTNPIOTIKA
TWV AVTIKEINEVWYV OTTWG BEON, TTEPIOTPOYN, HEYEDOG.
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Mtuxlakn epyaocia tng dottntplag Mamadnuntpiov XpuooULAag

2. HAekTpovikn pabnon (e-learning)

2.1 Opiopog

Q¢ nAekTpoviky uddnon opiletal n dladikaoia KATA TNV OTToia KATTOIOG pabaivel —
eKTTAIOEUETAI OTTO ATTOOTACN ME NAEKTPOVIKA péoa. Eupéwg diadedopévog cival o
0pog e-learning yia TNV NAEKTPOVIKN] HABNON TTOU €KAVE TNV EJPAVIOT] TOU KATA TN
dekaeTia Tou 1990-2000 OTTOU N AVATITUEN TWV VEWV TEXVOAOYIWV ATV paydaia.
Kard Ttnv T1epiodo auth dpxiocav va XPnOoIJOTToIouvTal KAl Ol NAEKTPOVIKOI
UTTOAOYIOTEG OTNV EKTTAIOEUON.

2tnv EAGda, TmapatnpABbnke onuavtiky au¢non ota diabéoiya  pabnuara
NAEKTPOVIKAG HABNONG, €iTe ATTO TTAVETTIOTAMIA €ITE ATTO IDIWTIKOUG Qopeig, To 2013
Kal Kupiwg 10 2014. ExkTiydrar 611 n dvodog TG NAEKTPOVIKNAG PABNoNg ouveyileTal
OeOOPEVOU TWV TTAEOVEKTNPATWY O€ OXEON UE TNV TTapadooiakr d1IdaoKaAia Kal TNV
avaykn yia dia Biou pddnon va auavetal ouvexws. H xwpa pag 6a pmropoloe va
ATTOKTACEl TNV TTI0 oUyxpovn TeXvoAoyia avda Ttov KOOWO, yia TnV UAoTToinon
TTAATQOPUWY NAEKTPOVIKAG EKTTAIOEUONG, TTAPAAEITTOVTAG Ta €vOIAUECA OTAdIO
e€ENIENG av Ta XPNOIYOTTOIOUOE ATTO XWPESG KAl Opyaviopoug TTou \on dlaBETouv
eCeNlyuéva povTéAa.

2.2 Moppég

H nAekTpoviki udbnon €xel Tig €EAG HOPYPEG:

v\ ZUyxpovn: ATIQiTEl TNV TOUTOXPOVN OCUMPMPETOXA TOU EKTTAIOEUTH KAl TOU
EKTTaIOEUONEVOU apOoU n aAANAeTTiIOpaCN YiveTal O€ TTPAYUATIKO XPOVO OAAd
0 TOTTOG WTTOPEI va €ival dIaQOPETIKOG. ETTPETEI TNV avTaAAayr aTTOWEwWV
KAl UAIKOU METAEU TWV CUPPETOXOVTWY Kal €ival 0 TPOTTOG EKNABNONG TTou
Moié&lel TTEpIOOOTEPO E AUTOV O€ ia KavovikA aiBouoa.

v' Aouyxpovn: H didaokaAia TTpayuaToTTolEiTal 0€ DIAPOPETIKO TOTTO Kal XPOVo
avaloya pe TN O100e0IUOTNTA TWV CUPMETOXOVTWY KAl N ETTIKOIVWVIQ gival
acuyxpovn. O ekTTaIOEUTAC CUVVEVOEITAI JE TOUG EKTTAIOEUOUEVOUC YIO TOV
TPOTTO OIEEaYWYNG TOU MOBAUATOG KAl PTTOPEI va TOUG TTAPEXEl UAIKO
otadlokd. H acuyxpovn didaockaAia cival o €UEAIKTN atmd Tn oUyxXpovn,
a@ou dev UTTApXOUV TOOEG OEOUEVUODEIG.

v' E&atopikeupévn: Ze autAv TNV pop®n didackKaAiag dev UTTAPXEl ETTIKOIVWVIa
METAEU TwV OUMPMETOXOVTWYV. [Mpooc@épeTal OTOV  EKTTAIOEUOPEVO  TO
ATTAPAITATO EKTTAIOEUTIKO UAIKO KOl EKEIVOG TO XPNOIUOTIOIEI PHE TO DIKO TOU
puUBUO.
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Mtuxlakn epyaocia tng dottntplag Mamadnuntpiov XpuooULAag

2.3 MAgovekTApaTa — MeloveKTAATA

MePIKG atTO Ta TTAEOVEKTHUATA TG NAEKTPOVIKAG ABNoNg cival Ta €ENG:

» O eKTTaIBEUOPEVOG €XEI TNV duUVATOTATA Va ETTIAEEEI TOV XPOVO Kal TOV TOTTO
EKTTAidEUONG.

» [lapadideTal pe TTOAAOUG TPOTTOUG WOTE va TaIPIAfel OTIG AVAYKEG TOU
XpnoTn (oUyxpovn, acuyxpovn).

= >UPPBAAAel otnv TTpowBNnoN TNG dia Biou pABnong.

=  E&oikovéunon mépwyv Kal KOOTOUG yIa OAOUG TOUG OUHUMETEXOVTEG.

Ta pelovekTAPATa TNG NAEKTPOVIKAG paBnong eival Ta €€A¢ (Merisotis & Phipps,
1999):

= Agv evlIa@EépPETal yIa TIG SIAPOPES TWV HABNTWV.

= Aev repIAaupavel Eva BewpnTiko 1 S1avonTIKO OKEAETO.

= H texvoAoyia yia Tn dnuioupyia TnG ouyxpovng didackaiag gival eEAIPETIKA
akpIpn.

= Aev UTTAPXEI QUOIKA AAANAETTIOPAC PETAEU TWV CUPHETOXOVTWV.

= Aev eival duvarr) n CUMPMETOX TWV EKTTAIBEUONEVWY AOYW QVETTAPKWV
YVWOEWV XPrRONG TV TEXVOAOYIKWY HECWV.

2.4 MpoéTuTra

Me tnv dielpuvon TNG NAEKTPOVIKNG MABNONG, €yive aioBnTi n avdykn Ummapéng
mpoTuTTwy. O PaoikdTEPOG AGyoC vyia Tn Onuioupyia TTPOTUTTWV  €ival n
ETTAVAXPENOIYOTTOINCN TOU UAIKOU , WOTE PETA TO TTEPAG EVOG HABAPATOG VA UTTOPET
va XpNOoIYoTToINBEi Kal TNV €TTOUEVN QOPA KAl VA ATTAITOUVTAl HOVO EVNUEPWOEIG
Kal BeATiwoelg. AKOuN, €ival onPavTIKO Ol XPOTEG va PTTOPOUV va avalnTnoouv
€UKOAQ TO UAIKO TTOU TOuG evdlagépel. Etriong, pia avaBdaduion mAat@éppag i n
METABaoONn aTd Tnv udia TTAAT@OpUa OTnv GAAN O Oa TIpétel va aTTaiTei
eTavadnuioupyia 6Aou Tou UAIKOU. TEAOg, €ival atmmapaitnTto va UTTAPXEl £VOG
EVIAIOG TPOTTOG TTEPIYPOPNS TOU PaBnoiakoU UAIKOU KaBwg uTropei va TeBei BEua
ouvepyaoiag YeTalu Twv ZuoTnuaTtwy Alaxeipiong MabnaoiakoU YAIKOU.

YTdpxouv QpKETOi OPYAVIOUOI TTOU AoXOAOUVTAI PE TNV TTAPAYWYN EKTTAIOEUTIKWV
TTPOTUTTWY, OTTWG:

» ADL (Advanced Distributed Learning): O opyaviopyog ADL
onuIoupyndnke MeE Koivrp TTPWTOROUAIG TOUu AEUuKOU OiKOUu Kal Tou
QMEPIKAVIKOU UTTOUPYEIOU apUvnG. 2TOXEUElI OTOV  EKOUYXPOVIOPO TNG
eKTTaideuong Kal oTnv TTPowBNCN TNG ouvepyaaoiag PETagu NS KuBEpvnong,
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TNG Blounxaviag Kai Tou akadnuaikoU XwWwpou yia TNV avamtuén uabnolakwy
TTPOTUTTWYV. 'EXEl Opioel UWPNAEG ATTAITACEIG OTTWG N ETTAVAXPNOCILOTTIOINON
MabnolakoU UuAikou. ‘Eva ammdé Tta dnuo@IAéCTEPA  TTPOTUTTA TTOU  £XEI
avaTtrTuéel eival To SCORM.

IEEE (Learning Technology Standards Committee (LTSC)): Exel wg
OTOXO TNV QVATITUEN MOVTEAWV yia KABE eKTTAIOEUOPEVO KABWG Kal Tou
EKTTAIOEUTIKOU TTEPIEXOUEVOU TOU UAIKOU pdBnong. To 2002 dnuioupynoe 10
mpoTuTTo LOM (Learning Object Metadata), T0 oTT0i0 QOXOAEiTAI PE TO
TTEPIEXOMEVO NABNONG KAl TN ONPACia TWV HETAOEDOUEVWV.

IMS (Instructional Management System Global Learning Consortium):
O opyaviopog IMS avamTuooel Kal TTPowBel  TTPodIaypaés yia Tov
EVTOTTIONO Kal TN Xprion online ekTraideuTikOU UAIKOU, TTapakoAouBnon Tng
TTPOOOOU TWV EKTTAIBEUOPEVWY  Kal  avTaAAayy UAIKOU METALU  Twv
OuUcoTNUATWVY dIaxeipIong.

AICC (Aviation Industry CBT (Computer Based Training) Committee):
H oupdada AICC dnuioupyAbnke To 1988 pe okoTrd va Bpel TPOTTOUG WOTE va
MEIWOEl TO KOOTOG TNG NAEKTPOVIKAG eKTTaideuong. Av pia TTAATQOpUa
eKuGBNong (LMS), €ival KATOOKEUOOUEVN WOTE VA BEXETAI TTEPIEXOMEVO TTOU
va €ival oupBatd pe TO TTPOTUTTO, TOTE WTTOPEI va @IAOEEvhOEl Kal va
TTAPAdWOEl OTTOIOOATTOTE TTEPIEXOMEVO CUPHUOPPWVETAI UE TIG 0ONYIES KAl TIG
OUOTACEIG TOU TTPOTUTTOU.

XAPI (Experience API): Kukhopdpnoe Tov Atrpidio Tou 2013 pe 10 dvopa
Tin Can API 1.0 aAAG dA\a&e og XAPI. Eival éva euéAIKTO Kal attAd TTpOTUTTO
TTOU €MTPETTEI TNV OUAANOYH Oedopévwyv OE €va eupU QACHO TTANPOPOPILV
Kal OX1 HOVO € «auaTnEES» TTANPOPOPIES YIa TO HAdnua.

cmi5: To TpdTUTTO QUTO gival Eva TTPOKABOoPIoHEVO oUVOAO dnAwaoewv XAPI
TTOU TTPETTEI VA XPNOIYOTTOINCEl €va PABnua yia va €TTIKOIVWVAOEl JE Eva
oupBatdé ocuoTtnua diaxeipiong pabnong (LMS). To véo autd TTPOTUTTO EXEl
OoKOTIO va avTikataoTAoel To TTPOTUTTO SCORM yI' autd TTAPEXEI TNV TUTTIKA
doun TTou TTapEiXe autd aAAG Kal TNV €UEAECia TTOU TTAPEXEI TO XAPI.

2.5 MpoocappooTikd TrEpIBAAAovTa

H nAektpovik paBnon kaAeitar va €mAUcel TTOAAG atmmd Ta TTPOPARuATa TTOU
onuioupyouvTal Adyw TwV dIaQopwy TToU €xel JE TNV TTapadoaoiakr) didackKaAia.
‘ET01, UTTAPXOUV TTPOCAPPOCHEVA TTEPIBAAAOVTA KAl O XPAOTNG WTTOPEI va €TTIAECEI
auTo TTOU TaIPIAZEl OTIG AVAYKES TOou. AuTd €ival:

ZTATIKA TTPOCAPHOOTIKOTNTA: TO eKTTAIOEUTIKO TTEPIBAAAOV gival €€ apxnig
TTPOCAPUOCHEVO OTA IDIQITEPA  XOAPOAKTNPIOTIKA TwV XPNOTWV Kal Og
MTTOPOUV VA YiVOUV TTEPAITEPW AAAAYEG.
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e Auvapikig TTPOCAPHUOCTIKOTNTA: To  ekmmaideuTiké  TTEPIBAAAOV
METABAAAETAI CUVEXWG AVAAOYQA PE TIG AVAYKEG TTOU TTPOKUTITOUV.

e [lpocappooTikdéTnTa a1d TOoV XpROoTN: O XpnoTtng éxel Tn duvaTtdtnTa Va
METABAAAEI TO TTEPIBAAAOV eKTTAIDEUONG OTTOTE TO ETTIOUEI.

2.6 HAekTpoOVIKA padnon kail oXoAIKn nAikia

[MAéov, pE TIG VvEeG TeEXVOAOyieG va €xouv €I0BAAAel yia Ta KOAG OTnv
KaBnuePIVOTNTA Pag TTapartnpeital paydaia aAAayry otov TPOTTIO Kal TRV Jopen TNG
ekmraideuong.  To @Quoikd TTepIBAAAOV TnG O1daoKaAiaG aAAGlel Kal n pAadnon
avTikafiotatal ev  pépel Opwg, o1 dladikaoieg OIOAOKOAIOG Kal N PBaciki
TTaIdaywyikrp TTPocEyyion Trapapévouv aueTépAnTeg. BéPaia, eival Aoyikd va
TTapaTnEouvTal aAAayEG a@oU o1 TEXVOAOYIEG PABNONG XPNOIMOTTOIOUV VEOUG
TPOTTOUG , YIa va OUVOUACOUV TNV TTapadooiakr dI0ACKOAIQ PE TNV NAEKTPOVIKA
MAONon atroTeAEOPATIKA YIO va avTATTOKPIBOUV O€ VEOUG OTOXOUG KOl OKOTTOUG
O1000KaAIag Kal gAnong. ZTnv TTPAgn, N NAEKTPOVIKA PABnon civar cuveetn Kal
OUVETTAYETAI TTOAAEG QTOMIKEG KAl BEOPIKEG AANAYEG EKTOG aTTO TNV XPHon TNng
TEXVOAOYIOAG.

To YEYOAUTEPO PEPOG TOU EKTTAIBEUTIKOU TTPOCWTTIKOU €ival QUOIKA atrpoBuuo va
aAAGEel TIG pEBODOUG BIBACKAAIAG Kal EKNABNONG aPOoU Oev €XEl EUTTEIPIO OTAV
NAEKTPOVIKA OI0a0KAAia Kal TTIOTEUEl OTI TTPOKEITAI YIA «TEXVIKEG» AUCEIS avTi yia
TTaIdaywyIkn Karvotouia. Ouwg, UTTAPXOUV ONUAVTIKEG EVOEILEC OTI O TEXVOAOYIES
TTAnpo@opiag kai emkoivwviag (TME), emnpedlouv BeTIKA TN poBnoiakn €EENIEN
TWV  JadnTwv. Omwg  avagépouv  (Mmpdmitong &  Kavdpoudn, 2011):
«H epyaoia oTov UTTOAOYIOTA €ival PIa TTPOCWTTIKA EVAOXOANOT, N OTToia TTEPIOPICEI
TNV €KBEON TOU PaBNTH O€ apvNTIKN KPITIKA EVWTTIOV TWV CUPUadNnTwy Tou (Brooks,
1997). ANwOTE, 0 NAEKTPOVIKOG UTTOAOYIOTAG eival pia pnxavr). Mia KpITIKA €K
MEPOUG TNG MNXAVAS aUTAG gival AlydTEPO PEIWTIKA aTTd dia avOpwItTivn KPITIKA €K
Mépoug Tou OacokdaAou. ETTiong, o1 UTTOAOYIOTEC TTPOCPEPOUV MPEYAAO Babuod
e€doknong, epooov dev KoupdadovTal Kal JTTOpoUV va dEigouv JeyaAlTePN UTTOMOVI
amdé €vav ddaokalo, Odivovrag Tn duvarotnTa OTOoug MadnTéG va pabaivouv
akoAouBwvTag Toug BIKoUg Toug pubuoug (Rooms, 2000). TENOG, oI UTTOAOYIOTEG
TTAPEXOUV OTOUG MOBNTEC PE PaBNolakéG OUOKOAIEC auTd TToUu €XOuv avAaykn:
epyaocieg o€ pIkpa diadoxikd BAuata (Detheridge, 1996). AutA n oTpaTnyIkn TNG
KATATUNONG O€ MIKPG BAMOTa £XEl aTTOdEIXTEI OTI €ival Evag ETTITUXNUEVOG TPOTTOC
O16a0KaAiag yia TTaIdIA e HOBNOIAKEG OUOKOAIEGY.

