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«Me aropikrj prou guBivn kai yvwpilovrac Tic kupwaoeic . mou mpoBAémovrar amé e SiaréEsic
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autoAe€el mapdBeans, AoyokAomn Bewpsitar kai n Trapdppacn edapiwv amé éoya GAAwv,
OUUTTERIAGUBAVOUEVWV Kal EPYWY CUH@OITATWY [oU, KaBWS Karl n TTapdBean aToixEiwy Tou dAAor
ouvéde€av n emeéspydobnkav, xwpic avagopa arnv Tnyn. Ava@épw TAVTOTE [1E TTAnPOTNTA THY
TnyR Karw amé rov mivaka f axédio, 6mw¢ ara mapabéuara.

2. Aéxouar 611 n autoAelel mapd@son xwpeic sioaywyikd, akoua ki av ouvoleustal ammé
ava@opd arnv Tnyn o& KAamoio dAAo onuéeio Tou Keipévou i ato TéAog Tou, Eval avmypaen. H
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adeia ToU ouyypagéa i Tou ekdoTn. To fBio Kar o1 Trivakes Kai Ta oxédia

4. Aéxopal OAEC TIC CUVETTEIEC OE TTERITITWON AOYOKAOTING 1 avTiypaphc.
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O —-HAnA
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ToU GpBpou 8 map. 4 N. 1599/1986 nuwpeitar ue QUAGKION TouAdyioTov TpiWv pnvwy. Edv o utraitiog
QuTWV TwV TTRAEswWY
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IepiAnyn

Ye pla emoxn Omou n texvoloyia kaBe pépa avamtioostal pe puBpd peyahltepo amod MOTE,
Snuloupyolvtal avaykeg mou Sev eiyape mote okedtel. Ta é€unva cuotripata gxouv utoBetnBel amod 1
Bopnyavia aAAd kat otnv kaBnuepwotnta pac. OL avaykes yia VEEG , PBEATIOTEC KOL OLKOVOULKEC
KALVOTOW(EC elval éva Baotkd KpLTHpLo Tr¢ olkovopiag Tou ofpepa. To Aladiktuo twy Mpaypdtwy eival pa
and Tg PackOTEPES TEXVOAOYIEC Yo TNV SnULloupylal AUTWY TWV KALVOTOMIWY KaBWE eVOmolel OAeg TIC
SpaotnplotNTeg 08 Eva KABOAKO KATAVEUNMEVO CUOTNA TO OO0 , UITOPEL va EXEL TOV EAEYXO MAVW OE
€va oclUotnua Kat va to poypappartifel onwe évac avBpwrmoc aAld ypnyopotepa kKot anodotikotepa. Me
™mv xprion e Mnxavikig Mabnong kat tov kaBoplopd Kavovwy pmopoupe va “sknaldetouvpe” éva
oLOTNUO VO KATAVOEL Kal va eAéyxeL éva oUVOAO gpyaAelwv KoL TPOYPAUATWY OMWE aKPLBWC £vog
avBpwmog , éxovtac To MAEOVEKTNHA TG HeAETNe Twy dedopévwy yia mpofAedn peAloviikwy arlaywv

WOTE VO AIOTPEMOVTAL CEVAPLA Ta oTtoia Ba ATav KATACTPOIKA 1 altAd [N amoSoTIKA.

Itnv gpyacia auth XPnOLLOTMOLWVTAC OAQL QUTEC TILC TEXVOAOYLIEC, KATAOKEVACOE EVO QUTOLATO
Oeppoknmio to onoio xwpilc tnv avBpwrvr emPBAePn pmopel kot maipvel anopAoel avaloya PE TIC
nepBarlovtikéc ouvBnkeg kal Bacel KAmowwv TPoKaBOopLoOPEVWY KavOvwy , va Taipvel amodaoelg
akplfwg omwce Ba TIc Emalpve évag yewnovog, avtopatonowwvrag t dadikaoia tng KaAAEpyelag putwy
LE 6la Kal KaAUTEPA AMOTEAECLATA QIO TO CUUPBATIKO Tpomo Omou Ba XpelaldTav va UTApXEL KaBnepvn
enifAedn.
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Abstract

We are living in an era in which technology keeps growing and upgrading with a rate never seen
before, creating and inventing needs that humans never depicted before. Intelligent systems have been
embraced by the Industry and our daily life. The need for new, innovating and quality products is a main
focus for the growth of the economy in today’s standard. Internet of Things is one of the primary
technology, in order to succeed this innovation, using a unanimous distributed system It can embed all the
actions and control over a system to achieve what a human can do, but faster and better. Using Machine
Leering and a Rule Based system, we can set up a system that can be trained to have control over a
structure and knowledge over it, with the advantage it can predict events that must be prevented or

mitigated, using the data streams that the system produces.

Using the knowledge and the technologies mentioned above, in this thesis we constructed and
developed an automated GreenHouse, which can function without the human need, using the data streams
and the rules it can take actions and make decisions using the environmental data, achieving what an
expert in the agricultural domain could have. Resulting in the automation of agriculture producing same

level or better outcomes, without the need of constant supervision.
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1.Arab1xtvo Twv Hpayuatwv

1.1 Iotopixn Avadpoun tov AtadiKTUOU TRV TPAYUATOV

H gudavion kat o oplopdg tou Internet of things (I0T), <<Awadiktuo twv Mpaypdtwy >>
onwe Ba unopolos va ovopaotel ota EAANVIKG, xpnotporowBnke yia mpwtn ¢opd to 1999 amnd
Tov eTuxepnuatia Kevin Ashton.

Méoa amd TNV EMOTNUOVIKA TOU £peEuva Tapouciacs tn oUVOEDN QAVTLKELMEVWY UE TO
internet x&pn otn xpron padlocuxVoTHTWV.

KaBwg ta xpoévia kKuAoUv, mapatnPoUKE WS OAO KOl TIEPLOCOTEPEC CUCKEUEC QTTOKTOUV
aLoBNTAPEG KAl POC TAPEXOUV TN SUVATOTNTA VA T CUVOEOULE KAl VA TIC EAEYXOULE HECW TOU
kwvntol pac tnAédwvou f vrtodoyioth. Autd ylati ot ateBntipeg pacg Sivouv tn duvatdTnTa OTIC
CUOKEUEC VOl cUVSEOVTaL OTO TIAYKOGHLO LoTd. OAo autd poc Sivel To armotéAeopa TS HETAED TOUC

ETIKOWVWVLAG , AAAQ KAl TNG ETTLKOLVWVLAG e ToVv avBpwrto.

Ta mpwta povtéAa mou Ba propoloav va neplypaldiouy tov oplopd tou Internet of things
elval ta €éunva omitia. AnAadn va cou Sivetal n Suvarotnta va eAéyXElg TO OMiTL Cou aro
artooctacn. Méow yila mapaSelypo Tou KvnTtoU cou ThAEGWVOU Vo UIMOPELC va EAEVEELC QIO TO
VEVIKO TOU OTUTIOU OOU MEXPL TIC TIO HEHOVWHEVEC CUCKEUEC, BAEme mAuvthiplo polxwv f
kadetiEpa, olotnua KAsbwupatog HEXpL ouvotnua Yekaopol ykalov. Anupoupynbnke n
Suvartétnta va urtdpéouv Egxwplotd podil AslToUpYLAC TWV CUCKEUWV .

1.2 Oprouog Aradixktvov twv Ipayuatwv

To Awadiktuo Twv mpayudtwy 1 Ivtepvet twv mpaypdatwy (ayyAwa: Internet of things)
aroteAel To Siktuo emikowwviag MANBWPAC CUCKEUWY, OLKLOKWY CUCKEUWY, OLUTOKLVATWY KaBwg
Kal KABOE OVTLKELWEVOU TIOU EVOWHOTWVEL NAEKTPOVIKA WHEOQ, AOVIOULIKO, aloBntnpeg kot
ouvbeolpdtnta o OIKTUO WOTE va ETITPEMETAL n ouvdeon Kal n avtaAayn SeSopévwv.
AmhoUotepa, n ¢ocodia tou loT eival n cvvéeon GAWV TwWV NAEKTPOVIKWY CUCKEUWV UETAEU
Touc (tormikoé Siktuo) f pue Suvarotnta cuvdeong oto Sladiktuo (maykooLo LoTo).
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Ewova 1 - AlaSiKTuo TWwV IpaypaTwy

H évvola "Things" (mpaypata) dev eival avotnpa cuvbedeuévn pe oplopEvVa TpoiovTa.
Avadépetal oe pia gupeia molklia cuokeuwv evteAwe SLapopeTikd peTafl Toucg, OMWCE ylo
NApASelya QUTOKIVATA HE EVOWHATWHEVOUC oLoBnNTAPeS, KAMEPES, KALMOTIOTIKA, dwTa,
ouotnuata aocdaldeiag, smartwatches akopa kol autokivnta Twv omoiwv ol TEeplTAokol
awoBntApeg evromnilouv avtikeipeva otnv mopeio toug. Eival pepikd amd ta moAd mpoidvra
texvoloyiag. Baolkd xopaktnplotikd OAwv eival n olvdeon Hetafl TOUG HE QITWTEPO OKOTIO Th
duvatdTtnTa Tou XPAROTN va Ta eAEYXEL Artd €vav UMoAoyLoTh 1 Kwnto. O 6pog Internet of Things
amod66nke tnv dekaetia Tou 1990 and tov Kevin Ashton[8].