H mmo onuavtik atré@acn 1Tou KaAgital va TTapel €vag OAoKAAOG gival n €TmAoyn
TOoU KatdAAnAou Aoyiopikou. O1 Mo Baoikoi oTéxol yia TNV €AoY QuTh €ival n

€gng:

» Na kpatd aueiwTo TO evdla@épov Twv TTAIdIWY KATA TN OIAPKEIA TNG
d1daokaAiag
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» Na TpowBei TNV yadnon Tou TTaIdIOU KAl TNV TTPOCWTTIKY TOU AVATITUEN

» Na pnv ekBétel Ta TTaIdId o€ akatAAANAO TTEPIEXONEVO

H avarrtuglokr kAipaka tou Haugland (Haugland Development Scale) armroteAei
éva epyaAgio yia TOov €VTOTTIOMO KATAAANAOU AoyIGUIKOU.
AVOTITUEIaKA KATAAANAO éva AoyiopikO n BaBuoAoyia Tou mpétrel va gival 7.0 i

TTAPATTAVW.

HAUGLAND/GERZOG DEVELOPMENTAL SCALE FOR WER SITES
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aport Suon W, wnd Gerzog. B Bwad pon s Hisford Devsicgmanesy Sowarn Scae. A8 rights rasane

|

Nna va BewpnOei

Eikova 19 - Haugland Development Scale (Susan Haugland, The Best Developmental Software for
Young Children)

O1 (Berque & Prey, 2008) utrooTtnpifouv OTI n ektTaideuon péow tablets TTapéExel
évav QuoIkd TpOTTo d1daoKaAiag ota TTaIdId KaBWG yiveTal Xprion TG ypagidag,
TTou €ival oTnv oucia éva €10IKO MOAUBI yia tablets, €ival pia 1m0 AvETN KOl OIKEIQ
OUOKEUN €10000U atrd éva TTANKTPOAGYIo. Ta TTaidid PEOW TwV NAEKTPOVIKWV
EQPAPUOYWYV MTTOPOUV VA €XOUV KOIVWVIKI aAAnAeTTidpacn, va ek@pdalovral, va

ETTIKOIVWVOUV.

Mia nAeKTPOVIKN €@appoyn/TTaixvidl

MTTOPEi va TOug OwWaotEl

TTEPIOOOTEPA EpEBioUATA (TTAOPATNPACEIG, EPWTNOEIG), ATTO OTI N AVAYVWON €VOG
BiBAiou. H avatrtuglokh wuxoAoyia Bewpei 0TI Ta NAEKTPOVIKA TTalXvidia divouv Tn
duvatoTNTa YIa SUVANIKEG EUKAIPIEG O€ OTI apopd TNV TTiAuch TTPORANUATWY. AuTO
oupBaivel yiaTi o1 XpioTeG AauBAvouv HEPOG o€ BIadIKATiEG OTTWG:

33 amd 143


https://link.springer.com/article/10.1023/A%3A1025698805749
https://link.springer.com/article/10.1023/A%3A1025698805749

Mtuxlakn epyaocia tng dottntplag Mamadnuntpiov XpuooULAag

Kartavénon kai avatmrapdoTtaon Tou TTPoBARUATOS
2UYKEVTPWON

Opyavwan TTANPoPopIV

Karaokeun

‘EAeyxo YTTo8éoewyv

AQqwn Atro@doswv

Alaxeipion oxediou dpaong

AN N NN

BéBaia, n avaykn Tou eKTTAIBEUTIKOU Eival avaykaia, €701 WOTE TA TTAIOIA va €XOUV
KATTOIa OpIa Kal OXI aveCEAEYKTN €TTIAOYT GO0V apopd Ta TTaixVvidia, dIOTI UTTopEi va
€XOUV ETTIBETIKO, PATOIOTIKO ] AKOUN KAl OECIOTIKO TTEPIEXOMUEVO.

2UVETTWG, VIO TNV OJAAR Kal OTTOTEAECUATIKY €10ayWYN TNG NAEKTPOVIKNG Haddnong
OTO OXOAIKO TTEPIBAAAOV KATOAUTIKO POAO TTAICEl O EKTTAIDEUTAG, O OTTOIOG €XEI TNV
€uBUVN TNG €TTIBAEWNGS TWV PHABNTWY Kal TNG CWOTAG KAl ATTOTEAEOUATIKAG XPNong
TWV TEXVOAOYIKWV EPYAAEIWV.

21nv EANGDA, 0 TOpéag TNG eKTTAIdEUONG PPIOCKETAI OKOPO O€ TTEIPAPATIKG OTAdIO
ooov agopd TNV TTPOWONCN TWV TTPOYPAUMATWY TNG NAEKTPOVIKAG pddnong. H
avaTrTuén Kkal n mmpowBlnon TnG PBpEOnke OTI TTapeuTrodileTal ammd Toug €ENG
TTapdyovteg (BeAiBaon):

o  XaMNA£EG eTTEVOUOEIG OTOV KAAOO TNG TTANPOYOPIKAG.

e AvuTtrapéia e¢aywyng TTPoidvVTwyY TeEXVOAOYiag.

o  EAITAG XxpnuatoddTnon atrd 10 EAANVIKO KPATOG yIa £peuval.

e EAMITTAG koBapr) emmévduon Twv TIAVETTIOTNMIWY yia unv UAoTtroinon
TTPOYPOUUATWY  NAEKTPOVIKAG WABNONG, ME TIPAKTIKO QTTOTEAECHUA TN
OIOKOTI}  TNG  E€QAPHUOYNAG TwV TIPOYPAPUATWY PE TO  TEPAG  TNG
xpnuarodotnong armd Tnv EE.
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3. To Asitoupyiké ocuotnua Android

3.1 OpIou6g

To Asitoupyikd cuotnua Android gival oXeDIOOPEVO VIO OUOKEUEG PE 0BOVEG QPG
OTTwG Ta smartphones kai tablets kai xpnoigotrolgi Tov TTuprjva Tou linux. To évoua
TOU €X€l EAANVIKEG piCeg Kal onuaivel AvOpoeldEg, dnAadr avBpwTTONOPPO POUTTOT,
EXEl Xpwua TpAcivou PAAOU Kal gival OXeDIQOPEVO OTTO TN ypagioTpia Ipiva
MTTAOK.

CND=0ID

Eikova 20 - Aoyorutro Android (Marc Knoll, The Story Behind The Android Logo)

[MAéov To Android givail To 10 d1adedopévo AeIToupyikO oUCTNUA A@OU Ol CUOKEUEG
Android €xouv TTEPIOOOTEPEC TTWANCEIC ATTO OAEC TIC uTTOAOITTEG padi. ApXIKA,
avaTrTuxdnke atoé Tnv etaipeia Android Inc, n otroia e€ayopdoTtnke armmd Tnv Google
Kal apyoTepa atrd v Open Handset Alliance.

3.2 XapaKTnpIoTIKA

e H mTAaTt@opua TpocappoleTal o€ TTOAATIAEG avaAuoelg, amd VGA £€wg 4K.

e H ammoBnikeuon yivetal o€ Bdon dedopévwyv SQLite.

e Eivar multitasking agou emTpéTmel OTOV XPNOTN va €KTEAEI TAUTOXPOVA
TTOAAEG EQAPUOYEG.

e YTmrooTnpidel atrooTOA uNVUPATWY pe SMS kai MMS.

e Ooov agopd Tnv TTEPIRYNON OTOV IOTO O XPNROTNG UTTOPEI va €TTIAEEEI OTTOIOV
browser TTpoTIua.

e ANoyiopikd ypaupévo oe JAVA 1O oTroio yivetar compile oTnv €IKOVIKN
pnxavn Dalvik.

e YTmrooTnpidel TTOANQTTAEG HOPPES NXOU Kal 0TABEPNAG ) KIVOUUEVNG EIKOVAG.
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e YTootnpifel emmAéov UAIKO OTTwg GPS, aioBntrpeg dIEUKOAUVOVTAG WE
QuUTOV TOV TPOTTO TOV XPNOTN.

e Aivel Tn duvatdTNTa OTOUG XPAOTEG VA EYKATAOTAOOUV EQAPHOYEC OTN
OUOKEUN TOUG ETTIAEYOVTOG QUTEG TTOU KAAUTITOUV TIG AVAYKES TOU Péoa aTrd
éva TEPAOTIO GUVOAO £QAPUOYWV.

3.3 Exkdéocig

H évapén Twv ekdOCEWV TOU AgIToupyikou ocuoTAPATOS Android TTpayuaTOTTOINONKE
oTi¢ 5 NogpBpiou 2007 pe Tnv €kdoon beta. MNpiv amd autiv uttApEav TouAdxioTov
OUO eowWTEPIKEG KUKAOQOpieg atmmd Tnv Google kair Tnv Open Handset Alliance
(OHA). At6 Tov Atrpidio Tou 2009 o dlaxeIpIoTrG Tou £pyou gekivnoe va divel OTIG
ekdb60oeIg ovopaTta CaxapoTTAACTIKNAG, TTPAyua TTou KaBiepwBnke. [MAfov, eival
O100£01un oTnv ayopd n 161 €ékdoon Android pe évoua Oreo.

Ooov agopd TNV TKPATNON TwV £kdOCEWV Android , 6TTwG Ba doUUE TTAPAKATW
oupewva pe épeuva Tou Android Magazine (ZtarmioTikd Android louAiou (2017) |
2100epd TpwTo TO Marshmallow, akoéua avutrapkto 1o Nougat, 2017) pével
oTtabepd TpwTtn n €kdoon Marshmallow evw n €kdoon Nougat eivar akoua
avUTTOPKTN.

e e ]
233- Gingerbread 10 0.7% ‘
0.3 1 0.7% e
« [§ J fw)

403 Ice Cream 15

404 Sandwich

4.1 Jelly Bean 16 2.7% iy
42 17 3.8 —_— -
4 18 1.1

44 KitKat 19 16.0%

5.0 Lollipop 21 7.4%

5.1 22 21.8

6.0 Marshmaliow 23 32.3%

7.0 Nougat 24 12.3%

71 25 1.2

Mivakag 2 - ZraTioTikd Zroixeia Android (lo0Aiog 2017)
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3.4 ApXITEKTOVIKN

To Android arroteAcitar atrd évav trupriva kernel trou Baoidetal oTo Linux, PeE TIg
BiIBAI0BNKeG kal Ta APIs va cival ypauupéva o C/C++, Kal TO AOYIOUIKO cUOTAPO
TWV EQAPPOYWY Va TPEXEl TTAvW aTrd €va TTAQiolo TTou TTepPIEXEl BIBAIOBRKES
oupBatég pe Tn Java. To Android xpnoiyotrolgi TV €IkoviKr pnxavr) Dalvik, woTe
va uttdpxel duvatotnta ekTEAeong epappoywv Android. OuoiacoTikd, n €IKOVIKN
pnxavy Dalvik TTaifel Tov pdéAo Tou JRE (Java Runtime Enviroment) yia TIg
epapuoyég android.

APPLICATIONS

Contacts Phone Browser

APPLICATION FRAMEWORK

Window Content View Notification

Acavityiianager Manager Providers System Manager

Telephony Resource Location XMPP Service

Package Manager Manager Manager Manager

LIBRARIES ANDROID RUNTIME
Surface Manager Media SQLite Core Libraries

Framework

OpenGL|ES FreeType WebKit Machine

i

SGL SSL libe R ]

LiINuUX KERNEL

Displa Bluetooth Flash Memor: Binder (IPC)
Drf«e! Camera Driver Driver Driver )’ Dnv(cr

5 i Aud P
‘ USB Driver Keypad Driver WiFi Driver DrLljvclfs Man;)gcl:cm

Eikova 21 - Aiaypappa apyitektovikig Android (Elisha Chirchir, Android Architecture and Libraries
Every Android Developer Should Know)

3.4.1 NMupARvag Linux

To Android Bacietal oToV TTUPAVa TOU Linux Kal Tov XpNOIKOTIOIEN yIa TIG BACIKES
AeiToupyieg 61TwG gival n dlaxeipion Twv drivers TnG OUOKEURG, dlaxeEipion uvAung,
dlaxeipion diepyaciwy Kal dIKTUwong. MapdN autd, £vag TTpoypapuaTioThg o Ba
KANBei TTOTE va TTpoypaupaTioel oTO €TTITTEQO AUTO.

3.4.2 BiBA100iAKeg
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O1 BiBAIocBNAKeg Tou Android cival ypaupéveg oe yAwooa C/C++ Kal PTTopouv va
XpnoiuoTtroinBouv péow KatdAAnAou interface tng Java. Mepikég atmd auTtég ival ol

dyle

» SQLite yia Tnv uttooT’npIgn TG Baong 6edopuévwy.

» Surface Manager yia Tn dnuioupyia TTapabupwyv KaBwg Kal d1odIdoTATWY
(2D) kai TpiodidoTaTwy (3D) ypa@IKWV.

» Media Framework, n otroia TTEPIEXEI ATTOKWOIKOTTOINTEG VIO QvVATTAPAYWYN
APXEIWV TTOAUPECWV.

» Webkit yia Tnv uttooTrpIign @UAAoETPNTWYV (browsers).

3.4.3 Emriredo EkTéAeong

To Emiredo EktéAeong atroteAeital amd pia €ikovikry pynxavry ( Dalvik Virtual
Machine) kai Tig BIBAIOBAKEG TTUpPriva.

H Dalvik Virtual Machine avaAapBdvel Tnv dnuioupyia Twv eKTEAECINWY apXEiwV
TwV epappoywv e eTékTaon .dex (Dalvik Executable), Ta oTroia ekteAouvTtal atrd
TO AEITOUPYIKO OUCTNUA.

3.4.4 Emitredo E@appoywv

Méow Tou Emmédou E@appoywv, O €QAPPOYEG MTTOPOUV VA  TTAPEXOUV
eMTTPOO0OETEG AcITOUPYiEG TTPOG AAAEG £QapPUOYES. KATW atTd OAEC TIG EQAPUOYES
uUTTdpXel éva OUVOAO CUCTNUATWY KOl UTINEECIWY CUPTTEPIAQUBAVOUEVWY TWV
TTAPAKATW:

=  2ul\oyn atTd Views TTou PTTopoUuv va XpnoigoTtroin@ouv yia tn dnuioupyia
MIOG €QAPUOYNAG, OTTWG AIOTEG, TTIVAKEG, XWPOI KEINEVOU, KOUMTTIA.

= Content Providers, TTou €mMTPETTOUV OTIG EQAPPOYEC va £xouv TTpooacn o€
oedopéva AAwV epappoywy, i va diapolpalovral 0edouEva.

= Resource Manager, TTou TTapéXEl TTPOCPRACINOTNTA O OTIONTTOTE BEV Eival
KWOIKAG, OTTWG T APXEIQ TTOU AQOPOUV TNV ENPAVION TNG EQAPUOYNG.

» Notification Manager, TTou €ITPETTEI O€ OAEG TIG EQAPPOYES va EPPavifouv
€100TTOINCEIG OTO status bar.

= Activity Manager, 1Tou diaxeifeTal Tov KUKAO (wn¢ TG dpaoTnpioTNTAS HIOG
£QAPUOYNG.

3.4.5 Emiredo NMAaciou E@appoywv
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21NV oudda Twv Applications cuvavtaue TIC EQApPPOYES TTOU TEAIKA avTIAapBAveTal
0 XPAoTNG. Mepikég atmd auTég eival o diaxelpiotig email, TTPOBOAN XapTwv O€
OuUVvOUOOUO PE TO OTiyUA TNG OUOKEUNG — av uttdpxel 06kTNG GPS, nuepoAdyio,
TTaixvidla, dlaxeipion TAQWY Kal UNVUPATWY Kal TTOAAEG AAAeg. OAeg auTég ol
EQPAPMOYEG gival YPOAUMEVEG O€ YAWOOO Java Kal UTTOPoUV vVa TPEXOUV TTapAAAnAa
XWPIG va eTTNPEACEI N Jia TNV AAAN.

3.5 Baolkd cuoTaTIKA MIOG EQAPHOYAS

3.5.1 ApaocTnpIOTNTES

KdaBe spapuoyn TTEPIEXEI Hia i} TTEPIOCOOTEPES OPACTNPIOTNTEG AVAAOYQA PE TO TTOOEG
006veg d1Gdpaong TTEPIEXEL.

KUkAog {wng p1ag dpaocTtnpidoTnTag

2¢ OAn Tn didpkela TNG TEPIRYNONG €vOG XPNAOTn OE MHIa €Qapuoyr, Ol
OpacTnpPIdTNTEG TNG aAAGlouv KaTaoTaoels. H KAGon “Activity”, TTapéxel pia ogipd
ETTAVOKAROEWY, TTOU €MTPETTOUV OTH dpacTnEIdTNTA va yvwpilel Ot Exel aANGEel
KaTtaoTaon.

Mia dpaoTnPEIOTNTA UTTOPEI VO BPioKETAl O€ Pia aTTd TIG TPEIG KATAOTACEIG:

o Eival evepyn ) ekTeAciTal, étav BpiokeTal 0To TTPOOKAVIO TNG 006vNnG. AuTh n
OpacTnPIOTNTA XEIPICETAI TIG EVEPYEIEG TTOU KAVEI O XPrOTNG.

e Eival og TTauon n €xel xaoel TRV €0Tiaon TG aAAd gival akdua opatry oTov
XPAOoTN. AuTd onuaivel 0TI KATToIa AAAN dpaoTnPEIOTNTA EKTEAEITAI TTAVW ATTO
autiv. H dpaoTnpidétnTa TTOU €ival o€ TTAUCN €ival evepyr], aAAG PTTOPEI va
TEPMATIOEI QUTOPATA AV TTPOKUWE! TIPOBANUA JE TV YVAMN.

o Eival otaparnuévn av KAAUTTITETAI EVTEAWGS ATTO KATTOIO AAAN dpaoTnpIOTNTA,
TTPAYMA TTOU OnUaivel 0TI UTTAPXEl HEYAAN TTIBavOTNTA va TEPUATIOTEI ATTO TO
ouoTnua.
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User navigates
back to the v
___activity

D

onVisible() - onPrepareToDisplay()

The activity |
comes to the
foreground
Another activity comes
_in front of the activity
“The activity
Other appiications - comes to the
need memory onPauselnteraction() foreground

(The activity is no longer visible )

onlInvisible()

v

onDestroy()

4
Activityis
shut down

Eikova 22 - KikAog {wrg piag dpactnpiotntag (Dr.Droid, Android Activity Lifecycle)

KaBwg pia dpacTtnpidotnta petafaivel ammod KatdoTaon o€ KaTAoTaon, €100TTOIETal
yla TIG aAAaYEG QUTEG HEOW TwV KAAOEWV Twv ouvaptriocwyv onCreate(), onStart(),
onRestart(), onResume(), onPause(), onStop(), onDestroy(). O1 puébodor auTég
opifouv 0AOKANPO TOV KUKAO CWNAG piag dpaoTtnpioTnTag.

YTrapxouv Tpeig Bacikoi BPoyxol yia TV TTapakoAouBnon piag dpaoTnpioTnTag:

v' OAOKANPOG 0 KUKAOG CwNAG MpIag OpaaTnpidTnTag cupBaivel PeTagu Tng
TpwTtNG KAAong oto onCreate (Bundle) kai og€ pia TeAIK KARon oTO
onDestroy ().

v O opatdg Xpdévog CwNS MIag dpaaTnpidTNTaS CuuPaivel avaueoa o€ Mia
KAon otnv onStart () péxpl TNV avriotoixn kKAon oto onStop (). Katda tn
OIAPKEIO AUTAG TNG TTEPIOdOU, O XPAOTNG PTTOPEI va d&l TRV dpacTnEIOTNTA
oTnv 084vn, av Kal UTTOPEi va PNV €ival OTO TTPOOKAVIO Kal VO GAANAETTIOPG
Me Tov xpniotn. O1 yébodol onStart () kar onStop () PITOPOUV Va KaAouvTal
TTOMEG QopéG, KaBWGS n dpacTnpidTNTA YivETAI OPaTA KOl KPU®r OTOV
xpnomn.

v' H CwnA TOoU TTpooKnviou piag dpacTnpIOTNTOG CcuuBaivel avapeoa o€ Mia
KAjon otnv onResume () péxpr TRV avtioToixn KAfnon oto onPause (). Katd
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TN dIdPKEIO QUTAG TNG TTEPIOGdOU N dpacTNEIOTNTA PPICKETAI UTTPOOTA OE
OAEG TIG ANAEG OPaOTNPIOTNTEG KAl AAANAETTIOPA YE TOV XPNOTN.

3.5.2 NpoBéosig (Intents)

H 1mpdBeon eival n agnpnuévn TrepIypa@r HIOG AEIToupyiag TTou TTPOKEITAI va
ekTeAeoTel. Eival uttelBuvn yia Tnv evepyoTtroinon SIAQopwyY CUCTATIKWY OTTWG
OpaOTNPIOTATWY KAl UTTNPECIWV.

XpNoIYOTTOIEITAI YIO €KKIVNON Miag dpacTnpidTnTAG 1 UTTNPETIia i yia avabeon piag
Kaivoupylag  evépyelag.  AnAwvovial  oTo  apxeio  manifest.xml  €ite
TTPOYPANHATIOTIKA. AKOMN, XPNOIMOTTOIOUVTAI VIO VA TTAPATTEJYOUV TOV XPHOTN va
KaTeRAOEl pia véa epapuoyn i KATTOIO TTPOCOETO TTOU EVOEXONEVWGS XPEIAZETAI.

3.5.3 Ymrnpeoieg (Services)

H uttnpeaoia cival pia digpyaaia n oTroia TPEXEI OTO TTAPACKAVIO YIA JEYAAO XPOVIKO
O1A0TNPA XWPIG va TTapExouyv dIETTa@r XpnoTn. MNa TTapadeiyua, Hia eQapuoyn €XEl
TN OuvaTdTNTA VO TTAPAYEl POUCIKN €VW O XPNROTNG PpiokeTal o€ KATTOIO GAAN
EQAPHOYN XWPIG va eTTNPEACEl TNV AAANAETTIOPOCN TOU PE TNV EQAPPOYH QUTH.

MNa autdv Tov AOYO, PIa UTTNPECIa OEV ETTIOTPEPEI KATTOIO ATTOTEAECUA OAAG EKTEAEI
Mia Asitoupyia TTou TNG avatéBnke atrd pia dpaoTnpioTNTA, OTTWG TO KaTéBaoua
€EVOg apxeiou. To android O¢ ptmopei va OlAXEIPIOTEI TOV KUKAO CWNG Miag
utTnpEeoiag, £€To1 Ba TTpéTrel va dnAwBei TéTe pia uttnpeoia oTapaTdel ye Tn éEBodo
stopSelf().

3.5.4 Aigpyaoieg kai vipata (Processes and Threads)

Otav pia epappoyl EeKIva yia TTpwTn @opd, autopata dnuioupyeital pia véa
dlepyaocia pe €va Baciko viua ekTEAEONG. ATTO TTPOETTIAOYT OAQ TO CUCTATIKA HIOG
EQPAPMOYAG «TPEXOUV» OTNV idla digpyadia Kal VAPA, TO OTToi0 ovouddeTal main
thread. To vApa autd atrokaAcsital kai vijpa dieraeng xprnotn (Ul Thread).

¢ TePITTTwOoN TTou OAEG oI AgiIToupyieg oupPaivouv OTO KUPIO VAMPA, UTTAPXEI
MeYAAn mmOavoeTnTa KOKAG atmédoong, agou To vAua Ba civar utrelBuvo yia
EKTEAEON EVTATIKWV EPYACIWYV, OTTWG TTPOCRacn oTo OIadiKTUO | EPWTHAMATA OTN
Baon dedopévwy. To TPOLANUa Epxetal va AUcel n KAGon Async Task, n otroia
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ETTITPETTEI TNV EKTEAEON QOUYXPOVWV EVEPYEIWV OTO TTAPACKNVIO KAl EUQAVION
ATTOTEAEOUATWY OTO TTPOCKNAVIO.

3.5.5 Ndpoxoi Nepiexopévou (Content Providers)

O1 Tadpoxol TTEPIEXOUEVOU Eival UTTEUBUVOI yia TNV aTTOBNKEUON Kal TNV AVAKTNON
TwV dedoUEVWV OTIG e@appoyéG Android. ‘ETol, Ta dedopéva atrobnkeuovTal 0T
file system Tou KivnTOU KaI UTTOPOUV VA XPNOIWOTToINBouV Kal va ueTaBAnBouv atrd
GAAEG €QOpPUOYEG PE TNV TTPOUTTOBeon OTI OAeC O €QAPUOYEG OIABETOUV TIG
KATAAANAEG GdeIeS yia TTpdoBach o€ dEDOUEVA TG CUCKEUNG.

To Android €xel TTpokaBopIocuEVOUG  BIAXEIPIOTEG  yia  dIAPOPOUG  TUTTOUG
OedouEVWY, OTTWG EIKOVEG, BIVTED, ETTAPEG, TOUG OTTOIOUG UTTOPEI KATTOIOG va BPEl
yla xprion oto 1akéTo android.provider. Na tn xpon evog TTApoxou, N epapuoyn
Kavel uia aitnon oto Content Resolver T1ou emoTpépel 10  KATAAANAO
ContentProvider avrikeipevo.

3.5.6 To apxeio Manifest.xml

21NV Kopun K&Be android project utrdpxel éva apxeio manifest To manifest.xml.
O1rwg @aivetal atrd TNV KATAANEA Tou TTEPIEXEI EVTOAEC O€ pop@ry Xxml Kal opidel Tn
dopn, Ta HETAdEdOPEVA, TO CUCTATIKA KAl TIC ATTAITAOEIS Miag EQAPUOYAG.

AKOuN, UTTapxel N duvatoTNTA OPICHOU TwV OIKAIWPATWY TToU ¢nTd Kal Oivel N
epapuoyn o€ GAAEG EQapPOoyEC TTOU BEAOUV va TNV XPNOIKJOTTOICOUV.

‘Eva atmmd Ta 170 OnuavTIKA oToIXEia Tou apxeiou auTtou eival To <users-sdk>, 10
oTToio opifel TN ouuBatéTnTa TNG EQAPMOYAS ME TIG OIAPOPES €KOOTEIC TOU
AeiToupyikou android XpnoIJOTIOIWVTAG T XapakTnPioTIKA android:minSdkVersion
kal android:targetSdkVersion. Ta oToixeia autd kaBopifouv To eTTiTredo ToU API Kal
OxI NG ékdoong Tou SDK.
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B MyFirstMaths - [C\Android\MyFirstMaths] - [app] - ...\app\srcimaintAndroidManifest.ml - Android Studio 2.3.3

File Edit View MNavigate Code Analyze Refactor Build Run Tools VCS Window Help

ODHEH O & A [[Zapp~| P # [P L & oL ?
MyFirstMaths app sre main = € AndroidManifestxml

5 Android ~ |63 = | £~ |- | (© MainActivity.java % | & AndroidManifestxml % | & activity_mainaxml x
g app <manifest
- manifests android:versionCode="1"
. udapieodsip) android:versionName="1.0"
g Java package="com.example.myfirstmaths™
] - e xmlns:android="http://schemas.android.con/apk/res/android™ >
= ¢ Gradle Scripts
= <uses-sdk
Y android:minSdkVersion="15"

android:targetSdkVersion="25" />
E <meta-data
E' android:name="android.support.VERSION™
® android:value="25.3.1" />

<application

android:allowBackup="trus"

android:icon="@mip

android: label="@st

android: roundIcon="¢mipma on™
. android: supportsRcl="
E android: theme="@style/
l>'a <activity
% android:name="com.example.myfirstmaths.FirstScreen™ >
W <intent-filter

<action

_E android:name="android.intent.action.MAIN" />
coategory
= android:name="android. intent. caregory TATNCEER" />

Text | Merged Manifest

Eikéva 23 - To apyeio manifest.xml

3.6 TexvoAoyikoé mrepiBdaAAov uhoTtroinong Android

Apxikd&, TO TEXVOAOYIKO TTEPIBAANOV  avdTTTugng e€@apuoywyv Android TTOU
utmooTipile n Google Atav 10 Eclipse pe Tnv 1TpocOrnkn tou ADT (Android
Development tools) plugin. ‘Emeima, 1o 2014 n Google kukho@dépnoe 1o Android
Studio kKal TO KATOXUPWOE WG KUPIo TTEPIBAAAOV yIa TNV avATITUEN EQAPPOYWV
Android.

3.6.1 Android Studio

To Android Studio ival éva oAokAnpwpévo TTpoypapuaTtioTiké tepiBdAlov (IDE)
yla avdaTmTugn epappoywyv otnv TAaT@éppa Android. AlaTiBetalr dwpedv yia Linux,
Windows kai Mac OS kal n eykardotacn Tou €ival TToAU atTAr], apou To JOVO TTou
€XEl va KAvel 0 XproTng gival va akoAouBrioel Ta Bripata Tou 0dnyou eykaTdoTaong
TTOU PTTOPEI Va KateRdoel atmod edw.

To Android Studio Trepiéxel €vav efopoiwTh) (emulator), o otoiog €xel Tnv
ouvatdtnTa va €LOMOIWVEI TOV KWOIKA TTOU YPAPEl O TTPOYPAPUATIOTAG Kal OF
XPEIACeTal va €xEl O TTPOYPOUMATIOTAG éva smartphone 1 tablet yia Tpégel Tnv

€Qapuoyn Tou.
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Ede Edt View Novigate Code Ansbge Befactor Buld Ryn Tools VC§ Window Help
DHO ¢4 %00 QR ¢ 4

4z swuave [ERERGEL @ coprures |

W Termnal W0 Messages | E Andioig Montter | B, & Run 2 TODO. T Eventlog [ Gracke Console
[ e b fvthed 95 173 o st s90) w01

Eikéva 24 - E¢opoiwTtAg Tou Android Studio

EKTOG a1rd ToV €€opoiwTrh, TO Android Studio TTapéxel évav €CUTTVO ETTECEPYQOTN
KWOIKa TToUu BonBd Tov TTPOYPAUMATIOTH va gival TTIO YPriyopogs Kal TTapaywyikog
a@ou KaBwg TTANKTpoAoyei eu@avieTal pia avaTmTuooopevn AiOTa TTOU TTOPEXEI
TTpoTdoelc. YooTnpilel OAeg TIGC cuokeuég Android, €101 emITPETTEI TRV AVATITUEN
epapuoywyv yia kivntd Android, tablets, Android TV, Android Wear. ETTiong,
TTeEpIANaUBAvEl TTPOTUTTA KWOIKA KAl EQAPPOYES OEiyPATA TTOU YTTOPOUV EUKOAQ VO
EYKATAOTOBOUV OTNV EQAPPOYN TTOU UAOTTOIEI O TTPOYPAUUATIOTAG.
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4. AGloAdynon u@IoTAPNEVWY AUCEWY — UTTNPECIWV

MapakdTw, YiveTalr ava@opd O€ €QPAPHUOYEG Ol OTTOIEG €ival TTAPOUOIEG PE TNV
epapuoyn «Mpwta padBnuatikd». H epappoyn «lMpwTta pabnuatikd» — TTou
avoAueTal oTo KEQAAAIO 5 — €xel uAoTToIiNBei ouvduAlovTaG TNV NAEKTPOVIKA
MABNoN Pe TNV eTTaUENPEVN TTPAYUATIKOTNTA, £TC1I WOTE O XPAOTNG va ouvouadlel Tn
yvwon HJE TNV yuxaywyia. ZKoTrog €ival va avadelxBouv Ta TTAEOVEKTAUATA TWV
OUO AUTWYV TEXVOAOYIWV OTOV TOPEQ TNG EKTTAIDEUONG

Mouyvidl MadnuaTikd

2TNV EQAPUOYN auUTr, 0 XPNOTNG KAAELITAI va dWOEI YPYOPES ATTAVTHOEIS YIA TO AV
Mia Tpdén cival cwaoTn 1) 6x1. Av atravTioel cwoTd TTeEPVAEl oTNV €TTOMEVN TTPAEN,
EVW av atravTAoel AABog 1) TEAEILWOEI O XPOVOG TOU XAVEL.

Eikéva 25 - ZTiypiétutro epappoyng «Maixvidi Madnuatikda»

MaOnuaTikd yia Ta Taidid

H epappoyn autr €xel emTiTreda UOKOAIOG, Ta OTToIa £X0UV WG EENG:

e EUkoAo emitredo: MNepihapBavel TpooBEoeig kal apaipEéoelg PExpl 1o 20
o Métpio emiredo: MepihapBavel TTpooBEoelg kKal apaipéoels uExpl 1o 100
e AUokoAo etritredo: MepiIAauBavel OAEG TIG HABNUATIKES TTPAEEIG
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2€ KGOe emriredo, 0 XPrRoTng KoAeital va tepdoel 20 Trioteg TTou TOoUu divouv 3
aoTépla o¢ KaBepia ammd autég, av BERaia eKTTANpwoel OAEG TIGC ATTAITAOCEIS
(xpbévou, AdBog atravtioelg KAT). 'Exel Tn duvatétnta va {avarrpooTTadnoel sav
atrotuxel. Etiong, kaBe emmitredo SuoKOAiag {eKIva atrd TOUG MIKPOTEPOUG apIiBuoUg
yla va @Taoel 0Tn JEYIOTN OUOKOAIQ Tou.

Eikéva 26 - ZTIiydIoTUTIO £Qapoyng «MadnuaTikd yia Ta TTaidid»

MaOnuartika A’ dnpoTikou

TNV €Qapuoyr auTr], 0 XpPRoTNG £XEl va eTTIAECEI avApeoa og TTPOCBEON, apaipean
Kal aviooTnTeS. Av aTTavIAoel cwaoTd, akouel éva pivuua emBpdpeuong , Traipvel
éva aoTépl Kal avePaivel €TTiTedo, evw av atraviioel AdBog¢ akougl To PRVUPQO
«Mpootdbnoe TTaAI» kal au¢dvovTal Ta AdBn Tou.