To Awadiktuo twv Mpaypdtwy (Internet of Things) eival pia amd Tig TPelC Kopudaisg
TeXVOAOYIKEG efelifelc tng emdupevng Oekaetiag (pali pe to mobile Internet katL tnv
OLUTOMATOTOLNON TNC YVWONC €PYACiag) KoL OMOTEAEL TO EMOUEVO HEYAAO BrHA OTOV XWPO TNG
texvoloyiag. O Ashton, o omolog gival évac amnd toug Wputeg tou Auto-ID center oto MIT, Atav
HEPOC HLaC opadac mou avakAAUWE Tov TPOTIO Vo CUVSECEL T AVTIKELLEVA e To AladiKkTuo péow
pLag stikétag RFID. [8]

1.3 Xapaxktnpirotika Aradixtvov tov Ipayuatowv

1. Euguia — O cuvduaocpog Tou UAKOU Kol Tou AoyLopkol og cuvepyacia e ToAUTAOKOUG
aAyopiBpouc , kablotd to Aladiktuo Twv paypdTwy éva E§umvo cUoTnUa To Orolo eival os Béon

va avtaneéEpOel Kal va evepynoeL avaloya PE TNV KaBe katdaotaon.
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2. Avvapkn ¢ovon — Exovracg tn Suvatotnta ywo apeon enadn He 0Ao to SIKTuo Kot To
rniepLfaAlov tou Kot avtaAAalovrac nAnpodopiec Hetafl Twv puokwy KOUBwY propel va aAAagel

TO QMTOTEAECLIOTAL TOU QVAAOYOL LE TNS TIANPOPOPLES OE TIPOLYLOTLKO XPOVO.

3, Emektaolpgotnta — Ze Mol texvoloyio omou kaBe kd6pBog , cuvedEpel oTO TEAKO
QtOTEAECHA KoL 0Th enefepyaoia Twv mAnpodoplwyv , eivat eDKoAo va yivel emMéKTaon Xwpig va

UTTAPXEL ONUAVTLIKN ETBapuvon oto ocloTnua.

4, AlcBntipec — Elval éva and ta 1o Bacikd KOPMPATIA tou Aladiktiou Twy MpoyHaTtwy
S10TL , JUE AUTOUC ETITUYXAVETOL N AMECH EMLKOWVWVIA e TOo PUOLKO TtEpLBAAAOV TTaAPAYOVTAC TNG
miAnpodopiec mouv BEAoULE.

5. AladopeTikotnTa — AVEEQPTATWE TNE OPXLITEKTOVIKAC N TOU AOYLOULKOU TIOU €XEL EVOC
KOuBoc, To Aladiktuo Twv mpayudtwy gival og B€on va UMOoTAPLEN TNV EMKOWVWVIA OVAUECA OF
Sladopetikad Siktua kol KOPBoug. AUTO £XEL WG QMWTEPO OKOMO TNV EMEKTACLUOTNTA KOL TNV

cupBatoTnTa AVAUESH O O TO CUCTHHOTA.

1.4 Kvpira Mépn tov AtabiKTUOU TV ITPAYUATOV

Ta tpla kKUpLa pEpN evog loT elvad:

1)OL cuokevég mou CUAAEYoUV OTTOUSHATIOTE KOl OTIOLASATIOTE OTLYMN XPNOLLOTIOLWVTAS
RFID texvolovia, atocntipeg kot kwdika. OAec autéc oL MAnpodopleg mou cuAAEyovtal
prtopet va mokidouv og moAumAdokotnTa , anod éva arko atodntipa Beppokpaciag Ewg éva
ovotnua petadoong {wvrtaviag ewkovac. Mo mapddsypa Ta TTPOOWIKA KWNTA HOG
cfomAlopéva pe ooBntApeg OMwE €ivol TA ETMITOXUTOUETPA, YUpooKomia, K.Am. Ta
Sebopéva mou cUAAEyovTaL Ard AUTA T TEPUATLKA OnpEla pmopouv va xpnaotuornotnBolv
oe Sladopoug Topeic, Omwe eivatl n avayvwplon avBpwrivng Kivnonc.

2)Ta Siktua emIKOWVWVIOG TTOU CUVSEOUV TI( CUOKEUEG OUTEC. Z€ €va TUTKG oUOTNUA
Awadiktuo twv Mpaypdtwy , oL awebntripeg slval mavta cuvSeUEVOL OTOL UTTOAOYLOTIKA
ocuoTApata péow emumedwy SiktOwv Kol emumedwy ocuvdeolpotntac. Ol cUOKEVEG slvat
Tavta ouvOepEVEG HETAlD TOUC eviwg Tou emutéSou cuvSeoIUOTNTAG. AvaAoya HE TO
pHEYeBOC TNG ePapUOYNE KOG OL CUCKEUES pac prtopolv va cuvbeBolyv péow LAN, MAN,

WAN 1 kot péow thAspwvikwy Siktiwy énwe eivat to 4G,5G.

3)Ta uroAoyLoTIKA cuoThata kat ot epappoyEg ou enefepyalovral ooa Sedopéva pgouv
QO KoL TIPOC TI CUCKEUVEC auTéC. MOALC To cUoTNHA EXEL OTNV KATOXH Tou ta dedopéva
niou ocVUMe€e amnd Toug aoONnTPEeS , TO AOYLOULKO EXEL TO POAO yLa TNV enefepyaoia TOUC.

Auto pmopel va eival évag amAog €Aeyxog Omou to Aoylopiko BAEmeL av n Beppokpaocia

17



mou Swafdotnke amd €va KALHOTIOTIKO , £€LvOL EVIWG OTOSEXTWV TIHWV , HEXPL Kot

moAUmAokouc aAyopiBuouc ou avayvwpilouv avtikeipeva péow enefepyaciac Bivteo.

1.5 Ilapadberyua 10T

1.Zg ktnvotpodo

Mrmopei ebkoAa pe TN BonBela KTNVLATPOU va TOTMOBETNOEL Ula CUCKEUN OoT o KaBs {wo
TIOU UTIApXEL OTNV LELOKTNOLA TOU, N OTIOL0L CUCGKEUN TIEPLXEL CUOTNHA EVIOTLOHOU HE TNV XPHon
GPS , cbotnpa Kataypadnc Twy WTKWY otolxeiwv tou {wou (r.X. Ktimouc Kapdidc) Kol prtopei
ovA TIaod OTLYHN va evtortilel mou gival To Komadil tou, Kabwe Kol tTnv cupnepldopd Twv {wwv.
Xwpic tnv avBpwrivA mapoucia yivetal Batn n Booknon og gAeyxouevo xwpo (vewdpdaxtn) ,
KaBwc Kat o EAeyxoc yia eEwTtepLkolc apAyovTee, Omwce Ba ATav yla mapddslypa évac ADKocC yia

£va Komadt mpofata.[2]
2.Z€ LATPLKN CUCKEUN

MNAaAL pe to 510 OKETTTIKO OMWE KOL OTOUC KTAVOTPOdoUC PAEMOUUE MWCE O YIATPOC UOC
Hropel ava maod oTypn va eAEYXEL TIC LETPROELS ToU aoBevn. dpeon Kal pe akpifela kataypadn
TILWV METPACEWV TWV acBevwVv OE TPAYHATIKO XPOVO. XPNOLUOTIOWVTOS aLoOnThpeg yla
maApoug, Bspuokpaocia, avamnvor, UmopoUHE va SnULoUPYHCOULE HOVTEAD WOoTe va tpoBAEPoupie
av évag acBevng mpokeltal va mabesl katl. Eva mapadsiypa gival, OTL PE TNV XpHoNn autol Tou
OUCTHLATOC UITOPOULE VO EYKOTOOTACOUUE O avBpwItoug Mmou €XouvV KAToLla vOoo Omwcg ival
Kplon mavikoU, Koapdlakd emewocodia, sykepaAlkd KA. Kol He TV Xprion O&edopévwyv va
TPOAQPBOULE QUTEC TIC KATAOTACELS Pplokovtag TtTNG HETAPANTEC TTOU TIC TIPOKAAOUV TIPLV KoV

yivouv.[2]
3.0tn Wéa Twv £EunVwy MOAEWV

Mo cuykeKkpEva o€ OTUAOUC GWTIOMOU 1 £EUTVOL LETPNTEG LTNPecLWY woeAsiac. ot loT
CUGKEVEC Tpocappélouy Th WXL cUpdwva HE To PUCLKO GwC N TNV XAUNAWVOUV HE TNV XPrion
aleBntipwv kivnone otav Sev avixvelouv avBpwrtouc f Ke TNV XpAon aletntnpwyv ¢wtoc yia vo
avolyouv Hovo otav Sev UTTAPXEL OPKETO LOLKO dwe. Mropolv ertionc He TNV Xpron awebnthpwy
QVIXVEVEL HETAAWY , va yivel éva clotnua otdBusuong to omolo Ba yvwpilel o MpaypaTIKO
Xpovo Tolec B€oeic eilval eAeUBepec Kal Ba evnuepwvel touc obdnyouc. OL petpntéc loT
EVNUEPWVOUV yla TA XAPOKTNPLOTIKA TNG KatavdAlwong (mooodtnta, wpeg xpnong kAm). Etol
kepdiloupe xapunAotepn KaTtavaAwaon pelpaToc, aoddAela kot AlyoTEPOUC pUTIOUC.
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2. ArofOntnpeg

2.1 Oprouog Arofntnpov

Ou awoBntnpec Bplokovral mavrtol yupw pag. MmopoUue va Toug BpoUpE OTO OTITL Hacg ,
otnVv S0UAELA HOC , OTO TIOAUKQTAOTALATA I} 0KOMA Kal ota voookopeia. Eival evowpatwpévol

OTOL KWVNTA KOG KOL VA AVATIOOTIO0TO KOMUATL TOU ALaSIKTOOU TWV IpayHATwV.