}>_ | Ma@nuatika A dnpoTikoU.

MpocBeon.

AVICOTNTEG.

Eikéva 27 - ZTiypidotutro epappoyng «Mabnupartikd A’ SnpoTikou»
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MpooyxoAik MaBnpaTtikda

2NV €@apuoyn auth, divetar n duvaTtdétnTa OTO XPNOTn va €mAEEEl av Ba
aoxoAnBei pe 10 pETpNUA, TNV TTPOOBEDN, TNV agaipeon, TNV TTPOCBEoN Kal TNV
agaipeon padi i TN ouykpion. O1 TTPAEEIC yivovTal PJE EUXAPIOTO Kal DIOOKEDAOTIKO
TPOTTO, KABWGS 0 XPOoTNG KaAgiTal va TiIG uhotroinoel BAETTovTag otnv 08dévn Tou
@pouTa N (wa K av deV ATTAVTAOEl CWOTA £XEl 00EG eUKalpieg BeAnoel. To Baoikd
MEIOVEKTNMO TNG €QPAPMOYAG QUTAG €ival OTI Oev €XEl KOUUTTI ETTIOTPOPNG OTNV
apxIKf 086vn Kal 0 XpNoTNng €ival avaykKaouEéVog va KAEIVEL TRV EQApPOYr Kal va
TNV avoiyel Eava.

Preselhenl] Magh
S o @

ADSITION SUBSIIRACTION

~ Sl .
it |- Qoflil 25l |
ne e m
‘o e -

Eikéva 28 - Apxikj 006vn epapuoyng «MpooyxoAiki Madnpartiké»

MaOnuatika a’ ' y’ & dnuoTikou

H e@appoyry auth TrepiExel  PETPNUA, OUykpion, TIpocBeon, a@aipeon,
TToAaTTAaCIaoNO, dlaipeon Kal kKAGopata. O xpAoTNG UTTOpPEl va €TTIAEEEl TO
etmitredo duokoAiag TTou emOupei avaloya pe TIG duvaToTNTEG TOou. H KABE TTpAaEN
eMavileTal oav TrioTa hE €va Tpaivo va peTa@épel (wakia TTou €Xouv To TTeavo
ATTOTEAEO Q.
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SchoolAR

H e@apuoyn autn gival N TpwTn dwpedv EQAPPOYA ETTAUENUEVNG TTPAYHATIKOTNTAG
otnv EANGOa, otov Topéa TnG eKkmraideuong kal €xel dnuioupynBei ammd Tov
EKTTAIOEUTIKO TTANPOQYOPIKNG ZwThpn MNewpyiou. O1 pabnTég TOU yuuvaciou OTo
MABNua TNG TTANPOQYOPIKAG €xouv Tn duvaTdTnTa va douv TPIOBIACTATEG UEPIKES
€IKOVEG aTTO TO BIBAIO TOUG.

Eikéva 30 - ZTiypiétutro epappoyng SchoolAR

H teAeuTaia epapuoyn (SchoolAR) egival epapuoyn eTTaugnuEVNG TTPAYHATIKOTNTAG
Kal €xel el0ax0€ei 0TO0 ouyKeKpIPEVo Ke@AAaio (Mapdpoleg E@apuoyég), d16T doov
a@opda TO KOMMATI TNG eTTaAuENPEVNG TTPAYUATIKOTATAS Kal oI OUO0 EQAPMOYES
(SchoolAR — MpwTta MabnuaTikd) XxpnoIUOTTOIOUV QUOIKO BEIKTN.
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MeAeTWVTAG TIC TTAPATTAVW E£QAPUOYEG, TTAPATNPOUUE OTI EVW O OKOTTOG Eival O
idlog, dnAadr n €ekYAdnon PABNUATIKWY TTIPALEWV, O KABE TTPOYPAUMATIOTAG
UAOTTOIEI TNV €QapPMPOYI TOU CUPPWVA PE Ta OIKA TOU TTIPOCWTTIKA KPITApIa. ‘ETOol, O€
KATTOIEG EQAPPOYEG UTTAPXEI XPOVOG YIA VA avayKAZeTal O XProTNG Vo OKEQPTETAI
Kal va amravtd 6oo TTio ypriyopa yiveral. Me autdv Tov TpOTTO, N €Qapuoyr] TTaipvel
TN Jop®n TTaixvidIou yia va €ival TTIo EUXAPIOTN, TTETUXAIVOVTAG TAUTOXPOVA Kal TOV
OKOTTO TNG.

AAN\N pia dlagopd, gival o TPOTTOG TTAPOUCIAcNG TWV EQAPPOYWYV. 2€ KATTOIEG ATTO
QUTEG XpnolpoTTolouvTal (wAKIA, €101 WOTE va YiveTal Katavontd 1o TTARB0G TTou
artreikovifel €vag aplBuog. Akoun, o TPOTTOG HE TOV OTIOI0  «AVAYKACE» O
TTPOYPAPHATIOTAG TOV XPAOTN VA ATTAVTHOEl DIAQEPEl ATTO EQAPHPOYH OE EQAPUOYN.
AuTO puTTOopEl va yivel €iTe TTANKTPOAOYWVTAG TO QTTOTEAEOUA diag TTpdéng eite
eMAEyovVTaAG avaueoa o€ TTOAAOUG apiBuoUG.

To yeyovog 0TI UTTAPXOUV TTOAAEG EQAPUOYEG OI OTTOIEG aoXOAouvTal PE TO idI0
QVTIKEIPMEVO Bivel TN duvaTdTNTA ETTIAOYNG OTOUG XPROTES va KaTeRAoouV Thv
EQAPUOYN TTOU TOUG IKAVOTTOIEI TTEPICOOTEPO.

49 a1o 143



MtuxwokA epyaciatng dowtitplag Mamadnuntpiov XpuooLAag

5. H mpotaon pou — H epappoyn «MpwTta padnuatikda»

2170 KEQAAaIO auTtd TrEPIypA@eTal avaAuTikd n  diadikacia uAotroinong Tng
epapuoyng «Mpwta pabnuatikd» Kalr ye TN Xpron Kwoika OTTou €ival atmrapaitnTo
WOTE Va KaTavonoei Tmo eUKOAQ.

5.1 Apxikj 086vn

MOAIG 0 xprioTNnG TTatnoel TTAvw OTNV EQapPoyn PAETTEI TNV €ENG EIKOVA EKKIVNONG
(splash screen):

Eikéva 31 - 006vn ekkivhong

2KOTTOG TWV 000VWV EKKIVNONG €ival va EVNUEPWOOUV TO XproTn OTI N EQapuUoyn
BpiokeTal otn dladikacia opTwonG. H Tpéodog TG ¢OpTWOoNG UTTOOEIKVUETAI OTTO
Mia ypapun @optwong (progress bar). ZuvABwg, TéToieg 006veG xpnaiyoTTolouvTal
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yia va BEATILWOOUV TNV EPPAVION PIAG EQAPUOYNG, dNUIOUPYWVTAS Eva KaAaioBnTo
armmoTéAeopa  kal  egagaviovral PONIG €UQAVIOTEI TO KUPIO TTapABupo  TNng
EQAPHOYNG.

5.2 Kdpio NMapdabupo

To kuUplo TTapdBupo TNG €@apuoyns TrepIAaPBAvel TO Kupiwg pévou, OTToU O
XPNOTNG €XEI TN dUVATOTATA VA ETTIAECEI TNV EVEPYEIQ TTOU BEAEI va KAVEL.

4 B 43% 09:12

Mpwta Maénpatikd

Apaipeon

-
. Enav€npévn Mpaypatikétnta

4

Eikéva 32 - Kupio rapdBupo

ATtroTeAciTal amrd TECOEPA KOUMTTIA, TO KaBEva atTd Ta OTToia 0dnyei o€ dIGPOPETIKA
opaoTnpIdTNTA.

O mpoypappaTiothig Android ptropei va emAEEEl va BNPIOUPYACEI £va KOUUTTI PE TO
XPWHMATA, TIG YWVIEG KAl TO KEIYEVO TTOU €mBUUEl 1 va BAAEl P €IKOVA Kal va T
XPNOIUOTTOINCEl 0AV KOUUTTI.

2TNV TTPWTN TIEPITITWON TIPETTEI VA dnuioupynoel éva xml apxeio oTtov QAakeAo
drawable Tou Android Studio pe Tov €€1G KWAIKA:

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

<selector xmIns:android="http://schemas.android.com/apk/res/android">
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<item
android:state_pressed="true">
<shape>
<solid
android:color="#4da6ff">
</solid>
<stroke
android:color="#1a8cff"
android:width="1dp">
</stroke>
<corners
android:radius="0dp">
</corners>
</shape>

</item>

<item>
<shape>

<solid
android:color="#cce6ff">

</solid>

<stroke
android:color="#99ccff"
android:width="1dp">

</stroke>

<corners

android:radius="0dp">

MNarnadnuntpiouv XpuocoULAag
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</corners>
</shape>

</item>

</selector>

Kail otnv deuTepn TrepiTTTwon dnuioupyei apxeio xml oto pakeAo drawable
YPAQPOVTAG TOV KWOIKA TTAPAKATW, A@OU £XEI EI0AYEI TIG EIKOVEG TNG ETTIAOYNG TOU.

<?xml version="1.0" encoding="utf-8"?>
<selector xmIns:android="http://schemas.android.com/apk/res/android">

<item android:state_pressed="true"
android:drawable="@drawable/add_selected"></item>

<item android:drawable="@drawable/add"></item>
</selector>

Kai aTig dUO TTEPITITWOEIG EivVal UTTOXPEWHPEVOG VA «ONAWOCEI» TNV EPPAVIOT TOU
KOUUTTIOU 0TO Xml apxeio Tng dpactnpidTnTag,

<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:background="@drawable/customsubbtn"
android:layout_gravity="center"
android:gravity="center"
android:id="@+id/btSub"

/>

Kal ETTEITO VO KaBopioel 0TO java apxEio TIG EVEPYEIEC TTOU Ba TTPAyUATOTTOIOUVTAI
a@ou 0 XPAOTNG TTATACEI TO KOUWTTI.

Button add=(Button)findViewByld(R.id.btAdd);
add.setOnClickListener(new View.OnClickListener(){

public void onClick(View v) {
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5.3 MevoU oTo action bar

To action bar BpiokeTal 0TV KOPUPr] KABs 086vNG TNG £Qapuoyng Kal Bondda otnv
KaAr opydvwon TnG. ZuvABwg, oTo action bar cival cuyKevTpwuéveS oI OTTAVIO
XPNOIMOTTOIOUUEVEG EVEPYEIEG, O OTTOIEC TOTTOBETOUVTAI EKEI YO va PNV €VOXAoUV
Kal uTTePdEUOUV TOV XPNoTN.

A B 43% 09:12

Mpwta Madnua ey
NAnpogopieg

‘E€obog

Agaipeon

-
’(Enuuﬁnpévn I'Ipavputu(btntu/\"

Eikova 33 - Action bar

ZUYKEKPIMEVO, O XPAOTNG €xel va E€TTIAEEEl QVAUECO OTIG EVEPYEIEG ETTIAOYEG,
TTANPoPopies Kal ££000C¢.

Otav emAEEElI TO «ETTIANOYEGY, KAAEiTal va kaBopioel eav Ba eival evepyoTroinuévn n
QTTEVEPYOTTOINKEVN N MOUCIKY KATA TNV EKKIVNON TNG EQAPUOYNG Kal va €TTIAEEEI TO
QUAO Tou, aPou avdAloya e Tnv €AoY Tou Ba aAAGlel TO Xpwua ToUu GOVTOoU.
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Mouowkn

®vAo

®OAo

@® Ayop

O Kopitol

Eikéva 34 - KaptéAa «EmiIAoyég»

Matwvtag Tnv emAoyn «Anpo@opiec», 0 XpAoTNG AAUPBAVEI JEPIKEG TTANPOPOPIES
OXETIKA WE TNV e@appoyn. TéAog, TTatwvtag Tnv Aoy « E¢odog» Tepuarilel Tnv
gpapuoyn.

5.4 Kouptri «Mérpnpoa»

O xpAOoTNG TTATWVTAG TO KOUMTT «METpnua» avTikpidel pia 086vn ekpdBnong Twv
apiBuwyv, dnAadr TTOCO AVTIKEIMEVA QVTIOTOIXOUV 0€ KABe apiOud. Ta mraidid o€
yvwpifouv Tn onuooia KGBe apiBpou, €10l Y auTdv TOV TPOTTO TO TTaIdI UTTOPED va
Buudrtal Tov apiBud kal TEAIKA va Tov poBaivel TTIo €UKOAA, a@ou BAETTEl TNV
TTO0OTNTA TWV AVTIKEIMEVWV.
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< MNpwta Maénpatika
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Eikéva 35 - ZTiyp16Tutro 006vng «Métpnuar»

5.5 KoupTri «[Mp6écBeon»

AQoU 0 XproTng €xel PAbel TTPWTA TOUG aPIBUOUG OTNV KOPTEAD PETPNUA, Eival
ETOINOG VA TTPOXWPENAOEI OTNV EKPJABNON TNG EUKOASTEPNG KAl TTI0 BACIKAG TTPAELNG
TWV PabnuaTikwy, TNV TTPOcbeon. Xwpig va uttdpxel PéTpnon XpOvou waoTe va
mECEl TOV XPAOTN, €XEl TN OUVATOTNTA VA OKEPTEI KAl va OWOEl TNV aTTAvTnor Tou,
TTOTWVTAG £va OTTO TO KOUUTTIA TWV GPIBPWV.
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<  Npwta Maénuatika
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Eikoéva 36 - ZTiypiétutro 006vng «Mpoéocbeon»

Av o0 xprotng dwael Aavbaopévn atravinaon, TOTE aKOUYETal £€vag X0 AaBoug Kai
ToUu a@aipeital pia ¢wr. Metd ammd OéKa ATTAVTNOEIG EP@AVICETAI TO TTOOO0O0TO
ETTITUXIOG TOU KAl avAAoya PE auTd avaTTapAyETAl O AVTIOTOIXOG NXOG.

5.6 Kouputri «A@aipeon»

MaTwvTag 10 KOUUTTI a@aipeon 0 XpAoTNG KAAEiTal va AUCEI EUKOAEG TTPAEEIG
agaipeong.
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< Mpwta Maénuatika

5

Eikéva 37 - ZTiypi6tutro 086vng «Agaipeon»
Ta xapakTnPIOTIKA auTrig TNG 084vng gival avtioToixa Tng TTpdobeong.

5.7 Kouptri «ETraunuévn MpayuarikoTnTar

2TNV €TTAUENUEVN TTPAYUATIKOTNTA, O XPNOTNG TTPETTEI va yVwWpPICEl TNV €IKOVa OEiKTN
yiaTi aAAIwG 6 Ba dOUAEWEI TTOTE TO KOUUTTI auTo. H eIkOva d€ikTnNG TNG
OUYKEKPIPEVNG EQapUOYNG gival N €EAG:

O

Eikéva 38 - Eikéva deikTng TG EQAPHOYAS
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EugaviCovtar @pouTtdkia Ta OTroia PETAKIVOUVTOI KATw atrd To ioov Kal £T0l
EM@avieTal TO TEANIKO ATTOTEAECUA.

Eikéva 39 - ZTiypi6Tutro 006vng «Etrau§nuévn MpayuaTtikéTnTO»

2uvNBwg, oTNV EKTTAIdEUCN N ETTAUENUEVN TTPAYUATIKOTATA XPNOIUOTIOIEITAI YIA VO
ATTEIKOVIOEI KATTOIEG OEAIOEG BIBAIWY, WOTE va yivouv TTEPICCOTEPO KATAVONTES KAl
MO EVOIOPEPOUTEG YIA MEAETN.
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6. MEAAOVTIKEG ETTEKTAOEIG

Mnxavikfy gaénon eival n 1IKavoTnTa Jiag UTTOAOYIOTIKAG PMNXAVAG va dnuIoupyeEi
MovTéAa A mrpoTutta Bdoel evog ouvoAou dedopévwy. Ommwg n pddnon eivai
avaykaia yia Tnv avatrtuén tng avepwirivng vonuoouvng avTioToixa N PNXAviKn
MAlnon eival avaykaia yia Tnv avarmTuén tng TEXVNTAG vonuoouvng. Ta €idn Tng
MNXOVIKAG pabnong eival Tpia:

1. EmBAerépevn pabnon: To ouoTnua pabaivel yia €vvola | ouvaptnon amo
éva ouvoho dedopévwy. H ouvaptnon autr) atToTeEAEl TNV TTEPIYPAPEI VOGS
MovTEAOU.

2. Mn empBAetrépevn ouvdpTtnon: To ocuoTnua KaAgital va Bpel amd pévo Tou
OUOXETIOEIG KAl OPAdEG O €va OUVOAO OeQOPEVWV XWPIG va yvwpilel av
uTTdpyYOoUV, TTOOQ Kal TToIA E€ival.

3. Mepikwg emBAeTTOPEVN PABNON: Z€ QUTA TNV TIEQITITWON TO oUOTHUA
MaBaivel T6oo atrd yvwoTd dedopéva 600 Kal aTrd AyvwoTa.

21N unNXaviky paénon availoya pe 10 TPORANUA TTOU TTPOCTTIABOUNE va ETTIAUCOUE
XPNOIhoTToIoUKE Kal SIaPOPETIKOUG aAyopiBuous. Mepikoi atrd auToug ivai o1 €EAG:

s Aévtpa Tagivounong / amoégaong: ‘Eva dévipo atrdépaong avatmmapioTd pia
dladikacia AWng atré@acng, oTo OTToio yia KABe mavry ekdoxr UTTAPXEI
évag KOUPOG, Kal n KABe pia mlavr) emAoyA avatrapioTaral ye Evav Koupo-
TTaidi. H diadikaoia autr) kataAfyel o€ évav TEAIKO KOUBO TTOU OUCIACTIKA
gival n  TeAkR améeaon. Ta Oévipa Tagivopunong e€ival 101aiTEpA
ATTOTEAEOUATIKA KOl KATAvONTA KABWG PTTOPOoUV va PeAETNOOUV Kal ATt un
€101KOUG.

]

ZavBd KOKKIVA pavpa

|
R E=D &

/N /N

oKoUpo avorxto ox vai

/ N\ I
=] = = ==]

.+ IF (MaMad patpa) AND (Aéppa okoUpo) THEN Kanke= OXI
,: IF (MaMud patpa) AND (Aéppa avoixtd) THEN Kdanke= NAI
. IF (MaMd kékkiva) THEN Kanke= NAI

.. IF (MaMid EavBa) AND (Avtinkiko vai )THEN Kanke= OXI
5. IF (MoAd ZavBa) AND (AviinAiko 6x1 )THEN Kanke= NAI

Eikova 40 - Mapadeiypa dévripou Tagivounons (Karepiva FewpyoUuAn, TEXNHTH NOHMOZYNH)
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s Texvnrd Neupwvikd Aiktua (TNA): Eival eutrveuopéva ammdé tn doun Twv
VEUPWVWY KAl Tou  eykepahou.  Etregepydlovial  TTANPOQPOPIES
QVTATTOKPIVOPEVA O€ eCWTEPIKA gpeBiouara, Ta OTOId ATTOTEAOUV TIG
€10000UG Oedopévwy. KABe TeXvNTOG VEUPWVOG €XEl TTOANEG €10000UG Kal
Mia pévo €¢odo. EKTOG atrd 1O £TTITTEQO €10000U Kal £E0O0U £XOUV Kal £Va
EVOIAPEDO ETTITTEDO TO OTTOIO OVOUACZETAI KPUPO ETTITTEDO.

Asimple neural network

input hidden output
layer layer layer

Eikova 41 - Texvnto Neupwviko diktuo (Neupwviké SikTuo, Bikiraideia)

< Navie Bayes: YtroAoyiCel Tnv mOavoTnTa KABE UTTOOEONG PE BAon Ta
oedopuéva Kal Kavel TIPoPAEWEIS oTn Baon auTh. Mia TTpakTikry SUOKOAia o€
QuTOV TOV TPOTTO NABNONG Eival N ATTAITAON YIA TN YVWON TTOAAWVY TINWYV
molavoTATwy. lNa va e¢apavioTei N duokoAia auTr}, Bewpoupe OTI Ta

XOPAKTNPIOTIKG gival aveEdpTnTa HETAEU TOUG.

e [o— -y pawin | Vopewse | Avepe .

PO =508 P NAas

it bnintp Sorictarei it skt ' Naive Bayes Classification | NapdBenvia A Naive Bayes Classification / NapaSziypa A

wu 5

N Hudhouamoc, Meed, Yri, loxupoc>
4 Kerenpyopia OX)

PiG) * PoSouctos | x) * PRk | &) * POGA | &) * Ployupds |
o) = 514 * U5 15 * 45 * 215 =1208750 = 0,0137
Karmyopia NAI
Pvo) * PSHWauovo( { vo) * P(Mscor] | vai) * POYwnhd | var) * Ploxupds |
voi) = 9147 29~ 39 * 39 7 20 = 32401854 = 0.0035

By i = § g PO | ) . .
evrapa A | Yena | s . Ao B 2
:1vo4 = 3%
e e s ‘ Aow <HhddouoTog, Mepn. YWnAn, loxupoc> == NAI

Eikova 42 - NMopadeiyua Bayes (Bayesian Karnyopiomoinon, AépBog A., OuyidpoyAou X.)

H pnxaviki gabnon utrdpxel oTnv KaBnUePIVOTNTA TWV AvOpWTTWY, aKOWN KI av o€
T0 KaTaAaBaivouv. ‘Eva TTOAU atmAd TTapddeiypa gival ol TTPoBAEYEIS TwV AECewV
KATd TNV TTANKTPOAOGYNOn o©TOo smartphone akoun Kai o€ TTEPITITWON MEPIKWV
AGBOG ypappdTwy. AKOWN, oI TTPOTACEIS PiIAWYV TTOU gp@avifovTal oTnv de€Id oTHAN
TNG apxIKNG o€eAidag oto Facebook atroteAouv TTPORAEWEIS TNG MNXAVIKAG

paenong.
To M0 yVWOoTO TTPOYPANPATIOTIKO TTEPIBAAAOV PUNnxaviKAG nddnong sival o WEKA.
AlaTiBetal dwpedv Kal gival AOYIOUIKOU avoIXTOU KwAIKA, £TO1I Ol XPHOTEG TOU

MTTOPOUV va aAAdfouv Tov KWwodIK& Tou Kal va 1o BeATiwoouv. Eivar cupBard pe
TTOAAEG TTAATQOPUES, APOU gival YPAUPEVO O€ YAWOOA TTPOYPAUMATIONOU Java.
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. F}WE KA

The University
of Waikato

Eikova 43 - Noyotutmro WEKA (Weka(Machine Learning), Wikipedia)

O1 TexvoAoyieg TNG eTTaAUENUEVNG TTPAYUATIKOTNTAG KAl TNG MNXAVIKAG PABnong
€XOUV KAVEI TNV EUQAVION TOUG €dW Kal TTOAAG Xpovia, aAAd pExpl Twpa n xpnon
TOUG TTEPIOPICOTAV KUPIWG OTNV ETTECEPYAOia PEYAAWYV OYKWV OEQOUEVWV ATTO
e€e1dIkeupévoug kKAGadoug. O1 duvartdTnNTEG TNG ETTAUENPEVNG TTPAYHATIKOTNTAG €ival
eCaIPETIKA PeYAAeG Kal Ba ptTopouce va Bonbd Toug avlpwTtToug o€ KaBnuePIVA
TTpoBARpaTa TTou avTigeTwtriCouv. MNa trapddeiypa, Ba pmropouce va PonBroel
KATTOIO XPNOTN OTNV ETTIOKEUN €VOG KIVATAPA UE TNV ETTIKAAUWYN MIOG EIKOVAG TTAVW
0¢ €va UQIOTAPEVO KOMMATI €EOTTAIOUOU ME TTPAYMATIKA METPO WOTE va O€l Tn
AeiToupyia Tou.

Ta TTpwTa Bripata yia va ouvduaoTei N PNXaviki pddnon pe tnv eTTauénuévn
TTPAYMATIKOTNTA €XOUV apyioel va yivovral oto TOkIo pe To gpyaAeio ARKIt kai To
Core ML. To ARKIit cival éva epyaAgio avdatrTu¢ng €QapPoywy Kal TTaixvioiwv
eTAUENUEVNG TTPAYUATIKOTNTAG, TO OTTOIO UTTOOTNPICOUV OAEG Ol CUOKEUEG iIPhone
Kal iPad 1Tou €xouv kavel avaBdaduion Aoyiopikou oTto iI0S 11. XpnOIYOTTOIET OTITIKN
adpdavela AtreEIKOVIONG yIa TV akpIPr TTapakoAoubnon Tou KOoUoU yUupw pag. To
Core ML cgival 10 TTAQiOI0 eKuABNONG pnNxavwy TG Apple TTou €mMITPETTEl OTOUG
TTPOYPAPHATIOTEG VA BNUIOUPYOUV EQAPUOYEG UE XAPAKTNPIOTIKA OTTWG aviXveuon
TTPOCWTTOU, AVTIKEIMEVOU Kal eyypa@r] €IKOVwy. O1 TTPOYPAPUATIOTEG JTTOPOUV Va
XPNOIYOTIOINCOUV TO TTAQICIO QUTO VIO VO EVOWHATWOOUV MOVTEAQ HNXAVIKAG
MAOnong oTIC €@apuoyEéC TouG. Mia atrd TIC TTPWTEC QUTEC €QAPUOYEG Eival n
aAvayvwpIoT QVTIKEIMEVWY JECW TNG KAUEPAG Tou iPhone Tou XprioTn Katd Tnv
TTEPINYNON TOou o€ KATtTolov Xwpo. OTtav yivetal n avayvwpion ToU QVTIKEINEVOU
eMavietal To dvoud Tou.

210 Trapddelyya autd, oTo OUOTNUA WNXOVIKAG MAEBnNong TO OUVOAO Twv
OedouEVWY yIa TNV eKTTaideuon Tou Ba ptropouce va ATav OIAPOPES EIKOVES Kal
Aé€eic. Me mn xprion Tou ARKIt yiveTal n avTioTOIXION TWV €IKOVWY UE TIGC OWOTEG
AECeIG.

Etriong, 0 ouvduaoudg Twv dU0 auTwyv TEXVOAOYIWV €XEl BoNBROEl Kal OTOV TOUEQ
NG 10TPIKAG. O Max Ortiz Catalan €xel avatrTugel pia véa pEBOOO QVTIPMETWTTIONG
TOU TTOVOU «@AVTOAOHO» TWV AKpWYV ETTEITA ATTO AKPWTNPIOOKO cuvOUAlovTag TNV
emauénuévn  TTPAYMATIKOTNTA ME TN unxavikp uédnon oto [avemoTtiuio
Texvohoyiag TodAueps. Autil n  uéBodog €xel OokiuyaoTtei o€ OEKADES
AKPWTNPIOOPEVOUG aoBeveic pe xpovio TTovo, TTou O¢ Bprkav avakou@ion atrod
AAAeG KAIVIKG OlaBéoiueg PEBODOUG TIpIV. ZUP@WVA HE KAIVIK MEAETN TTOU
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onuooleltnke oto The Lancet, n véa autr PEBOBOG €xel PEIWOEI TOV TTOVO KATA
50%. O1 avBpwTrol TTou €XOuV XAoEl KATTOIO AKPO TOUG OUXVA BIwvouv Tov TTéVo
«@avraoua». O aoBevg aioBaveTal TO PHEAOG TTOU TOU £XEI OKPWTNPIACTEI Kal
MAAIoTa viwBel TTovo. O TTOVOG auTOG UTTOPET VA HETATPATTEI O€ pia xpdévia TTdénon,
N OTTOIx PEIWVEI ONUAVTIKA TNV TTOIOTNTA (WIS TWV AoBEVWV.

H véa auti péBodog ovopddletal atrd Tov dnUIoUPYO TNG «EKTEAECN MPNXAVAG
QavtaopoToG». ATmroTeAeital ammd TN XPAON MUKWV  onudtwy  ammd 1O
AKPWTNPIOOPEVO AKPO TTOU €AEYXOUV EIKOVIKA Kal €TTAUENUEVA AVTIKEIMEVA. Ta
NAEKTPIKA oApaTa AapBdvovtal amd nAekTpOdIia TTou €Xouv TOTToBETNBEl OTO
0épua. O1 aAyopiBuol TEXVNTAG vonuoouvng PETaPAlouv Ta CHPOTA OE KIVAOEIG
EVOG €IKOVIKOU AKPOU 0€ TTpaydaTiké xpoévo. O1 aoBeveic BAETTOUV TOV €QUTO TOUG
o€ pia 086vn JE TO €IKOVIKO AKPO 0T B€0N TOU AKPWTNPIGCPEVOU KAl JTTOPOUV Va
TO EAEyEOUV OA VA PNV EXEI AKPWTNPIACTEN TTOTE.

Eikéva 44 - H péBodog Tou Dr Max Ortiz Catalan (Phantom movements in augmented reality helps
patients with intractable phantom limb pain, Chalmers University of Technology)

Me Tov TPOTTO aUTO OI a0BEVEIC TTIOTEUOUV OTI TO AKPO TOUG BEV £XEI AKPWTNPIOOTEI
TTOTE aPOU TO BAETTOUV OTNV 086VN TOUG. To yeyovog auTo, ETTITPETTEI OTOV 0BV
VO EVEPYOTTOINOEI €K VEOU TIG TTEPIOXEG TOU EYKEPAAOU TTOU XPNCIUOTIOIOUCE YIa VA
METAKIVAOEI TO AKPO TOU TTPIV AKPWTNPIOOTE KAl auTdg gival TlavoTarta o Adyog
TTOU O TTOVOG «@AavTacuo» peiwveTal. Kapia dAAn atré Tig d1aB€oipeg peboddoug
Bepatreiag yia Tov TTOVO «QAVTACUA» OEV ETTAVEVEPYOTTOIEI TN CUYKEKPIPEVN
TTEPIOXH) TOU EYKEPAAOU.

BéBaia, n uéBodog auth TrepIAaUBAvel TTPOG TO TTAPOV YOVO TOUG OKPWTNPIACOHUOUG
TwV avw akpwyv. To emduevo Bripa Tou Max Ortiz Catalan gival va cuptTepIAdBEl
KAl TOUG aKPpWTNPIOOHUOUG TwV KATw adkpwv. O1 epeuvnTéC Bewpolv TTwG auTh N
MEBODBOG Ba TTpéTTel va XpnaiuoTroinBei kal o€ GAAeG ouddeg aoBevwyv, O OTTOIOI
KaAouvTal va aTToKATACTIOOUV TNV IKAVOTATA TOUG VA PETAKIVOUVTAI.
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7. ZuptrepdopaTa

O1 BeATiwoelg TTou Ba PTTOPOUCAV VA YiVOUV OTNV CUYKEKPIPEVN EQApHPOYN Eival
OPKETEG OTTWG AANWOTE oupBaivel o€ KABE eQapuoyr OTav TTPOKEITAI VO BEATIWOEI.
‘ETol, 0¢ kKABe véa €kdoon Odivetal n duvarotnta d16pbwong Aabwv Kal
TTpoBANPATWY, Ta oTroia dev ATAV Qavepd atmmd Tnv apxh, KaBWS Kal TTPOcOAKNG
VEWV XOPOAKTNPEIOTIKWY. 2TO ONUEIO autd €ival TTOAU ONUAVTIKA Ta OXOAIa TwV
XPNOTWV TNG E€QAPUOYNG, KOBWG OKOTTOG KABE €QAPUOYAG €ival va KAVE
EUKOAOTEPN TN (Wi TOUu XPNoTn 60OV APOPA TO AVTIKEIMEVO TTOU TTPAYHUATEUETAI.

Mia peANovTIKN) €TTEKTAON TTOU Ba PTTOPOUCE va Yivel OTNV €QAPPOYR €ival n
EMQAVION KEINEVOU OTNV KAPTEAQ MPETPNMA, €TO1I WOTE O XPAOTNG va Pabaivel
TTapdAANAQ Kal TNV ypa®n Tou apiBuou, woTe va avayvwpifel TTApwS Tnv évvold
TOU.

AKOUN, OTIC KOPTEAEG TIPOCOEON Kal agaipeon META TO TEPAG Twv OEKaA
ATTAVTAOEWY, OTTOU OUCIACTIKA TEAEIWVEI €vag KUKAOG TTPAEEwWY, KAl £QOCOV O
XPAoTNG £€xel éva KaAO TTO00C0TO €TMITUXIOGC Ba UTTOpPOUCE Vva eP@avieTal €va
TTauXVvidl yia va KAvel o evdlapépouca Tn Vikn Kal va UTTapxeEl KivnTpo woTe va
atmro@euyovTal — 600 YiveTal — Ta AdOn.

Etriong, 6cov agopd Tnv KapTEAQ TTAUENPEVN TTPAYUATIKOTATA UTTAPXOUV TTOAAEG
BEATILOEIG TTOU PTTOPOUV Va Yivouv. YTTAdpxel n duvarotnta TTpooOnKng PBivreo Kai
NXOU €av TO €mMOUUEI O TIPOYPAMMPATIOTAS Kal BERaia n Xpron Kar GAAwv
TTPOYPANMATWY WOTE va €xel TN OuvatoTNTA TTEPICOOTEPWY KOl KOAUTEPWYV
ETTIAOYWV OTA YPAPIKA TNG EQAPUOYAG.