Yrdpxouv 6w Kal TTOAAA xpovia , HE TOV TTpWTo BepuooTtdtn va xpovoloyeital ota TEAn
Tou 1880 Kot Tou npwtou LTEpUBpou alteBnthpa va urtdpxet ard tv dekaetia tou 1940. Me tnhv
xpnon tou 10T kat péow tng Blopnxaviag , ot atobntrnpeg armoktolV XpNoLHOTNTA TTou TipLv Sev
giyav.

Zov oplopo €vOC alobnthpa, UmopoUlUE va armodwooupe OTL elval Ul CUCKEUR N OrmoLa
prtopet va evrortioel kat va Ynororotfoet allayég oto neptBdAiov. OL TIHEG El068oU prtopel va
nowkidouv and dwe, Bepuokpaoia, kivnon péxpt kat mieon. ‘Etol propolv va e€dyouv TOAUTLLES
nAnpodopieg , KaL av sival cuvSepévol og éva SikTuo va polpaoTolv auTES TG TTAnpodopieg e
aAloug kouBouc.

2.2 Turror Arontnpwv

Ewkova 2 — AwoBntipeg
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Toug aleBntnpec pmopoUE va Toug BpoUpe o TIOANG oXAHaTA KAl LeyEBN. AvdAoya pe
TIC AVAYKEC HaC Kol Toug Stabéoipuoug mépoug. Mepikol amd autolg sivat:

1. AwOntnpag Ospuokpaociac : O omolog HETPAEL TNV TOCOTNTA THG OEPULKAC
gvepyelag amd YLa TNyn, KoL TOU ETTITPETIETOL VO EVTOTIIEL KOlL VAL LETATPETIEL LUTEC
TIC aAhayEg og mAnpodopia.

2. AwoBntnpoacg Yypaoiag : Autdc o TUmoc aodntripa HETPA ThY MOcOTNTA USPATHWY
TIOU UTIAPYOUV OTOV aEpa f 08 AAAQ a€pLa.

3. AwoBntnpoacg Nisong : Evag atoOntnpag misong evrornilel T aAAayEC og Eva a€plo N
Hlo uypH ouocia.

4. AwOntApac Kivnong : Xpnowomoleital yia thv eviomnion xwpelc emadn , yua éva

avtikeipevo mou eival kovtd otov alcOnthipa. Me th XpAon NAEKTPOUAYVNTIKWY
KUMATWY R UrepLBpwV aKTivwy.

5. AwBntipacg Ztdbuncg : XpnolomoLeital yia thv aviyveuon thg otadung pag ovoiag
oUMIEPLAQLBAvVOVTACS TA LYPQ, T oKOVN KAl OTL UtApXEL € KOKKWwSN Hopdn.
6. AwoBntnpoacg Emwdxuvong : AviyveleL Ttnv aAAayn thg TaxUTtnTog eVOC aVTIKE(EVOU

o€ oxéaon He to Xpovo. MmopoUv smiong Kal va avixveVouv aAhayéc otn Baputnta.

7. Tupookdrio : To yUpOooKOTILO UIMOpPEL val ETPACEL TIC AAAAYES OTNV YWVLOKN
tax0TNTA R AAALWE ThY TaxUTNTA KOl ThV eEpLoTpodn EVOC AVTLIKELpHEVOU yUpw ard
gva afova.

8. Ontkocg : Mmnopel va eTatpéPel TG AKTIVEG ToU dWTOS 0 NAEKTPLIKA CHKATA.
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3. Mnxavikn Ma6non

3.1 Fioaywyn Mnyavikne Ma6nong

Mua antd tig Bepedundelg 8iotnteg / kavotnteg tou avBpwrivou eidoug eival n pabnon.
‘Etotl dnuoupyeitatl n 8éa tou nwe Ba ptopoUcE O EMIOTNHUOVIKOG TOHEAS Vo SnULOUPYACEL
UTIOAOYLOTIKA cuoThApata ta ornoia Ba propoloav va paBouv. Mo CUYKEKPLHEVE O TPOTIOC Va
ekmalSeUOOUE £vayv UTTOAOYLOTNA Va UIMOPEL val KATavosl xwplig va epeic va opiloups pntd Kdrmolo
TipoOypappa / Kavoveg.

H unxaviki tng ekpabnoncg pacg Ponbdst va aflomoinBel n mponyoUUevVn yvwon Kat
sunetpia kat va arnodobel otn Snulovpyia pnxavwy tkavwy va pabaivouv kat va eedicoovrat .

3.2 Oprouog Mnyavikns Mabnong
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Ewkova 3 — Mnyaviki pabnon
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O Tom M. Mitchell mpotelve €vav mio emiono opLoO TOU XPNOLUOTOLETaL EVPEWS: «Eva
TipOypa e uTtoAoyloth Agyetal OtTL pabaivel amd gumnepia E wg mpog pia kKAdon epyacwwyv T kot
éva petpo emiboong P, av n emiboon tou og epyaociec tng kKAdong T, OMWEG QAMOTIHATAL QO TO
pETpo P, BeAtwwvetal pe TV spmelpia E». Autog o oplopdg eival onpavtikog yia tov kaboplopd
NG KNXQVLIKAG HABnong oe Pooclkd Asltoupylkd TmAALOO TOpd HE  YWWOTLKOUC Opouc,
akoAouvBwvtag €toL TNV potacn tou Alan Turing otnv epyacia Tou «YTOAOYLOTIKEG NXAVES Kol
NonpooUvn», OTL TO EPWTNHA AV UITOPOoUV OL MNXAVEC va okedToUV, UITOPEL va avTIKaTaoTabeL HE
TO EPWINMA AV UITOpPoUV OL KNXOVES VO KAVOUV aUTO TIOU €pElC (WG OKEMTOMEVES OVIOTNTEG)

HItopoULE va KAVOUE. [6]

3.3 Movrela & Ilpotvria Mnyavikne MabOnong

3.3.1 Opirouos Movrtéelwv kat Ilpotvnnwv

MovtéAla Kol mpotuma ival To GOLVOUEVO KATA TO orolo €va cUoTnua BEATUWVEL TV
ard800n TOU KATA TNV EKTEAECN MLOL CUYKEKPLUEVNG epyaciog, xwplc va LMdpxeL avaykn va

TLPOYPAOTIOTEL EK VEOU.

Ztov avBpwrivo vou elval o UkoAo va cUANEEeL Sebopéva Kal va Ta emefepyaoTel, va ta Kpivel

KOLL VoL TOL KATAVEREL avTioTowa. NMwc dpwe autd eEnyeital pe th HNXAVIKA pabnonc;

ESw €Xoupe TNV KAVOTNTA E€VOC UTIOAOYLOTIKOD CUOTAHATOC va dnpoupyel HOvIEAQ N
npoTuNa Ao gva ouvolo dedopgvwy. Meta tnv oAokAnpwaon tng eKnaibeuong Tou HOVIEAOU TO
oclotnpa eival oe Béon va kdvel tpofAédeic kat va enefepyaotel Sedopéva ta omoia Sev ExeL
Eavadel moté. MNa mapadelypa popoUpe va ekrtatldeDoOUPE Eva HOVTEAO va avayvwpilel mpoowrna
Kol EKPPAoELS PE TNV TPOPOSATNON KATOLWY ELKOVWVY HE TIPOCWTTA, KOl META HE TNV XPAoN autoU

TOU MOVTEAOU UIMOPOULE va avayvwpiloUE OTolo8ATIOTE VEDO MPOCWTIO.

Ta CUYKEKPLUEVA LOVTEAQ 1) TPOTUTIAL UITopoLV va KAvouv TipofAEPelg | va pog Swaoouv
amoddoel. Mia mavopoLloTurtn okEWN LE TNV UTTOAOYLOTLK) OTOTLOTLKA.
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3.3.2 Katnyopicgc MovtéAlwv kat Ipotvrniwv

OL gpyaoilec UNXovIkNS paBnong cuvnBbwe taflvopoUvtal O TPELC UEYAAEC KATNYOPILEC,
avdloya pe TN ¢UON TOU EeKMALSEUTIKOU «OAUATOC» R TNV «ovatpododotnon» mou eival
Sl0B0<oua os €va ocboTnua ekpadnonc.