TEéNOG, UTTAPXEl N duUVATOTNTA TNG METATPOTINAG TNG CUYKEKPIUEVNG EQAPUOYAG O€
TTaIXVidl avaueoa o€ dUO 1 TTEPICOOTEPOUC XPNOTEG/ONABES, UE TNV TTPOCHBNKN TWV
OVOMATWY TOUG Kal TNV avadeién Tou VIKNTH avaAoya PE TO TTOCOOTO Twv AaBwv
TOU Kal Tov XpOvo €mmiAuong Twv TIPACEwyY, Kal n TTPOCONAKN Twv UTTOAOITTWYV
TTpagewv (TToAAaTTAaCIooNOG, dlaipean).
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10. MapdpTnua — Kwdikag TG EQAPHOYAS

AndroidManifest.xml

<?xml version="1.0" encoding="utf-8"?>
<manifest xmIns:android="http://schemas.android.com/apk/res/android"
package="com.example.myfirstmaths">
<application
android:allowBackup="true"
android:icon="@mipmap/app_icon"
android:label="@string/app_name"
android:roundlcon="@mipmap/app_icon"
android:supportsRtl="true"
android:theme="@style/AppTheme">
<activity android:name=".FirstScreen">
<intent-filter>
<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category. LAUNCHER" />
</intent-filter>
</activity>
<activity android:name=".MainActivity">
<intent-filter>
<action android:name="com.example.myfirstmaths.MAINACTIVITY" />
<category android:name="android.intent.category. DEFAULT" />
</intent-filter>
</activity>
<activity android:name=".Menu">

<intent-filter>
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<action android:name="com.example.myfirstmaths. MENU" />
<category android:name="android.intent.category. DEFAULT" />
</intent-filter>
</activity>
<activity android:name=".About">
<intent-filter>
<action android:name="com.example.myfirstmaths. ABOUT" />
<category android:name="android.intent.category.DEFAULT" />
</intent-filter>
</activity>
<activity android:name=".Prefs">
<intent-filter>
<action android:name="com.example.myfirstmaths.PREFS" />
<category android:name="android.intent.category.DEFAULT" />
</intent-filter>
</activity>

<activity android:name=".Addition">
<intent-filter>

<action android:name="com.example.myfirstmaths.ADDITION" />
<category android:name="android.intent.category.DEFAULT" />
</intent-filter>
</activity>
<activity android:name=".Substraction">
<intent-filter>
<action android:name="com.example.myfirstmaths.SUBSTRACTION" />
<category android:name="android.intent.category.DEFAULT" />

</intent-filter>
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</activity>
</application>

</manifest>

about.xml

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

<LinearLayout xmIns:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent"
android:orientation="vertical"

android:layout_height="match_parent">

<ImageView
android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:layout_gravity="center"
android:id="@+id/imgapp"

/>

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:textColor="#6c0065"
android:gravity="center"
android:textSize="20dp"
android:text="Android epappoyn yia Taidid - MNMatmradnuntpiou Xpuoa"

/>
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</LinearLayout>

counting.xml

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

<LinearLayout xmIns:android="http://schemas.android.com/apk/res/android"
xmlins:app="http://schemas.android.com/apk/res-auto”
xmins:tools="http://schemas.android.com/tools"
android:orientation="vertical"
android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:id="@+id/Inlay"

tools:context="com.example.myfirstmaths.MainActivity">

<ImageView
android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:layout_gravity="center"
android:id="@+id/iv"
android:paddingTop="10dp"

/>

<TextView
android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:text=""

android:textSize="20dp"
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android:gravity="center"
android:paddingTop="10dp"
android:id="@+id/warning"
/>

<Button
android:layout_width="wrap_content"
android:background="@drawable/custombutton”
android:layout_height="wrap_content"
android:layout_gravity="center"
android:gravity="center"
android:id="@+id/btAdd"
android:paddingTop="20dp"

/>

<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:background="@drawable/customsubbtn"
android:layout_gravity="center"
android:gravity="center"
android:id="@+id/btSub"
/>

<ImageView
android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:layout_gravity="center"

android:id="@+id/ivcnt"
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/>

</LinearLayout>

substraction.xml

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

<RelativeLayout xmIns:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent"
android:layout_height="match_parent"

android:id="@+id/rllay">

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:id="@+id/life"
android:layout_marginLeft="340dp"
android:text="10"
android:paddingTop="2dp"
/>

<ImageView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:id="@+id/lives"
android:layout_marginLeft="315dp"

android:paddingTop="4dp"/>

<ImageView
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android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:id="@+id/ivnum1"
android:layout_marginLeft="150dp"
android:paddingTop="10dp"

/>

<ImageView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginLeft="10dp"
android:background="@drawable/sub"
android:layout_marginTop="260dp"

/>

<ImageView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginLeft="150dp"
android:id="@+id/ivnum2"
android:layout_marginTop="180dp"

/>

<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"

android:background="@drawable/miden"
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android:text="0"
android:id="@+id/miden"

android:layout_marginTop="350dp"/>

<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:background="@drawable/ena"
android:text="1"
android:id="@+id/ena"
android:layout_marginTop="350dp"
android:layout_marginLeft="90dp"/>

<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:background="@drawable/duo"
android:text="2"
android:id="@+id/duo"
android:layout_marginTop="350dp"
android:layout_marginLeft="180dp"/>

<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:background="@drawable/tria"
android:text="3"
android:id="@+id/tria"

android:layout_marginTop="350dp"
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android:layout_marginLeft="270dp"/>
<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:background="@drawable/tessera"
android:text="4"
android:id="@+id/tessera"
android:layout_marginTop="400dp"
/>
<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:background="@drawable/pente"
android:text="5"
android:id="@+id/pente"
android:layout_marginTop="400dp"
android:layout_marginLeft="90dp"/>
<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:background="@drawable/eksi"
android:text="6"
android:id="@+id/eksi"
android:layout_marginTop="400dp"
android:layout_marginLeft="180dp"/>
<Button

android:layout_width="wrap_content"
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android:layout_height="wrap_content"
android:background="@drawable/epta"
android:text="7"
android:id="@+id/epta"
android:layout_marginTop="400dp"
android:layout_marginLeft="270dp"/>

<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:background="@drawable/oktw"
android:text="8"
android:id="@+id/oktw"
android:layout_marginTop="450dp"
/>

<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:background="@drawable/ennia"
android:text="9"
android:id="@+id/ennia"
android:layout_marginTop="450dp"
android:layout_marginLeft="90dp"/>

</RelativeLayout>

addition.xml

<?xml version="1.0" encoding="utf-8"?>
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<RelativeLayout xmIns:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent"
android:layout_height="match_parent"

android:id="@-+id/rllay">

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:id="@+id/life"
android:layout_marginLeft="340dp"
android:text="10"
android:paddingTop="2dp"
/>

<ImageView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:id="@+id/lives"
android:layout_marginLeft="315dp"

android:paddingTop="4dp"/>

<ImageView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:id="@+id/ivnum1"
android:layout_marginLeft="150dp"
android:paddingTop="10dp"

/>
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<ImageView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginLeft="10dp"
android:background="@drawable/add"
android:layout_marginTop="260dp"

/>

<ImageView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginLeft="150dp"
android:id="@+id/ivnum2"
android:layout_marginTop="180dp"

/>

<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:background="@drawable/miden"
android:text="0"
android:id="@+id/miden"

android:layout_marginTop="350dp"/>

<Button

android:layout_width="wrap_content"
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android:layout_height="wrap_content"
android:background="@drawable/ena"
android:text="1"
android:id="@+id/ena"
android:layout_marginTop="350dp"
android:layout_marginLeft="90dp"/>
<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:background="@drawable/duo"
android:text="2"
android:id="@+id/duo"
android:layout_marginTop="350dp"
android:layout_marginLeft="180dp"/>
<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:background="@drawable/tria"
android:text="3"
android:id="@-+id/tria"
android:layout_marginTop="350dp"
android:layout_marginLeft="270dp"/>
<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:background="@drawable/tessera"

android:text="4"
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android:id="@+id/tessera"
android:layout_marginTop="400dp"
/>

<Button
android:layout_width="wrap_content"

android:layout_height="wrap_content"

MNarnadnuntpiouv XpuocoULAag

android:background="@drawable/pente"

android:text="5"
android:id="@+id/pente"
android:layout_marginTop="400dp"
android:layout_marginLeft="90dp"/>
<Button
android:layout_width="wrap_content"

android:layout_height="wrap_content"

android:background="@drawable/eksi"

android:text="6"
android:id="@+id/eksi"
android:layout_marginTop="400dp"
android:layout_marginLeft="180dp"/>
<Button
android:layout_width="wrap_content"

android:layout_height="wrap_content"

android:background="@drawable/epta"

android:text="7"
android:id="@+id/epta"
android:layout_marginTop="400dp"

android:layout_marginLeft="270dp"/>
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<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:background="@drawable/oktw"
android:text="8"
android:id="@+id/oktw"
android:layout_marginTop="450dp"

/>

<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:background="@drawable/ennia"
android:text="9"
android:id="@+id/ennia"
android:layout_marginTop="450dp"
android:layout_marginLeft="90dp"/>

<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:background="@drawable/deka"
android:text="10"
android:id="@+id/deka"
android:layout_marginTop="450dp"
android:layout_marginLeft="180dp"/>

</RelativeLayout>
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display.xml

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

<RelativeLayout xmIns:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent"
android:layout_height="match_parent"
xmlns:tools="http://schemas.android.com/tools"
android:background="@drawable/numbers"
android:orientation="horizontal"
android:visibility="visible"

android:weightSum="1">

<TextView
android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:text="lepipéveTe. . ."
android:textSize="20dp"
android:gravity="center"
android:textColor="#000000"
android:layout_alignParentBottom="true"
android:layout_marginBottom="80dp"

/>

<ProgressBar
android:id="@+id/progbar"

style="@style/Widget. AppCompat.ProgressBar.Horizontal"
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android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:layout_alignParentBottom="true"
android:layout_marginLeft="30dp"
android:layout_marginRight="30dp"
android:layout_marginBottom="50dp" />

</RelativeLayout>

menu.xml

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

<LinearLayout xmIns:android="http://schemas.android.com/apk/res/android"
xmins:tools="http://schemas.android.com/tools"
android:orientation="vertical"
android:layout_width="match_parent"
android:layout_height="match_parent"

tools:context="com.example.myfirstmaths.MainActivity">

<Button
android:layout_width="fill_parent"
android:background="@drawable/btncount"
android:layout_height="wrap_content"
android:layout_gravity="center"
android:text="Métpnua"
android:textSize="20dp"
android:gravity="center"

android:textAllICaps="false"
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android:id="@-+id/btCount"
android:layout_marginTop="120dp"
android:layout_marginRight="50dp"
android:layout_marginLeft="50dp"
android:onClick="counting"
/>

<Button
android:layout_width="fill_parent"
android:background="@drawable/addition"
android:layout_height="wrap_content"
android:layout_gravity="center"
android:text="Tp6cBeon"
android:textSize="20dp"
android:gravity="center"
android:textAllCaps="false"
android:id="@+id/btnAdd"
android:layout_marginTop="20dp"
android:layout_marginRight="50dp"
android:layout_marginLeft="50dp"
android:onClick="addition"
/>

<Button
android:layout_width="fill_parent"
android:background="@drawable/substraction”
android:layout_height="wrap_content"
android:layout_gravity="center"

android:text="Agaipeon"
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android:textSize="20dp"
android:gravity="center"
android:textAllCaps="false"
android:id="@+id/btnSub"
android:layout_marginTop="20dp"
android:layout_marginRight="50dp"
android:layout_marginLeft="50dp"
android:onClick="substraction"
/>

<Button
android:layout_width="fill_parent"
android:background="@drawable/reality"
android:layout_height="wrap_content"
android:layout_gravity="center"
android:text="Emrau¢nuévn MNMpayuatikétnTa"
android:textSize="17dp"
android:gravity="center"
android:textAllCaps="false"
android:id="@-+id/btnAr"
android:layout_marginTop="20dp"
android:layout_marginRight="50dp"
android:layout_marginLeft="50dp"
android:onClick="augmented"
/>

</LinearLayout>
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menubar.xml

<?xml version="1.0" encoding="utf-8"?>
<menu xmlns:android="http://schemas.android.com/apk/res/android"
xmlIns:app="http://schemas.android.com/apk/res-auto">
<item
android:id="@+id/settings"
android:title="EmAoyég"

app:showAsAction="never">

</item>

<item
android:id="@-+id/information"
android:title="Anpo@opicc”
app:showAsAction="never"

>

</item>

<item
android:id="@+id/exit"
android:title="Egodo¢"
app:showAsAction="never"
>

</item>
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</menu>

preferences.xml

<?xml version="1.0" encoding="utf-8"?>
<PreferenceScreen xmins:android="http://schemas.android.com/apk/res/android">
<CheckBoxPreference
android:title="Mouoikn}"
android:defaultValue="true"
android:key="checkbox"
>

</CheckBoxPreference>

<ListPreference
android:title="®UA0"
android:key="list"
android:entries="@array/list"
android:entryValues="@array/IValues"
>
</ListPreference>

</PreferenceScreen>

array.xmli

<?xml version="1.0" encoding="utf-8"?>
<resources>
<string-array name="list">

<item>Ayopi</item>
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<item>Kopitoi</item>
</string-array>
<string-array name="IValues">
<item>0</item>
<item>1</item>
</string-array>

</resources>

About.java

package com.example.myfirstmaths;

import android.support.v7.app.AppCompatActivity;
import android.os.Bundle;

import android.view.Menultem;

import android.widget.ImageView;

public class About extends AppCompatActivity {

@Override

protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);
setContentView(R.layout.about);
ImageView img = (ImageView)findViewByld(R.id.imgapp);
img.setimageResource(R.drawable.app_icon);
getSupportActionBar().setHomeButtonEnabled(true);
getSupportActionBar().setDisplayHomeAsUpEnabled(true);

}

public boolean onOptionsltemSelected(Menultem item){
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int id=item.getltemld();

if(id==android.R.id.home){
this.finish();

}

return super.onOptionsltemSelected(item);

Counting.java

package com.example.myfirstmaths;

import android.content.SharedPreferences;
import android.content.res.ColorStateList;

import android.graphics.Color;

import android.graphics.drawable.ColorDrawable;
import android.media.MediaPlayer;

import android.preference.PreferenceManager;
import android.provider.CalendarContract;

import android.support.v7.app.AppCompatActivity;
import android.os.Bundle;

import android.view.Menultem;

import android.view.View;

import android.widget.Button;

import android.widget.ImageView;

import android.widget.LinearLayout;

import android.widget. TextView;
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public class MainActivity extends AppCompatActivity {
int counter;
Button add;
Button sub;
TextView warning;
LinearLayout i
ImageView img;
ImageView cats;

View view;

@Override

protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);
setContentView(R.layout.activity _main);
counter=0;
final MediaPlayer zero= MediaPlayer.create(MainActivity.this,R.raw.miden);
final MediaPlayer one= MediaPlayer.create(MainActivity.this,R.raw.ena);
final MediaPlayer two= MediaPlayer.create(MainActivity.this,R.raw.duo);
final MediaPlayer three= MediaPlayer.create(MainActivity.this,R.raw.tria);
final MediaPlayer four= MediaPlayer.create(MainActivity.this,R.raw.tessera);
final MediaPlayer five= MediaPlayer.create(MainActivity.this,R.raw.pente);
final MediaPlayer six= MediaPlayer.create(MainActivity.this,R.raw.eksi);
final MediaPlayer seven= MediaPlayer.create(MainActivity.this,R.raw.epta);
final MediaPlayer eight= MediaPlayer.create(MainActivity.this,R.raw.oktw);
final MediaPlayer nine= MediaPlayer.create(MainActivity.this,R.raw.ennea);
add=(Button)findViewByld(R.id.btAdd);

sub=(Button)findViewByld(R.id.btSub);
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warning=(TextView)findViewByld(R.id.warning);
li=(LinearLayout)findViewByld(R.id.Inlay);
img=(ImageView) findViewByld(R.id.iv);
cats=(ImageView)findViewByld(R.id.ivcnt);
img.setimageResource(R.drawable.zero);

SharedPreferences getCol =
PreferenceManager.getDefaultSharedPreferences(getBaseContext());

String values=getCol.getString("list","1");
if(values.contentEquals("0")) {

li.setBackgroundColor(getResources().getColor(R.color.blue));
telse{

li.setBackgroundColor(getResources().getColor(R.color.pink));

add.setOnClickListener(new View.OnClickListener(){
public void onClick(View v) {
warning.setText("");
if (counter < 9) {
counter++;
} else {
warning.setText("MaBaivoupue atrd 10 0 péxpi 10 9");
}
switch(counter){
case(0):
img.setimageResource(R.drawable.zero);

cats.setimageResource(R.drawable.zerocats);
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zero.start();
break;

case(l):
img.setimageResource(R.drawable.one);
cats.setimageResource(R.drawable.onecat);
one.start();
break;

case(2):
img.setimageResource(R.drawable.two);
cats.setimageResource(R.drawable.twocats);
two.start();
break;

case(3):
img.setimageResource(R.drawable.three);
cats.setlmageResource(R.drawable.threecats);
three.start();
break;

case(4):
img.setimageResource(R.drawable.four);
cats.setimageResource(R.drawable.fourcats);
four.start();
break;

case(b):
img.setimageResource(R.drawable.five);
cats.setimageResource(R.drawable.fivecats);
five.start();

break;
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case(6):
img.setimageResource(R.drawable.six);
cats.setimageResource(R.drawable.sixcats);
six.start();
break;

case(7):
img.setimageResource(R.drawable.seven);
cats.setlmageResource(R.drawable.sevencats);
seven.start();
break;

case(8):
img.setimageResource(R.drawable.eight);
cats.setimageResource(R.drawable.eightcats);
eight.start();
break;

case(9):
img.setimageResource(R.drawable.nine);
cats.setimageResource(R.drawable.ninecats);
nine.start();

break;