Emtnpolpevn padnon (aAAwwce ermPAenopevn pabnon i pabnon pe emifAsdn) (supervised
learning): To umoAoyloTikd TpOypappa SEXETAL TIC TIOPASELYUATIKEC £L0060UG KaBwg Kal Ta
emBuUUNTA amoteAéopata and evav «SAcKAAO», KAl 0 0TOXOC lval va HABsL £va YEVIKO Kavova
TIPOKEEVOU VA AVTIOTOLXIOEL TIC EL00S0UC HE TO AMOTEAECHATA.

Mn emtnpoUpevn puadnon (aAAlwg pn emiPAendpevn pabnon R padbnon xwpelic emifAedn
(unsupervised learning): Xwpig va mopexXeTal KAmolwa umelpia otov adyoplBuo pabnong, mpemel
va Bpet ™ Sopn twv Sedopévwv swodbou. H pn emitnpolpevn pabnon pmopsl va eival
QUTOOKOTIOG (avakaAUrmrovtag Kpuppéva potiBa oe OSedopéva) n HECO yla €va TEAOG

(xapaKTnpLoTko TNG pabnong).

Evioxutikn paBnon: Eva mpoypappo umoAoyioty aAAnAsmubpd pe éva Suvapikd
repBAANOV OTO OMolo TIPETEL VA ETITEUXOEL EVOC GUYKEKPLUEVOC O0TOXOC (Omwe n odnynon evoc
oxnuatoc), xwpic karnoloc SAcKAAOG va TOU AEEL pNTA AV €XEL PTACEL KOVTA oTo otoxo tou. Eva

aAo rapadelypa ival va pabet va railet Eva mayvidl eVavTiov KATToLoU aviutdAou,

MeTta€l TNC EMTNPOUKEVNCS KOL TNES KN ETULTNPOUMEVNG HABNONG Elval N NUL-EMITNPOVMEVN
padnon, ormou o dackadoc Sivel gva eAAUTEC eKMALSEUTIKO ONpa: €va cUVoAo eknaldeuong pe
Karola (ouxva TMoAAd) armod T AMOTEAECHATA OTOXOUC va Aslrmouv. H petaywyn eival pia 181Kn
neplmtwon TN apxng QUTAG, OTOU TO OUVOAO TWV KOTAOTACEWY ToUL TpoBARuatoc ival yvwotd
KATA TO XPOVO EKPABONONG, OLWG EVa LEPOC TWV OTOXWV AgUTOULV.

Mia pnxavn dlavuopdtwy urootnpléng, omou ta dedouéva taflvopouvtal og 00 KAAOEL,
Tou Xwpilovtal amod Eva ypappLlkd ocbvopo. Edw, €xel pabel va Slakpivel Toug palpoug armod Toug
AoTpoUC KUKAOUG. ZTO MAVW HUEPOG TNG EWKOVAC 5 Seixvel To armotédeopa av ‘EBAeme’ To povtédo
MOC HOVO €va AOTIPO KUKAO KOl £vav HaUpo KUKAO, KoL TNV KATW TIAEUPd BAETTOULE TTWG AUTO LE

tnv eknaidsuon prnopel Kat ULoBeTel CLVBETOUC TPOTOUC YL TOV SLAXWPLOUO.
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Ewova 4 — mapadelypa yua Staywplopo onueiwv (padpa kol domnpa)

Metafl dAAWV KATNYOoPWWV KNXAVLKAC HaBnong, umapxel akopa Stadikaoio ekpabnong
(meta learning) mou paBaivel otnv pnxavn (va avamtlooel) Tig SKEG TNG EMaywyLkeg pebBodoug,
Baocwbuevo otnv mponyoLpevn eumewpia. H Avartuéoakn pabnon (Developmental robotics), n
orola €xeL avertuxdn vy tnv eKpddnon amd poumdt, dnuoupysl tn Sk NG akoAoubia
HOBONOLOKWY KATAOTACEWY, WOTE TO POMUTTOT CUCCWPEUTIKA OTTOKTA TotkiAia SeflotTwy péow
TNC AUTOVOUNC auToeéepelvNONG KAL TNG KOWWVLKAC aAAnAemidpaong pe avBpwmouc eKImalSsUTES
KL XPNOLUOTIOLWVTAC MNXAVIOHoUS kaBodriynong, Omwe N eVEPYNTIKA HLadnon, n wpipavon Kat n
Hiunaon.

Miwa GAAn Katnyoplomoinon Ttwv TPoBANUATWY MNXOVIKAC HaBnong mpokUmrtel Otav
Kdrtolo¢ BewproeL To eMBLUNTO ATTOTEAECUA TOU CUCTHMOTOC HNXAVIKAC pabnonc.

Ztnv tafwvounon, ta dedopéva el00dou xwpilovtal os SU0 1 TEPLOCOTEPEC KAAOELS, KOL N
HNXOV TIPETIEL VO KATALOKEUACEL £Val LOVTENO, TO omoio Ba avtiotolyilel ta Ssdopéva ot pia n
TEPLOOOTEPEC KAAOELG, £TOL TO TPOPBANUA TIOU TIPOKUTTEL €lval 0 TIPOodLoPLOROS TNE KaTnyoplag
TIOU OWVAKEL KABe Vvéa TapatApnon, O OXEON HE €va ApPXLKO OET eKMAIBEUONC TIOU EXOUUE
dnuovpynoet. Ta diktpa Spam eival éva nmapddesypa tafvopnong, 6nou oL eicodol gival ta
emails 1 dAAa pnvopato KoL ol KAGoelc elval "spam" kat "oxL spam”. Autd cuvhBwce epmnitteL otnv

gmtnpoUpevn pabnon.

Ztnv TaAwSpdpnon, XPNOLUOTIOLWVTOC TEXVIKEG OTOTIOTIKWY MOVIEAWV yla tnv &Upeon
cuoyetioewv petafl kdmolac MeTaBAnThC Kol Kamolac GAAng avefdptntng amd ta Ssdopéva
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peTaBAnTh, Xpnowomnoleltal yia thv g0pson HetafAntwy mpdBAsdng kot mpolmoBétel ot ta
OXeTIKA Sedopéva mou avaAlsl OtL talpldlouv He HEPLKA yvwotd &idn ocuvdpthong wote va
mapdéel Ty KkaAUtepn Suvatn cuvdptnon vy thv Hovisdomoilnon twv 8gdopévwy. Emiong

nPOBANUA emtnPOUEVNE LABNONCE, Ta AmoTeEAEoHATA Elval cUVEXA KAl OXL SLaKpLTd.

2tnv ocvatadormnoinon, éva cUvolo £l0d68wv MPOKeLTal va xwplotel oe ouddeg. Ze avrtiBeon pe
thv taflvopnon, ol opadeg Sev elval yvwoOTEC €K TwWV TPOTEPWY, KABLOTWVTOGC AUTOV TOV

SloxwpPLoNO TUTTKNA gpyacia 1N emthpoUevng pdbnonc.
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4.Araxeipion Aedouevov

4.1 Oprouog Araxeiprong Acdousvov

Awaxeiplon Asbopévwy ovopdlouvpe tTnv culdloyn, amoBnkevon kat aflomoinon tTwv dedopévwy
MO €xovtac Tov acPaAECTEPO, YPNYOPOTEPO Kol ATTOSOTIKOTEPO TPOTTO. AUTO ETTLTUYXAVETOL LECW
gvO¢ AoylopikoU n evog Alaxeswploty Apxeiwv (file manager) o omolog Siaxeipiletal kupiwg
Sebopéva og Baoelc SeSopEvwy Kol OXL 0 CUANOYLKA CUCTHHATA apXEiwy.

Qotoéoo Opwe Kol otig 0o MepUTTWOoELS 0 0TOXoG TN Alaxeiplong Asdouévwy eival va BonBnost
TOUC aVBPWITOUC, TIC ETIXELPNOELS, TIC ETALPELEC AAAA KoL Toug alyopiBuoug péow T KATdAANANg
tafwounong twv Sedopévwy QUTWV, va EMITUYXAVoUv tnv amodotikotepn Olaxeiplon Toug
cOpPwWVA HE TO TIPWTOKOAAC KOlL TOUG KAWVOVEC TOU EKACTOTE AOYLOMLKOU, WOTE va AapBavovtat ot

KaAUtepéc Suvatég armoddoels ) SpACELS e oKoTtO TO peyalUtepo aflomolioo KEpSOG.

Mépav Opwg TG TaflvOpNoNng TOug , €va TIANPEC KAl QUTOVOuo cuotnua Slaxeipiong Paong
Sebopévwy katnyoplomolel ta dedopéva kat PeAtiotomolel toug mivakeg dedopévwy tou. O
BaolKOTEPOG OHWG POAOC TOU £lval OTL EXEL TNV UTIOXPEWGON VO EAEYXEL TNV OKEPALOTNTA TWV
ECAYOUEVWY OTOWELWY KaL Thv anodooh toug He SladopeTikoC TUTTOUC AvAAOYa LE TIC AVAYKES

Tou KABe xprotn.

Ewova 5 - Awysiplon Asbopgvv
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4.2 Avaxeipion Big Data

O Opoc Big Data avadépetal ota Ssbopéva mou eival TOoo peyala, ypriyopa ) neplmloka
Ta omola kaBlotolv SUokoAn R akdua Kot adlvatn tnv enefepyacia TOUC XPNOLLOTIOLWVTAC
mapaboolakéC TeXVIKEG Slaxelpioelc Sebopévwy. H Sadikacia mpéoBacng katl amobrnkeuong
ywyavtiwv moodv Ssdopévwyv TAnpodopLwy UTIAPYEL OPKETA Xpovid, oAAd n Xprion tou Opou
gekivnoe va yivetat kabnuepivn ota téAn tou 2000. [3]

Mo cuykekpLUéva, N HeyaAn Slaxeiplon dedopévwy glval Lo YEVIKN Evvola TIou TtepAABAVEL TIG
ToATikeg, TIC Sladikaoieg kaL TNV TeXvoAoyia TOU XpnolgomoloUvTal yla T oUAAoyn,
amoBnkevon, StakuBEépvnon, opyavwon, Slaxeipion kat mapddoon peydAwv OyKwv SeSopévwv.
Qotooo ,mepapBdvel Kabaplopd Sedopévwy, HETOVAOTEUGH, EVOWHATWON KoL TPOsTolpacio
yla xpnon ot avodopEC KoL OTO OVOAUTLKA OTATIOTIKA otoixela. ExeL emiong tnv tdon va
tautiletal cuxvad and to eupl Kowod HE TNV ElKOVA TNC Staxeiptong tou KUKAoU Lwnc SeSopévwy.
MPOKELTAL YLOt MO T(POCEYYLON OXETLKA LE TOV TPOCoSLoPLOUO TwV MANPodopLwY TOU TIPEMEL Val
artoBnkevovtal oto mMAaiolo tng MANPodoOpLKAS MLac eMXeElpnong KABwe Kal To yeyovog OTL Ta
Sebopéva Ba pmopolv va Slaypadovrtal pe aodaAela OTav Kol AV auTo KplBel amapaitnto and
TOV XpNoTH.

Analyre Collect
o

f/ \.

Integrate Assure

\ /

\ y,

Discover Describe

~ &
Preserve

The Data Lifecycle. Source: DataONE

Ewodva 6 — KukAog {wrig twv Sedopévwv

Ta tpla Baoikd xapaktnplotikd twy Big Data ival: [9]

1. Oykoc
O oykoc twv SeSopEVWY EXEL HEYAAN onuacia, SLOTL MPEMEL va eMefepyaocTOUUE

UEYAAEG TTOCOTNTEG ACUYKPOTNTWY Sedopévwy. Autd propel va sival Ssdopéva ,
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AYVWOTNG TIHAC OMWE €lval N pon ano twitter avapTtnOELS, POEC ALTACEWY CGE HLOL

LotooeAida ) ALoBNTAPEC EVEPYOTIOLNOELC.

2. Tayxvtnta

Elvat o xpdévoc otov omolov ta Sedopéva el0€pXovial oto cloTnuUa HAc N
enefepydlovral. Kavovika Sedopéva peydAng taxUutntag sloépxovral ansubeiag
otnv pvApn (RAM) kat oxL otov Sioko, £TOL HAC ETUTPEMETAL N enMefepyaoia os
TIPAYLATIKO XPOVO N TIOAU KOVTA OE QUTOV.

3. AwdopetikoTnTa

Avadepopaote otoug Sladodpoucg TUmoug petaBAntwy mou ivatl otnv dtadBson pac.
Zta mapadoolakd CUCTAHATA Ol TUMoL METABANTWY E£lvol KATAVEUNUEVO OF
ocuoyetlopeveg Baoelg dedopévwy, Me to Big Data ta Ssdopéva pog Epxovrol we
pun Sounuévec Tipég. M.x. AmAO keipevo, nxog, Bivteo, petadedopéva, TIHEC
awdntnpa.

4.3 Mnxavikn Mabnon & Asdoucva

Me tnv guddvion tou IOT , SAO Kol TIEPLOCOTEPEC CUCKEVUEC KAl QVTIKE(PEVO Elval oTo
LVTEPVET , oUAAEyovtog Oebopéva emefepyalovio TO Kol Tapdyovrag KatvoUpyla. AUTO
ToroBeTAONKE OTOV EMLOTNLOVLKO KOOHO HE Tov 6po Mnxavikn Maénon. H pnxavikn pabnon sivat
OKENOC TNG ETMEKTOONG TWV UTTOAOYLOTWY TOU OVATTtUXBnKE amod Tn MEAETN TNC QAVOYVWPELONG
TLPOTUTIWV KOLL TNG UTTOAOYLOTLKAC Bewplag pabnong otnv texvnth vonupoaouvn. H pnxavikn pabnon
amaptiletal amd TN UEAETN, TNV AVATTTUEN KOL TNV KATOOKEUN aAyopiBuwv mou pmopoulv va
paBaivouv amd ta dsdopéva Kal va Kavouv TIpoPAEWELC OXETIKA HE autd. TEtolol aiyoplOpuot
AsltoupyoUV LE OKOTIO VA KOTOLOKEUOQOTOUV LOVTEAQ IO TIELPOHOTIKA OTOLXELA Kal Sedopéva Ue
otoxo va mpoBAédouv anoteAéopata Baolopeva ota dedopéva n va Adfouv amoddaocels mou Ba

ekdpalovral W To AMOTEAECHA TO omnoilo avalntd.
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Ewodva 7 — Mnyavikr] pdBnon kat dsdopdva

Oupwce , n pnxavikn pabnon spapuoletal o pLo OEIPA ANd UTTOAOYLIOTIKEG EPYQOIES, OTIOU TOCO O
oxXe810toOG OO0 KOl 0 PNTOC MPOYPAUMATIONOC TwV adyopBuwy ival akatopBwrtoc.

JUUTIEPAOUATIKA AOUTOV ,Ue TNV €€EAIEN TNC MNXQVIKAG MABnong sival mAéov £diktd va
afLOTIOLOOUHE 000 KAAUTEPA VIVETOL TIC TEPAOTIEG TTOOOTNTEC SedoUévwy XWPIC va EXOULE
KATIOO PNTO TPOYPOMUa , €xovtac otnv Sl1abson HAg TNG TEXVIKEC Tporovnong mou autn

ipoodEPEL.
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5.2votnuara Araxeipions I'voong

5.1 AvrimpoowItevovtag Tty yvaoon

Aéyovtag yvwon, EVVOOUHE TIC YEVIKEC OANDBElEC, OL OTMOIEC QAVTUTPOOWTTEUOVTOL ATO HLKPEC
opadec cuuBoAlopwy, OMWE €lval TA YPAUHATA TTOU O AvOpwItoC XPNOLUOTOLEl, N yAwoaoa
OWHATOG N OKOMO KOl EMIOTAUEG OMWCE Ta pabBnuatikd kol n $uolkn Tou €xel SnuLoupynosl
TPOTOUG KOl CUVOPTNOELS yla va EKPPACEL TNV TPAYHATIKOTNTA XPNOLUOTIOWWVTAS TV AOYIKN.

MNapadeilyparta T yvwonc eival ;

e ‘OAot oL avBpwrol eival Bvnrol.
¢ H tayutnta £vog QVTLKELLEVOU LOOUTOL JE TO TNALKO TNG anootacng
TPOG TN povada Tou Xpovou.

Amté toug apyaioug EAAnveg dddcodoug n yvwon €xel ekdpacTel WG KATIOO GUAAOYLIOUO, TL.Y.
KaVOVEC ToU TUTIOU

IF <condition> THEN <conclusion>
ekdpalovral wg:

IF human(x) THEN mortal(x)

ZTn MOVTEPVA ETILOTAMN TILO CUYKEKPLUEVA oTn PUOLKN , EXEL amodelytel OTL gival o glkoAo va
TIOPOUCLACTEL N yvwon péoa amd pia ouvaptnon N and MEPLOPLOUOUC ,TTILO VEVLKA artd Tov TUmo
Tou ekdpalel TV ox€on TNG TaxutnTac (u), Tou xpovou (t) kat tng améotaong (s):

u=s/t

0 Ormolog propel va xpnotuornolnBet yia va urtoAoyioelg kat ta Suo , SnAadn to u amd To s
KaLTo t ) To s amd to u Katto t. Ol meploplopol sival pepovwpéva nedia ota omoia PopoUE va
eKPPACOUUE TIC OXEOELC MeTOEL MeTAPANTWV THWVY , Kal va avabBéocoupe molol cuvduacpol
ETIITPETIOVTAL KAL [N
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5.2 Baoika ovotnuata diaxeipiong

Otav mnpoomnabolpe va ekPpACOUVUE TN yvwon HE Kavoveg, véa Oedopéva propolv vo
ouprneplAndBolv amd €va Aoylkd CUUMEPAOUO TTou ovopaletal adatpetikn pEBodog. Exovrag
gévav Kkavova amd to A -> B kal tTnv mapatipnon mwc to A sival aAnBég, toéte pmopouUuEe
kataAnfoupe oto amotéAsopa B. O KaBoAlkdg €leyxog amod ta Paoikd cuotripata Siaxeiplong
aAAalouv gite mpog Ta EUMPOC £lte POC TA TTiow.