D;

sub.setOnClickListener(new View.OnClickListener(){
public void onClick(View v){
warning.setText("");

if(counter>0){
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counter--;
}
else{
warning.setText("MaBaivoupe atrd 10 0 pyéExp! T0 9");
}
switch(counter){
case(0):
img.setimageResource(R.drawable.zero);
cats.setimageResource(R.drawable.zerocats);
zero.start();
break;
case(l):
img.setimageResource(R.drawable.one);
cats.setlmageResource(R.drawable.onecat);
one.start();
break;
case(2):
img.setimageResource(R.drawable.two);
cats.setimageResource(R.drawable.twocats);
two.start();
break;
case(3):
img.setimageResource(R.drawable.three);
cats.setimageResource(R.drawable.threecats);
three.start();
break;

case(4):
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img.setimageResource(R.drawable.four);
cats.setimageResource(R.drawable.fourcats);
four.start();
break;

case(5):
img.setimageResource(R.drawable.five);
cats.setlmageResource(R.drawable.fivecats);
five.start();
break;

case(6):
img.setimageResource(R.drawable.six);
cats.setimageResource(R.drawable.sixcats);
six.start();
break;

case(7):
img.setimageResource(R.drawable.seven);
cats.setimageResource(R.drawable.sevencats);
seven.start();
break;

case(8):
img.setimageResource(R.drawable.eight);
cats.setimageResource(R.drawable.eightcats);
eight.start();
break;

case(9):
img.setimageResource(R.drawable.nine);

cats.setimageResource(R.drawable.ninecats);

95 amd 143



Mtuxlakn epyaocia tng dottntplag Mamadnuntpiov XpuooULAag

nine.start();

break;

}

D;
getSupportActionBar().setHomeButtonEnabled(true);

getSupportActionBar().setDisplayHomeAsUpEnabled(true);
}
public boolean onOptionsitemSelected(Menultem item){
int id=item.getltemId();
if(id==android.R.id.home){
this.finish();
}

return super.onOptionsltemSelected(item);

Substraction.java

package com.example.myfirstmaths;

import android.app.Activity;

import android.app.AlertDialog;

import android.content.DialogInterface;

import android.content.Intent;

import android.content.SharedPreferences;

import android.media.MediaPlayer;
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import android.os.Bundle;

import android.preference.PreferenceManager;
import android.support.v7.app.AppCompatActivity;
import android.view.Menultem;

import android.view.View;

import android.widget.Button;

import android.widget.ImageView;

import android.widget.RelativeLayout;

import android.widget. TextView;

import java.util. Random;

public class Substraction extends AppCompatActivity {

public static int result;

public static int pososto=0;

public static int life=10;

public static TextView lives;

RelativeLayout rl;

ImageView imagelife;

protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);
setContentView(R.layout.substraction);
rl=(RelativeLayout)findViewByld(R.id.rllay);
imagelife=(ImageView)findViewByld(R.id.lives);

SharedPreferences getCol =
PreferenceManager.getDefaultSharedPreferences(getBaseContext());

String values=getCol.getString("list","1");

if(values.contentEquals("0")) {
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rl.setBackgroundColor(getResources().getColor(R.color.blue));
imagelife.setimageResource(R.drawable.car);
telse{
rl.setBackgroundColor(getResources().getColor(R.color.pink));
imagelife.setimageResource(R.drawable.heart);
}
final MediaPlayer right = MediaPlayer.create(Substraction.this,R.raw.correct);
final MediaPlayer wrong=MediaPlayer.create(Substraction.this,R.raw.wrong);
final MediaPlayer fail = MediaPlayer.create(Substraction.this,R.raw.fail);
final MediaPlayer yeah=MediaPlayer.create(Substraction.this,R.raw.sucess);
lives=(TextView)findViewByld(R.id.life);
Button miden= (Button)findViewByld(R.id.miden);
Button ena=(Button)findViewByld(R.id.ena);
Button duo=(Button)findViewByld(R.id.duo);
Button tria=(Button)findViewByld(R.id.tria);
Button tessera=(Button)findViewByld(R.id.tessera);
Button pente=(Button)findViewByld(R.id.pente);
Button eksi=(Button)findViewByld(R.id.eksi);
Button epta=(Button)findViewByld(R.id.epta);
Button oktw=(Button)findViewByld(R.id.oktw);
Button ennia=(Button)findViewByld(R.id.ennia);

numbers();

miden.setOnClickListener(new View.OnClickListener() {
public void onClick(View v) {
if(result==0){

right.start();
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}

else{
wrong.start();
life--;
lives.setText(""+life);
}
pososto++;
if (pososto == 10) {

AlertDialog.Builder builder = new
AlertDialog.Builder(Substraction.this);

builder.setTitle("Ep@avion atroteAeoudTwV");

builder.setMessage(new StringBuilder().append("lMocooTé emiTu)Xiag:
").append(life).append("/10").toString());

if(life>=7){
yeah.start();

}

else{
fail.start();

}

builder.setPositiveButton("OK", new Dialoginterface.OnClickListener()

@Override
public void onClick(Dialoginterface dialog, int which) {
Intent i = new Intent("com.example.myfirstmaths.MENU");
startActivity(i);
}
D;

AlertDialog alert = builder.create();
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alert.show();
pososto = 0;
life=10;

}

numbers();

D

ena.setOnClickListener(new View.OnClickListener() {
public void onClick(View v) {
if(result==1){
right.start();
}
else{
wrong.start();
life--;
lives.setText(""+life);
}
pososto++;
if (pososto == 10) {

AlertDialog.Builder builder = new
AlertDialog.Builder(Substraction.this);

builder.setTitle("Ep@avion atroteAeCudTWV");

builder.setMessage(new StringBuilder().append("NMocooTé emTuxiag:
").append(life).append("/10").toString());

if(life>=7){

yeah.start();

100 atré 143



Mtuxlakn epyaocia tng dottntplag Mamadnuntpiov XpuooULAag

}

else{
fail.start();

}

builder.setPositiveButton("OK", new Dialoginterface.OnClickListener()

@Override
public void onClick(Dialoginterface dialog, int which) {
Intent i = new Intent("com.example.myfirstmaths. MENU");
startActivity(i);
}
b
AlertDialog alert = builder.create();
alert.show();
pososto = 0;
life=10;
}

numbers();;

}
D;
duo.setOnClickListener(new View.OnClickListener() {

public void onClick(View v) {

if(result==2){
right.start();

}

else{
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wrong.start();
life--;
lives.setText(""+life);
}
pososto++;
if (pososto == 10) {

AlertDialog.Builder builder = new
AlertDialog.Builder(Substraction.this);

builder.setTitle("Ep@avion atroteAeopaTWV");

builder.setMessage(new StringBuilder().append("lMocooTé emiTUXiag:
").append(life).append("/10").toString());

if(life>=7){
yeah.start();

}

else{
fail.start();

}

builder.setPositiveButton("OK", new Dialoginterface.OnClickListener()

@Override
public void onClick(Dialoginterface dialog, int which) {
Intent i = new Intent("com.example.myfirstmaths.MENU");
startActivity(i);
}
b;
AlertDialog alert = builder.create();
alert.show();

pososto = 0;
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life=10;
}
numbers();
}
b;
tria.setOnClickListener(new View.OnClickListener() {
public void onClick(View v) {
if(result==3){
right.start();
}
else{
wrong.start();
life--;
lives.setText(""+life);
}
pososto++;
if (pososto == 10) {

AlertDialog.Builder builder = new
AlertDialog.Builder(Substraction.this);

builder.setTitle("Epgavion atroteAeoudTWV");

builder.setMessage(new StringBuilder().append("lMocooTé emiTu)xiag:
").append(life).append("/10").toString());

if(life>=7){
yeah.start();
}

else{

fail.start();
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builder.setPositiveButton("OK", new Dialoginterface.OnClickListener()

@Override
public void onClick(Dialoginterface dialog, int which) {
Intent i = new Intent("com.example.myfirstmaths.MENU");
startActivity(i);
}
b;
AlertDialog alert = builder.create();
alert.show();
pososto = O;
life=10;
}

numbers();

}
b;
tessera.setOnClickListener(new View.OnClickListener() {
public void onClick(View v) {
if(result==4){
right.start();
}
else{
wrong.start();
life--;

lives.setText(""+life);
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poOsosto++;
if (pososto == 10) {

AlertDialog.Builder builder = new
AlertDialog.Builder(Substraction.this);

builder.setTitle("Ep@avion atroteAeopaTwv");

builder.setMessage(new StringBuilder().append("lMocooTé emiTu)xiag:
").append(life).append("/10").toString());

if(life>=7){
yeah.start();

}

else{
fail.start();

}

builder.setPositiveButton("OK", new Dialoginterface.OnClickListener()

@Override
public void onClick(Dialoginterface dialog, int which) {
Intent i = new Intent("com.example.myfirstmaths.MENU");
startActivity(i);
}
b;
AlertDialog alert = builder.create();
alert.show();
pososto = 0;
life=10;
}

numbers();
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}
D;
pente.setOnClickListener(new View.OnClickListener() {
public void onClick(View v) {
if(result==5){
right.start();
}
else{
wrong.start();
life--;
lives.setText(""+life);
}
pososto++;
if (pososto == 10) {

AlertDialog.Builder builder = new
AlertDialog.Builder(Substraction.this);

builder.setTitle("Ep@avion atroteAeoudaTwv");

builder.setMessage(new StringBuilder().append("lMocooTé emiTuxiag:
").append(life).append("/10").toString());

if(life>=7){
yeah.start();
}

else{

fail.start();

}

builder.setPositiveButton("OK", new Dialoginterface.OnClickListener()

@Override
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public void onClick(Dialoginterface dialog, int which) {
Intent i = new Intent("com.example.myfirstmaths. MENU");
startActivity(i);
}
D;
AlertDialog alert = builder.create();
alert.show();
pososto = O;
life=10;
}

numbers();

}
D;
eksi.setOnClickListener(new View.OnClickListener() {
public void onClick(View v) {
if(result==6){
right.start();
}
else{
wrong.start();
life--;
lives.setText(""+life);
}
pososto++;

if (pososto == 10) {
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AlertDialog.Builder builder = new
AlertDialog.Builder(Substraction.this);
builder.setTitle("Ep@avion atroteAeoudTwv");

builder.setMessage(new StringBuilder().append("lMocooTé emiTuyxiag:
").append(life).append("/10").toString());

if(life>=7){
yeah.start();

}

else{
fail.start();

}

builder.setPositiveButton("OK", new Dialoginterface.OnClickListener()

@Override
public void onClick(Dialoginterface dialog, int which) {
Intent i = new Intent("com.example.myfirstmaths. MENU");
startActivity(i);
}
b;
AlertDialog alert = builder.create();
alert.show();
pososto = 0;
life=10;
}

numbers();
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epta.setOnClickListener(new View.OnClickListener() {
public void onClick(View v) {
if(result==7){
right.start();
}
elsef
wrong.start();
life--;
lives.setText(""+life);
}
pososto++;
if (pososto == 10) {

AlertDialog.Builder builder = new
AlertDialog.Builder(Substraction.this);

builder.setTitle("Ep@avion atroteAcopaTWV");

builder.setMessage(new StringBuilder().append("lMocooTé emiTuyiag:
").append(life).append("/10").toString());

if(life>=7){
yeah.start();
}

else{

fail.start();

}

builder.setPositiveButton("OK", new Dialoginterface.OnClickListener()

@Override
public void onClick(Dialoginterface dialog, int which) {

Intent i = new Intent("com.example.myfirstmaths.MENU");
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startActivity(i);
}
b;
AlertDialog alert = builder.create();
alert.show();
pososto = O;
life=10;
}

numbers();

}
b
oktw.setOnClickListener(new View.OnClickListener() {
public void onClick(View v) {
if(result==8){
right.start();
}
else{
wrong.start();
life--;
lives.setText("+life);
}
pOSosto++;
if (pososto == 10) {

AlertDialog.Builder builder = new
AlertDialog.Builder(Substraction.this);

builder.setTitle("Ep@avion atroteAeaudaTwv");
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builder.setMessage(new StringBuilder().append("lMocooTé emiTuyxiag:
").append(life).append("/10").toString());

if(life>=7){

yeah.start();
}
else{

fail.start();

}

builder.setPositiveButton("OK", new Dialoginterface.OnClickListener()

@Override
public void onClick(Dialoginterface dialog, int which) {
Intent i = new Intent("com.example.myfirstmaths. MENU");
startActivity(i);
}
b
AlertDialog alert = builder.create();
alert.show();
pososto = 0;
life=10;
}

numbers();

}

D;

ennia.setOnClickListener(new View.OnClickListener() {
public void onClick(View v) {

if(result==9){
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right.start();
}
else{
wrong.start();
life--;
lives.setText(""+life);
}
pososto++;
if (pososto == 10) {

AlertDialog.Builder builder = new
AlertDialog.Builder(Substraction.this);

builder.setTitle("Ep@avion atroteAeoudTwWV");

builder.setMessage(new StringBuilder().append("lMocooTé emiTUXiag:
").append(life).append("/10").toString());

if(life>=7){
yeah.start();

}

else{
fail.start();

}

builder.setPositiveButton("OK", new Dialoginterface.OnClickListener()

@Override
public void onClick(Dialoginterface dialog, int which) {
Intent i = new Intent("com.example.myfirstmaths.MENU");

startActivity(i);
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AlertDialog alert = builder.create();
alert.show();

pososto = O;

life=10;

lives.setText(""+life);

}

numbers();

D

getSupportActionBar().setHomeButtonEnabled(true);

getSupportActionBar().setDisplayHomeAsUpEnabled(true);

public void numbers(){

ImageView numl = (ImageView) findViewByld(R.id.ivnum1);
ImageView num2 = (ImageView) findViewByld(R.id.ivnum2);
int min = 0;

int max = 9;

Random r = new Random();

int numberl = r.nextIint(max - min + 1) + min;

int number2 = r.nextint(max - min + 1) + min;
while(numberl<number2){

numberl = r.nextint(max - min + 1) + min;

number2 = r.nextint(max - min + 1) + min;
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result=numberl-number2;

switch(numberl1){

case(0):
numl.setimageResource(R.drawable.zero);
break;

case(1):
numl.setimageResource(R.drawable.one);
break;

case(2):
numl.setimageResource(R.drawable.two);
break;

case(3):
numl.setimageResource(R.drawable.three);
break;

case(4):
numl.setimageResource(R.drawable.four);
break;

case(b):
numl.setimageResource(R.drawable.five);
break;

case(6):
numl.setimageResource(R.drawable.six);
break;

case(7):
numl.setimageResource(R.drawable.seven);

break;
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case(8):
numl.setimageResource(R.drawable.eight);
break;

case(9):
numl.setimageResource(R.drawable.nine);
break;

}
switch(number2){

case(0):
num2.setimageResource(R.drawable.zero);
break;

case(l):
numz2.setimageResource(R.drawable.one);
break;

case(2):
num?2.setimageResource(R.drawable.two);
break;

case(3):
numz2.setimageResource(R.drawable.three);
break;

case(4):
num?2.setimageResource(R.drawable.four);
break;

case(b):
num2.setimageResource(R.drawable.five);
break;

case(6):
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numz2.setimageResource(R.drawable.six);
break;

case(7):
numz2.setimageResource(R.drawable.seven);
break;

case(8):
numz2.setimageResource(R.drawable.eight);
break;

case(9):
numz2.setimageResource(R.drawable.nine);

break;

public boolean onOptionsltemSelected(Menultem item){
int id=item.getltemld();
if(id==android.R.id.home){
this.finish();
pososto=0;

life=10;

}

return super.onOptionsltemSelected(item);
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Addition.java

package com.example.myfirstmaths;

import android.app.Activity;

import android.app.AlertDialog;

import android.content.Dialoginterface;

import android.content.Intent;

import android.content.SharedPreferences;
import android.media.MediaPlayer;

import android.os.Bundle;

import android.preference.PreferenceManager;
import android.support.v7.app.AppCompatActivity;
import android.view.Menultem;

import android.view.View;

import android.widget.Button;

import android.widget.ImageView;

import android.widget.RelativeLayout;

import android.widget. TextView;

import java.util. Random;

public class Addition extends AppCompatActivity {
public static int result;
public static int pososto=0;

public static int life=10;
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RelativeLayout rl;