XPNOOTMOLWVTAG TNV TIPOC Ta EUMPOC aAAayn, EeKvajie amod TIG cUVONKEeC TIg omoleg yvwpilloupe
oTL elvat aAnBécg, mpog Ta cupmepdouata tov BEAoupe va EAYOULE.

Mo TNV mpog ta Tiow oAAayr], KWWOUHAOTE amd TA CUMTEPACHATA Tou yvwpiloupe OtL gival
aAnBwa (Toug 6poug TwV Kavovwy) Ta omola TIPETEL va IPodidouv Ta CUUMEPATHATA.

H Siadikaoia tng adaipeong sivat Aoyikd opbr Kal 0 povog AGyog yia o GUVOALKA AavBaopévn i
avTikpouopevn Sladikaciot CUAAOYLOTLKNG EVKELTOL OTN OVOKPLBELR TWV KAVOVWV.

H SwaodaAion g opbotntag evog cuotnuatog mou Paoiletal oe KAVvOVeEC O €va KOOMO TIOU
aAAalel cuvexwe e€akolouBel va amoteAel peydlo mpo AN Kal ATAV £va Ao T ONHAVTLIKOTEPQ
EUNOS IO OTNV ETUTUXIA TWV CUCTNHATWY EUTELPOYVWHWY TIou Baciletal og kavoveg. O Adyoc rou
yivetal auto ival OtL oL adaLpeTIKOL KAVOVEC LOOSUVAOUV TIAVTA HE L0 OVATTAPACTACH YVWONC
Tou efaptatol arnd to neptBaiiov , kabwe n opbotnta Kabe kavova efaptdtal and To moto AAAoL

KOLVOVEG UTTAPXOLV otV Baon Hag.

Mo napadeiypa, e€etaote 1o MpoPAnpa TG Slapopdwaons VO QUTOKLVATOU XPNOLHOTIOLWVTOG
éva olotnpa Baolopévo oe Kavovee. Eva autokivnto og autd To mapadelypo HoVTEAOTOLELTAL
XpnoLonowwvtag mevee petaBAntég, dnAadn makéto, mAaiolo, KwvntApa, KPWTLO TAXUTATWY Kol
tov tomno. O topéac pag petafAntng elval to oUvoAo Twv rBavwy TILWY Yo aUTAV TN HeETaBANnTA
KOL OL CUYKEKPLUEVEG QUTALTAOELS TWV MEAATWY ELvVolL ATAAQ TIHEG YLa TOV TUTTO KAl TO TIOKETO TWV
petapAntwy. OL mévre UeTaBANTEC Kol oL TUOAVEC TLUEG TOUC TEPLypAdOVTaL UE TIEPLOCOTEPEG
AETITOUEPELEC TP AKATW.

1.MakéTo e TIUES OTAVTAp TIOAUTEAELQG

H petaBAnth tou makétou Teplypddel Tov £EOMALOUO TOU QUTOKLVATOU. To TTOAUTEAEC
makéto Ba meplAapBAvel Kal €val KALMOTIOTIKO Kal €va KEVIPIKO cuotnua kAswbwpoartog. To
TLOAUTEAEG TTaKETO TteEPAAUBAVEL HOVO TO KEVTPLKO clotnua kKAswbwpartog. Kavéva amd ta £idn
gfomAlopoU bev epAQBAVETAL OTO TUTIOTIOLN LEVO TIAKETO.

2.0 TUTTOC HE TIC TLUEG VIO OTIOP-OLKOYEVELOKO auTOoKivnTO.
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To THAMO HAPKETIVYK amoddcios va TIOUARCEL povo ag 800 TuRpata autokwhAtwy. Kapia
mapaAafn A dAko eibog autokivATou Sev pmopsl va nmwAnBel ektdg amd omop auvtokivnta Kol
OLKOYEVELAKA auTtoKlvnTa.

3. Mnxavéc pe TLpéc A & B

AwatiBevral tpelg Stadopetikol TOmol kivntRpwy. O Kwnthpag A slval pa orop €kdoon,
prtopel smopévwe va xpnhowpomolnBel ywa to omop autokivnto. H pnxav B sival pa opaln
£kSoon ywa Aypouliveg.

4. Metadoon HE TUES XEPOKIVNTO AUTOMATO NUL-AUTOMATO.

OL autdpateg Kal nul-autopateg petadodoelc Bplokovral cuvABwe os Ayouliveg. Ot
XELPOKIVNTEG HETASOCELS XpNOLLOTIOLOUVTAL VIO QUTOKIVATO EKTOC SpO OV KAl oTtop autokivnta.

5.NAaico tTuwv petatpébiuo oe sedan hatchback

Ta autokivnta pmopolv va mapoaxBolv pe tpelg SwadopetikoUg TUMoug mAdlciwy. To
mAaliolo Hatchback kal sedan elvat katdAAnAo ya owkoyéveleg. Ta HeTATpéPLpa mAaiow amod thy
GAAN TMAEUPA XPNOLLOTIOLOUVTAL YEVIKA YLt TUTIOUG OTTop.

H Swdwkacia kaboplopoU Tlpwv v T GAAec petaPAntéc, Sebouévng oplopévwy
OUYKEKPLUEVWY ATIALITACEWY TIEAATWY Kal TNES BAong Kavovwy mapakdtw, ovopdlstal Swadikacia
Slapdpdwone. H Swapdpdwon propel va amsikoviotel we éva idog Aoyaplaopol UAKOU e
mAnpodopliec Siataéng.

‘OAot oL Kavoveg gival thg Hopdng EAN n mpolmdBeon TO cupmépacpa. O aiyoplBuog
«aAvucoelboUc akuaibac» emAéyeL TOUG KAVOVEG OTTou oL Xwpol eival aAnBwvol kat toug mupodotel
O€ CUMMEpAoMATa yeyovotwy. Mvwpilovtag yia mapddelypa, OtL o meAdtng smBupel éva omop
autokivnTo 0 aAyoplBpog KataANyeL apéowe arod Tov kavova 8 (BA. Mapakdtw), 6TL To autokivnto
Ba £xsL XEPOKIVNTO KIBWTLO TAXUTATWY.

Rulel IF Package = Deluxe and Frame = convertible THEN Engine A
Rule 2 IF Package = Deluxe and Frame = hatchback THEN Engine B
Rule 3 IF Package = Standard and Frame = convertible THEN Engine A
Rule 4 IF Engine = A THEN Transmission = manual

Rule 5 IF Engine = B THEN Transmission = automatic

Rule6 IF Type = Sportscar THEN Frame = convertible
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Rule7 IF Type = Familycar THEN Frame = sedan

Rule8 IF Type = Sportscar THEN Transmission = manual

AapBdvovtac umoyn TIg amaltnoslg tou meAdtn "deluxe sportscar" (TIMEC YO TO TIAKETO
petaBAntwy kol tov TOMmo) propsl kaveic va kaBoplosl tn Swapdpdwon pe pla Stadwkacia
peAdovtikne aluoibag otoug kavoveg 1-8. H Swapdpdwon A n €€odoc tne Swadkaociag
Slapdpdwonc elval ol évie MAELASEC:

Type = sportscar (elcodog meAdtn)
TOKETO = MOAUTEAEG (eloob0o¢ meAdtn)

Kapé = petatpéPipo (Baocel tou kavova 6 pe dsbopévo tov TUMO €l06060U = OMop
avtokivnto)

Kwntipag = A (katd kavova 1 §ebopévo MNaketo = MoAUTEAEG KAl MAALOLO = peTatpEWLpo)

petadoon = xelpokivnto (cUudwva pe tov Kavova 8 pe debopévo tov TUMo £06dou =
OTOpP AUTOKIVNTO N HE ToV Kavova 4 SWOTE ToV KVNTAPA TIPAYHATIKOU yeyovoTtog = A

H Swdikacla adaipesong os éva clotnua Bdong koavovwy propel va amelkoviotsl
XPNOoToWVTAS Eva ypddnua rapaywywy Eva Bélog umodelkvieL thv adaipeon HLag TLAG ya
pio petaBAntrh oto teAog tou BEAoug mou Silvel thv nmpoUndBeaon (a Tin yia T petaBAnth) otnv
apxn tou Bélouc Elval Suvatol oL kUKAoL oTig SLa8popég Ypad kv OpOCTIOPWY TTOU TEAELWVOUV
otnv 8la kopudn, emeldn n yvwaon Hropsl va mpoépxetal and Siadopetikég mnyés. O kavovag 8
OTO TIOPOTIAVW TIAPASELY O UITOPEL VAL TIPOEPXETAL ATTO KAVOVIOHOUG MAPKETIVYK, EVW OL Kavoveg 4
Kal 5 kaBopilovral and texvikd INTAHATA.
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6. Ilpotervouevo Xvortnua

6.1 Ilepilnyn Xvotnuatog

To mpotelvopevo clotnpa mou Ba avaAlooupe eival éva Ogppoknmo 10T, Ztdxoc tng
KOTAOKEUNG Elval N HovTeEAOToinon Kol HEAETN EVOC TIPAYHUOTIKOU BEPUOKNIIOU OE WKPOTEPN
KAlpaka, to omoio Ba avidpd cOudpwva pe T allayeg tou meptBdAlovtoc kot Ba maipvel TIQ

avaloyeg anodacelg, Onwe akpLBwg Ba £kave Evag YEWTIOVOG OTNV TTPAYHATLKOTNTA.

Me tnv xpnon oawcbntnpwy i)@epuokpaociac agpa Kol Xwpatoc ii)Yypaoiac tou agpa, to
OepuokArmio mapdyst pogc dedopévwy (Beppokpaciac kat vypaciag), Tic orolec to cloThUA
enefepydletal  xpnowormowwvtag Mnxavikn Mabnon (Machine learning). Me Bdon Tig
nAnpodopiec autég eival duvatn n mpdPAsdn Twy HeTafAnTWY OTO KOVTWO PEAAOV. ZUpdwva
Aoutov pe mpokaBoplopévouc kavoveg (rule-based system) mou Bétel o yewmovog oto cvotnua,
AapBavovral anodAoel; WOTE v EXOUME TIC KAAUTEPEC SUVATEC CUVONKEC yla TNV KAAALEPYELa
TWV GUTWV.

6.2 Y\iko/ Hardware

Ma tnv vAomolnon tou project xpnolponotndnke mAaketa Raspberry Pi yiat:
i) Tn AnYn anodacswyv
ii) Tn Andn 6edopévwy amd toug alobntApeg Kat

iii) Tn Staxeiplon Sedopévwy
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Ewova 8 — Raspberry pi 3 b+ mlaxéra

To Raspberry Pi gival pio oglpd pikpwv LITOAOYLOTWY Tou avartuxtnke oto HB. Exsl wg
OKOTO TNV EKMABNON PACLKWY EVVOLWV TNG EMIOTAMNG TWV  UTTOAOYLOTWY KAl T XpRon ot
POUTIOTIKN. Xpnolpomoleital mAéov oe MoAAd mawdeio éva €K Twv omoiwv eivalt to IOT.
Kpttnpla yia tnv emiloyn tou otn SiKR Hog meplitwon amotéAecay:

1)To xapnAd Touv KOOTOG
2)Dopnrtotnta
3)XapnAn evepyelakn KatavadAwon

4)Xpnotporotel kwdika avoytol AoyLopikol

Tt TEXVLKA TOU XAPOKTNPLOTIKA avaypadovTal MapoKatw.

e SoC:Broadcom BCM2837B0 quad-core A53 (ARMv8) 64-bit @ 1.4GHz
e GPU: Broadcom Videocore-IV
e RAM: 1GB LPDDR2 SDRAM
e Networking: Gigabit Ethernet (via USB channel), 2.4GHz and 5GHz 802.11b/g/n/ac Wi-Fi
e Bluetooth: Bluetooth 4.2, Bluetooth Low Energy (BLE)
e Storage: Micro-SD
e GPIO: 40-pin GPIO header, populated
e Ports: HDMI, 3.5mm analogue audio-video jack, 4x USB 2.0, Ethernet, Camera Serial
Interface (CSl), Display Serial Interface (DSI)
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e Dimensions: 82mm x 56mm x 19.5mm, 50g

Ewkdva 9 — raspberry kat peAé oro Beppoknmio

HAektpovopog (PeAE)
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Ewova 10 — nAektpovopog 8 relay module

IE]

»

MpokettaL yio Evov NAEKTPOVOUO OKTW KOVAALWV HE XAMNAR TAON €VEPYOMOLNONG © OToiog

glval oxedlaopévog yia tnv kabodriynon nAeKTpkwy cuokeLWV LWNANG EVEPYELOKAG AlToupyiag,

Xapaktnplotikd HAektpovopou:

e Support control of 10A 30V DC and 10A 250V AC signals
e 5V 8-Channel Relay interface board

e |OW level trigger, equipped with indicator easy to recognize the working status

e FEach relay has NO and NC ports, easier to connect and control the connected devices

e Selection of plastic material for high temperature and better chemical solution

performance.
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e PCBsize:5.7x13.8cm
@Upeg HAektpovopoOU:

e VCC: Connected to positive supply voltage (supply power according to relay voltage)
e GND: Connected to negative supply voltage

e [N1: Signal(LOW Level) triggering terminal 1 of relay module

e [N2: Signal(LOW Level) triggering terminal 2 of relay module

e [N3: Signal(LOW Level) triggering terminal 3 of relay module

e [N4: Signal(LOW Level) triggering terminal 4 of relay module

e [N5: Signal(LOW Level) triggering terminal 5 of relay module

e [NG6: Signal(LOW Level) triggering terminal 6 of relay module

e [N7: Signal(LOW Level) triggering terminal 7 of relay module

e [N8: Signal(LOW Level) triggering terminal 8 of relay module

Méoa amd Tic anoddoelg mov Aappdvovtal amd to mpdypappa to Raspberry Pi pe kotdAAnia
OAMOTA EAEYXEL TO pEAE WOTE TA va gvepyorolnBolv 1 va arevepyomolnBoUlv ol Asttoupyieg Tou
Beppoknrtiov.

Ta e€apTAMATA TTOU XPNOLLOTIOLOUVTAL VLA TIG AELTOUPYIEC QUTEC slval:
A) AvtAla vepoU

B) Avepotipag

N Motép yla tnv aviPwon Tou KAAUUUATOC

AvaAuTikOTEpa:

A) AvtAia vepou

MpdKeltal vl Ula TEPLOTAATIK avtAla BeTtikoU eKTOMIOMATOC TIOU XPNOLMOTOLELTAL Yot ThY
&vtAnon tou vepol. KabBwe to otpodeio meplotpédetal, To HEPOS TOU cwWARvVa Und ocuprison
ovuodlyyetal, avaykdlovrag £€ToL To UYpO Tou MpoKeLtal va avtAnBel, va kwvnBsl péow tou cwAfva
npog thv €€odo.

XopaKTNPLOTLKA:

e \Voltage: 12V
e Current: 1A
e Power: 5W
e Noise level: 40 dB
e Flow rate range: 5.2ml/min - 90ml/min
e Flow rate:
1x3 Silicone tube: >11ml/min
2x4 Silicone tube: >39ml/min
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3x5 Silicone tube: >80ml/min
Rotate speed: 1-500 rpm
Pulse: Three rollers, Low pulse
Pump head: Engineering plastic
Pump Pipe: Transparent silicone pipe
Working environment: Temperature 0-40°C
Relative humidity: <80%
Color: Black/Green
Driver size: §27.6x37.9mm
Powerhead size: §#31.7x20mm
Silica gel tube: 2x4mm (IDxOD)
Weight: 110g

Ewkova 11 — AvtAia vepou Kot vienolito anoBriksuong vepou
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B) Avepotnpag:

MpokeLtaL yia éva MEPLOTPEDOLEVO TITEPUYWTO UNXAVN O TIOU ETUTAXUVEL TOV EEWTEPLKO aépa. KoL
Tov elodyel oto Beppokfrmio. Q¢ amotédecpa €xoupe tnv adlypavon Kat thv peiwon tng
Bepuokpaociog tou aépa oto nepLBAAAov Tou HoVTEAOU LOC.

XapaKTNPLOTIKA:

e Voltage: 12V
e Radius: 80mm
e Nominal Speed: 1200rpm

Ewkova 12 — Avepuotrpac 80mm

Ewova 13 — Avepuotripag oto Osppokrmio

) Motép
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MpoKeLTaL Yol ML NAEKTPOKIVNTN OCUCKEUN Tou Teplotpédel évav dfova otov omoio eivat
KOAANUEVN N ML AKPN EVOG OXOWLOU CUVETWG To oxoLvi TuAlyetatl. H aAAn dkpn tou omoiou givat
Sepévn oTo KAALMMA Tou Beppoknriou to onolo avoilyoups otav BEAOUNE va EUTAOUTICOUUE TO
nieptBaAdov pac pe dpeoko agpa Kabwe kat yia tn Po&n Tou YwpaToC.

Ewova 14 — Motép

XopaKTNPLOTLKA:

e Spline Count: 21

e No load speed:

e 110RPM (4.8v)

e 130RPM (6v)

e Running Current (at no load):

e 100mA (4.8v)

e 120mA (6v)
e Peak Stall Torque (4.8v): 1.3 kg.cm / 18.09 oz.in
e Peak Stall Torque (6v): 1.5 kg.cm / 20.86 oz.in
e Stall Current:
e 550mA (4.8v)
e 650mA (6v)
e Aaotdoelc: 32.3mm x 12.3mm x 29.9mm / 1.3" x 0.49" x 1.2"
e Bdpog: 9g
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Ewova 15 — Xprjon tou potép yia avihwarn me mAayLac TEVTOC

\]

Ewova 16 — Motep oto Bepokimio

AloOntpeg

Mo T Snuloupyia Twv powv Sedopévwy xpnolpomolBnke o awoBntipag DHT11 o omoiog sivat
gvac Baolkog xapnAng katavaiwonc bnolakog atobntripag Beppokpaciag kat vypaciac.
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Xpnotporolel aobnthpa xXwpnTikOTNTAG yla TNV Lypacia kat éva Beppiotop nou Beppopetpel Tov
a€pa Tou TePLBAAAOVTOG. ITN CUVEXELQ PETATPEMEL QUTECG TIG MAnpodopieg oe PndLakd onpa kot
T tpododoteil oto Raspberry Pi.