ImageView imagelife;

protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);
setContentView(R.layout.addition);
ri=(RelativeLayout)findViewByld(R.id.rllay);
imagelife=(ImageView)findViewByld(R.id.lives);

SharedPreferences getCol =
PreferenceManager.getDefaultSharedPreferences(getBaseContext());

String values=getCol.getString("list","1");
if(values.contentEquals("0")) {
rl.setBackgroundColor(getResources().getColor(R.color.blue));

imagelife.setimageResource(R.drawable.car);

telse{
rl.setBackgroundColor(getResources().getColor(R.color.pink));
imagelife.setimageResource(R.drawable.heart);
}
final TextView lives=(TextView)findViewByld(R.id.life);
final MediaPlayer right = MediaPlayer.create(Addition.this,R.raw.correct);
final MediaPlayer wrong=MediaPlayer.create(Addition.this,R.raw.wrong);
final MediaPlayer fail = MediaPlayer.create(Addition.this,R.raw.fail);
final MediaPlayer yeah=MediaPlayer.create(Addition.this,R.raw.sucess);
Button miden= (Button)findViewByld(R.id.miden);
Button ena=(Button)findViewByld(R.id.ena);
Button duo=(Button)findViewByld(R.id.duo);

Button tria=(Button)findViewByld(R.id.tria);
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Button tessera=(Button)findViewByld(R.id.tessera);
Button pente=(Button)findViewByld(R.id.pente);
Button eksi=(Button)findViewByld(R.id.eksi);
Button epta=(Button)findViewByld(R.id.epta);
Button oktw=(Button)findViewByld(R.id.oktw);
Button ennia=(Button)findViewByld(R.id.ennia);
Button deka=(Button)findViewByld(R.id.deka);

numbers();

miden.setOnClickListener(new View.OnClickListener() {
public void onClick(View v) {

if(result==0){
right.start();

}

elsef
wrong.start();
life--;
lives.setText(""+life);

}

pososto++;

if (pososto == 10) {
AlertDialog.Builder builder = new AlertDialog.Builder(Addition.this);
builder.setTitle("Ep@avion atroTeAEOUATWV");

builder.setMessage(new StringBuilder().append('lMocooTé emiTuxiag:
").append(life).append("/10").toString());

if(life>=7){

yeah.start();
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}

else{
fail.start();

}

builder.setPositiveButton("OK", new Dialoginterface.OnClickListener()

@Override
public void onClick(Dialoginterface dialog, int which) {
Intent i = new Intent("com.example.myfirstmaths. MENU");
startActivity(i);
}
b
AlertDialog alert = builder.create();
alert.show();
pososto = 0;
life=10;
}

numbers();

D;

ena.setOnClickListener(new View.OnClickListener() {

public void onClick(View v) {

if(result==1){

right.start();

120 a6 143



Mtuxlakn epyaocia tng dottntplag Mamadnuntpiov XpuooULAag

else{
wrong.start();
life--;
lives.setText(""+life);
}
pososto++;
if (pososto == 10) {
AlertDialog.Builder builder = new AlertDialog.Builder(Addition.this);
builder.setTitle("Ep@avion atroteAeouaTWV");

builder.setMessage(new StringBuilder().append('lMocooTé emiTuxiag:
").append(life).append("/10").toString());

if(life>=7){
yeah.start();

}

else{
fail.start();

}

builder.setPositiveButton("OK", new Dialoginterface.OnClickListener()

@Override
public void onClick(Dialoginterface dialog, int which) {
Intent i = new Intent("com.example.myfirstmaths. MENU");
startActivity(i);
}
D;
AlertDialog alert = builder.create();
alert.show();

pososto = 0;
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life=10;
}

numbers();

}
b;
duo.setOnClickListener(new View.OnClickListener() {
public void onClick(View v) {
if(result==2){
right.start();
}
else{
wrong.start();
life--;
lives.setText(""+life);
}
pososto++;
if (pososto == 10) {
AlertDialog.Builder builder = new AlertDialog.Builder(Addition.this);
builder.setTitle("Epgavion atroteAeoudTwv");

builder.setMessage(new StringBuilder().append('lMocooTé emiTuxiag:
").append(life).append("/10").toString());

if(life>=7){
yeah.start();
}

else{

fail.start();
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}

builder.setPositiveButton("OK", new Dialoginterface.OnClickListener()

@Override
public void onClick(Dialoginterface dialog, int which) {
Intent i = new Intent("com.example.myfirstmaths. MENU");
startActivity(i);
}
b
AlertDialog alert = builder.create();
alert.show();
pososto = 0;
life=10;
}

numbers();

}
b;
tria.setOnClickListener(new View.OnClickListener() {
public void onClick(View v) {
if(result==3){
right.start();
}
else{
wrong.start();
life--;

lives.setText(""+life);
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}

pososto++;

if (pososto == 10) {
AlertDialog.Builder builder = new AlertDialog.Builder(Addition.this);
builder.setTitle("Ep@avion atroTeAeOUATWV");

builder.setMessage(new StringBuilder().append('lMocooTé emiTuxiag:
").append(life).append("/10").toString());

if(life>=7){
yeah.start();

}

else{
fail.start();

}

builder.setPositiveButton("OK", new Dialoginterface.OnClickListener()

@Override
public void onClick(Dialoginterface dialog, int which) {
Intent i = new Intent("com.example.myfirstmaths. MENU");
startActivity(i);
}
b
AlertDialog alert = builder.create();
alert.show();
pososto = 0;
life=10;
}

numbers();
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}
D;
tessera.setOnClickListener(new View.OnClickListener() {
public void onClick(View v) {
if(result==4){
right.start();
}
else{
wrong.start();
life--;
lives.setText("+life);
}
pososto++;
if (pososto == 10) {
AlertDialog.Builder builder = new AlertDialog.Builder(Addition.this);
builder.setTitle("Ep@avion atroTeEAEOUATWV");

builder.setMessage(new StringBuilder().append('lMocooTé emmiTuxiog:
").append(life).append("/10").toString());

if(life>=7){
yeah.start();
}

else{

fail.start();

}

builder.setPositiveButton("OK", new Dialoginterface.OnClickListener()

@Override

public void onClick(Dialoginterface dialog, int which) {
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Intent i = new Intent("com.example.myfirstmaths.MENU");
startActivity(i);
}

D;

AlertDialog alert = builder.create();

alert.show();

pososto = 0;

life=10;

}

numbers();

}
b
pente.setOnClickListener(new View.OnClickListener() {
public void onClick(View v) {
if(result==5){
right.start();
}
else{
wrong.start();
life--;
lives.setText(""+life);
}
pOSosto++;
if (pososto == 10) {
AlertDialog.Builder builder = new AlertDialog.Builder(Addition.this);

builder.setTitle("Epgavion atroteAeouaTwv");
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builder.setMessage(new StringBuilder().append('lMocooTé emiTuxiag:
").append(life).append("/10").toString());
if(life>=7){
yeah.start();
}
else{
fail.start();

}

builder.setPositiveButton("OK", new Dialoginterface.OnClickListener()

@Override
public void onClick(Dialoginterface dialog, int which) {
Intent i = new Intent("com.example.myfirstmaths. MENU");
startActivity(i);
}
b
AlertDialog alert = builder.create();
alert.show();
pososto = 0;
life=10;
}

numbers();

}

D;

eksi.setOnClickListener(new View.OnClickListener() {
public void onClick(View v) {

if(result==6){
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right.start();
}
else{
wrong.start();
life--;
lives.setText(""+life);
}
pososto++;
if (pososto == 10) {
AlertDialog.Builder builder = new AlertDialog.Builder(Addition.this);
builder.setTitle("Ep@avion atroteAeOuaTWV");

builder.setMessage(new StringBuilder().append('lMocooTé emmiTuxiag:
").append(life).append("/10").toString());

if(life>=7){
yeah.start();

}

else{
fail.start();

}

builder.setPositiveButton("OK", new Dialoginterface.OnClickListener()

@Override
public void onClick(DialogInterface dialog, int which) {
Intent i = new Intent("com.example.myfirstmaths. MENU");
startActivity(i);
}
b;

AlertDialog alert = builder.create();
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alert.show();
pososto = 0;
life=10;

}

numbers();

}
D;
epta.setOnClickListener(new View.OnClickListener() {

public void onClick(View v) {

if(result==7){
right.start();

}

else{

wrong.start();
life--;
lives.setText(""'+life);
}
pososto++;
if (pososto == 10) {
AlertDialog.Builder builder = new AlertDialog.Builder(Addition.this);
builder.setTitle("Ep@avion atroTeAEOUATWV");

builder.setMessage(new StringBuilder().append("lMocooTé emiTuxiag:
").append(life).append("/10").toString());

if(life>=7){

yeah.start();
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else{
fail.start();

}

builder.setPositiveButton("OK", new Dialoginterface.OnClickListener()

@Override
public void onClick(Dialoginterface dialog, int which) {
Intent i = new Intent("com.example.myfirstmaths. MENU");
startActivity(i);
}
D;
AlertDialog alert = builder.create();
alert.show();
pososto = 0;
}

numbers();

}
b
oktw.setOnClickListener(new View.OnClickListener() {
public void onClick(View v) {
if(result==8){
right.start();
}
else{
wrong.start();

life--;
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lives.setText(""+life);

}

pososto++;

if (pososto == 10) {
AlertDialog.Builder builder = new AlertDialog.Builder(Addition.this);
builder.setTitle("Ep@avion atroTeAeOUaTWV");

builder.setMessage(new StringBuilder().append('lMocooTé emmiTuxiog:
").append(life).append("/10").toString());

if(life>=7){
yeah.start();

}

else{
fail.start();

}

builder.setPositiveButton("OK", new Dialoginterface.OnClickListener()

@Override
public void onClick(Dialoginterface dialog, int which) {
Intent i = new Intent("com.example.myfirstmaths.MENU");
startActivity(i);
}
b;
AlertDialog alert = builder.create();
alert.show();
pososto = 0;
life=10;
}

numbers();
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}
D;
ennia.setOnClickListener(new View.OnClickListener() {
public void onClick(View v) {
if(result==9){
right.start();
}
else{
wrong.start();
life--;
lives.setText(""+life);
}
pososto++;
if (pososto == 10) {
AlertDialog.Builder builder = new AlertDialog.Builder(Addition.this);
builder.setTitle("Ep@avion atroTeEAEOUATWV");

builder.setMessage(new StringBuilder().append('lMocooTé emmiTuxiag:
").append(life).append("/10").toString());

if(life>=7){
yeah.start();
}

else{

fail.start();

}

builder.setPositiveButton("OK", new Dialoginterface.OnClickListener()

@Override
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public void onClick(Dialoginterface dialog, int which) {
Intent i = new Intent("com.example.myfirstmaths. MENU");
startActivity(i);
}
D;
AlertDialog alert = builder.create();
alert.show();
pososto = 0;
life=10;
}
numbers();
}
b
deka.setOnClickListener(new View.OnClickListener() {
public void onClick(View v) {
if(result==10){
right.start();
}
else{
wrong.start();
life--;
lives.setText(""+life);
}
pOSosto++;
if (pososto == 10) {
AlertDialog.Builder builder = new AlertDialog.Builder(Addition.this);

builder.setTitle("Epgavion atroteAeouaTwv");
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builder.setMessage(new StringBuilder().append('lMocooTé emiTuxiag:
").append(life).append("/10").toString());
if(life>=7){
yeah.start();
}
else{
fail.start();

}

builder.setPositiveButton("OK", new Dialoginterface.OnClickListener()

@Override
public void onClick(Dialoginterface dialog, int which) {
Intent i = new Intent("com.example.myfirstmaths. MENU");
startActivity(i);
}
b
AlertDialog alert = builder.create();
alert.show();
pososto = 0;
life=10;
}
numbers();
}
D;
getSupportActionBar().setHomeButtonEnabled(true);

getSupportActionBar().setDisplayHomeAsUpEnabled(true);
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public void numbers(){
ImageView numl=(ImageView)findViewByld(R.id.ivnum1);
ImageView num2=(ImageView)findViewByld(R.id.ivnum2);
int min = 0;
int max = 5;
Random r = new Random();
int numberl = r.nextint(max - min + 1) + min;
int number2 = r.nextint(max - min + 1) + min;
switch(numberl){
case(0):
numl.setimageResource(R.drawable.zero);
break;
case(l):
numl.setimageResource(R.drawable.one);
break;
case(2):
numl.setimageResource(R.drawable.two);
break;
case(3):
numl.setimageResource(R.drawable.three);
break;
case(4):
numl.setimageResource(R.drawable.four);
break;
case(5):
numl.setimageResource(R.drawable.five);

break;
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case(6):
numl.setimageResource(R.drawable.six);
break;

case(7):
numl.setimageResource(R.drawable.seven);
break;

case(8):
numl.setimageResource(R.drawable.eight);
break;

case(9):
numl.setimageResource(R.drawable.nine);
break;

}
switch(number2){

case(0):
num2.setimageResource(R.drawable.zero);
break;

case(1):
numz2.setimageResource(R.drawable.one);
break;

case(2):
num2.setimageResource(R.drawable.two);
break;

case(3):
num2.setimageResource(R.drawable.three);
break;

case(4):
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num2.setimageResource(R.drawable.four);
break;

case(b):
numz2.setimageResource(R.drawable.five);
break;

case(6):
numz2.setimageResource(R.drawable.six);
break;

case(7):
num2.setimageResource(R.drawable.seven);
break;

case(8):
num2.setimageResource(R.drawable.eight);
break;

case(9):
num2.setimageResource(R.drawable.nine);
break;

}

result=numberl+number2;

public boolean onOptionsltemSelected(Menultem item){
int id=item.getltemId();
if(id==android.R.id.home){
this.finish();

pososto=0;
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life=10;

}

return super.onOptionsltemSelected(item);

Display.xml

package com.example.myfirstmaths;

import android.app.Activity;

import android.content.Context;

import android.content.Intent;

import android.content.SharedPreferences;
import android.graphics.Color;

import android.media.MediaPlayer;

import android.os.Bundle;

import android.preference.PreferenceManager;
import android.provider.Telephony;

import android.widget.ProgressBar;

import static java.lang.Thread.sleep;

public class FirstScreen extends Activity{
MediaPlayer song;

ProgressBar progressbar;

protected void onCreate(Bundle savedinstanceState) {
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super.onCreate(savedinstanceState);
setContentView(R.layout.display);
song = MediaPlayer.create(FirstScreen.this, R.raw.sound);

SharedPreferences getPrefs =

PreferenceManager.getDefaultSharedPreferences(getBaseContext());

boolean music = getPrefs.getBoolean("checkbox" true);
if(music==true)

song.start();

progressbar= (ProgressBar) findViewByld(R.id.progbar);
progressbar.setMax(100);

progressbar.setProgress(0);

Thread timer = new Thread() {
public void run() {
try {
for(int i=0;i<100;i++){
progressbar.setProgress(i);
sleep(50);
}
} catch (InterruptedException e) {
e.printStackTrace();

} finally {

Intent openMainActivity = new

Intent("com.example.myfirstmaths.MENU");

startActivity(openMainActivity);
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h

timer.start();

protected void onPause(){
super.onPause();
song.release();

finish();

Menu.java

package com.example.myfirstmaths;

import android.content.Intent;

import android.support.v7.app.AppCompatActivity;
import android.os.Bundle;

import android.view.Menulnflater;

import android.view.Menultem;

import android.view.View;

import android.widget.Button;

import android.widget.ImageView;

import android.widget. TextView;

public class Menu extends AppCompatActivity {
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@Override
protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);

setContentView(R.layout.menu);

public boolean onCreateOptionsMenu(android.view.Menu menu) {
super.onCreateOptionsMenu(menu);
Menulnflater menulnflater = getMenulnflater();
menulnflater.inflate(R.menu.menu_main, menu);

return true;

public boolean onOptionsltemSelected(Menultem item) {
switch (item.getltemlid()) {

case R.id.settings:
Intent p = new Intent("com.example.myfirstmaths.PREFS");
startActivity(p);
break;

case R.id.information:
Intent i = new Intent("com.example.myfirstmaths. ABOUT");
startActivity(i);
break;

case R.id.exit:
finish();

break;
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return false;

public void counting(View view) {
startActivity(new Intent(this, MainActivity.class));
}
public void addition(View view) {
startActivity(new Intent(this, Addition.class));
}
public void substraction(View view) {
startActivity(new Intent(this, Substraction.class));
}
public void augmented(View view){

Intent
un=getPackageManager().getLaunchintentForPackage("com.Chrysa.cnt");

startActivity(un);

Preferences.java

package com.example.myfirstmaths;

import android.preference.PreferenceActivity;
import android.support.v7.app.ActionBar;

import android.support.v7.app.AppCompatActivity;
import android.os.Bundle;

import android.view.Menultem;
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public class Prefs extends PreferenceActivity {
@Override
protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);

addPreferencesFromResource(R.xml.prefs);
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