XQpOAKTNPLOTLKA:

Breadboard Friendly : Yes
Sensor Type:

Humidity

Temperature

Typical Input Voltage: 3VDC

3.3VDC
5vVDC

Oparating Current: 2.5mA

Interface: Digital

Communication Protocol: Without

3 to 5V power and 1/0O

2.5mA max current use during conversion (while requesting data)
Good for 20-80% humidity readings with 5% accuracy

Good for 0-50°C temperature readings +2°C accuracy

No more than 1 Hz sampling rate (once every second)
Alaotaoeig: 15.5x 12 x 5.5mm

Pitch of pins: 0.1"/2.54mm

vce
DATA

GND

Ewkova 17 — AwoBnrtripag Beppokpaoiag kot vypaoiag

42



Ewkova 18 — AoBntipag Osppokpaoiag KoL vypaocicg oro Beppoknnio

6.3 Aoyrouiko / Software

6.3.1 AroOntnpeg

Ma va yivel ekt n emkowwvia Twv alcbntipwv pe to Raspberry , xpnolpomotibnke n
BBAoBnkn Adafruit_DHT , n omola sivat n mpotewopévn BLBALOBAKN Yyl TO OUYKEKPLUEVO
alobntApa Kol glval ypappévn and tov Kotaokevaot). Méow cuvaptioswv tng BLAobrkng
HrtopoU e va SLatBACOUHE TNV TLULA Tou awoBntrpa.

#!/usr/bin/python3
import datetime
import sys

import Adafruit DHT

o e
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import RPi.GPIO as GPIO
6. import time

1. #Temp sensor

2. def Tempmeasure():

3. humidity, temperature = Adafruit DHT .read retry(11, 4)

4, #print('Temp: {0:0.1f} C Humidity: {1:0.1f} %' format(temperature, humidi
ty))

5. return temperature, humidity

6. #Temp END

7

8

9. #Soil Temp sensor

10.def SoilTempmeasure():

11. soilhumidity, soiltemperature = Adafruit DHT .read retry(11, 3)

12.  #print('Soil Temp: {0:0.1f} C Soil Humidity: {1:0.1f} %'.format(soiltemper
ature, soilhumidity))

13, return soiltemperature, soilhumidity

14.#Soil Temp END

‘Exovtag otnv 61dBson TIC OUVAPTACELS HE TIC OMOlEG MrmopoUpe va Swafdocoups
Oepuokpaocia agpa, Beppokpaocia xwHATog Kal vypaocia agpa. Me tn xpnon twv BiBAoBnkwy
time kal date time , Snuloupyolpe cuvaptnon n onoia Ba Malpvel TIG TIHEC TwV aloBntApwy ava
Aerttd kot Ba tic anobnkelel os apxeio pe Gvopa TNV NUEPA TTOU EVLVE N HETPNON EAEYXOVTAS VIO
AaBocg Tipég. Zto TéAog tne KABe pépacg Ba yivetal emavadopd Kal n cuvaptnon Ba TpEXEL amo tnv
apxn, HE Ovoua EKELVO TIOU QVTIOTOLKEL 0T VEQ PEPAL.

if name ==' mam "
try:
while 1:
t = datetime.datetime.today()
ymd = "Data/" + str(datetime.date.today()) + ".txt"
datastream = open(ymd, "a")
#datastream. write(str(datetime.datetime.now()) + "\n")
datastream.close()
count =0
while 1:
#main programm
datastream = open(ymd, "a")
temperature, humidity = Tempmeasure()

30 g8 = 1@ W e U3 =
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14. soiltemperature, soilhumidity = Soil Tempmeasure()

15. data = str(temperature) + "," + str(humidity) +"," +str(soiltemperatur
&)+ "

16. if not ((temperature is None) | (humidity is None) | (soiltemperature i
s None)):

17. if not (((temperature <= -

1) | (humidity >= 100) | (soiltemperature <= -
1) | (str(temperature) == 'None') | (str(soiltemperature) == "None"))):

18. datastream. write(data)
19. datastream.close()
20. print("THREAD WRITING FILE :: " + str(datetime.date.today(

) + " Temp:" + str(temperature) + "C : Humidity:" + str(humidity) + "% : Soi
| Temperature:" + str(soiltemperature) +"C")

21. time.sleep(60)

22! if ((datetime.datetime.now() > datetime.datetime(t.year,t. month,t.day,
23,54,
0)) and (datetime.datetime.now() < datetime.datetime(t.year,t. month,t.day,23,5
9,59))):

23, time.sleep(380)

24. break

25. GPIO.cleanup()

26. except KeyboardInterrupt:
27. datastream.close()

28. GPIO.cleanup()

AUTO TO KOMMATL KWK armoBnkeVeTAL oav apxeio Sensors.py , TO OMOLO UITOPOUNE UETA va
KAAECOOULE Amd To BACIKO POYPAUUO WE VA UAL.

6.3.2 Machine Learning LSTM

Itnv ouvexeia to PBaowkd mpodypappa, SNUIOUPYEL TIIVAKEG yla TIC UeTaBAnTéC pag mou Ba
yeuiosl Safalovrag to Dataset , To omoio amoteAsital omd TPAYHUATIKES TLUES TIPONYOUUEVWY
epLodwy Tou Bepuoknmiov wote va pormovnBei to Machine Learning.
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print("MAIN PROGRAMM :: STARTING SETUP")
ATemperature = [ ]
ASoilTemperature = []
AHumidity = []
print("MAIN PROGRAMM :: Reading File RDataset for training")
with open("Data/RDataset.txt") as file:
for line in file:
line = line.split(",")
ATemperature.append(float(line[0]))
0. ASoilTemperature.append(float(line[1]))
I AHumidity.append(float(line[2]))

=R e e = @y Lo =

Xpnowomowvtag tv BLBAoBnkn NumPy, Eexwplotd yla kaBe petafAntr) tou Datastream
poc, EAYOULE TNV TUTIKA artokAlon Ttou delypartog pog kabwg Kal Tov HEco 6po Tou.

‘EtoL SnploupyoUE HLO KOVOVLKN KOTAVO).

Temperature Deviation = np.std(ATemperature)
Temperature Mean = np.mean(ATemperature)
Values = 500
# print(data)
# print(Temperature Deviation)
# print(Temperature Mean)
raw seql = np.random.normal(
Temperature Mean, Temperature Deviation, Values)
# print(raw_seql)

AW =

0 %0 o\ w

BiBAloBnkec:

from numpy import array

from keras.models import Sequential
from keras.layers import LSTM
from keras.layers import Dense
import tensorflow as tf

tf.get logger().setLevel('FATAL')

R
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Xpnowomowwvtag tn BBAoOnKn Keras, n omola neplexet Tig BLBALoBkeg Mnxavikng pabnong
avolxtol kwdika tou Tensorflow kat €xelL oxedlaotel yia tnv UAomoinon kal tnv ekmaidsvon Twv

HOVTEAWV HOC.

Anuovpyolpe éva olotnua  LSTM  (Long Short-term Memory), 8nAadf éva
eravaAouBAVOUEVO VEUPWVLKO SLKTUO HE TO OO0 UMOPOUKE VO KATNYOPLOTIOLAOOUUE Kol Vo
enetepyactolpe ta dedopéva pag pe Baon to xpovo. Auto Ba yivel pe tn xprion optimizer tomou
Adam yla va emITUXOUME OTOXAOTIKA BeAtiotomoinon mapdayovrag 500 tuxaisg TLUEC aAAA Kal
xaoipo turmouv MSE (Mean squared error), epodoov BERala yvwpilovpe otL ta Sedopéva pag Sev
gxouv AaBn.

max1 =-1.0

minl = 99999.0

. for 1 in range(Values):

if raw seql[i] > max1:
5 max1 = raw seql[i]
6 if raw seql[i] < minl:
7l minl = raw_seql[i]
8

9

AW =

. for i in range(Values):
10.  raw_seql[i] = (raw_seql[1] - minl) / (max1 - minl)
11.
12.# print(raw seql)
[3.n steps =3
14 # split into samples
15.X, y = split sequence(raw seql, n steps)
16.# reshape from [samples, timesteps] into [samples, timesteps, features]
17.n features = 1
18.X = X.reshape((X.shape[0], X.shape[1], n_features))
19.# define model
20.model1 = Sequential()
21.model1.add(LSTM(50, activation="relu’, input_shape=(n_steps, n_features)))
22 model1.add(Dense(1))
23.modell.compile(optimizer="adam’, loss="mse")
24 # fit model
25 start = datetime.datetime.now()
26.model 1 fit(X, y, epochs=10, verbose=0)
27.end = datetime.datetime.now()
28 totalTime = end - start
29 print("MAIN PROGRAMM :: Training time : ", totalTime, " seconds")

Tnv ibla dadikacia akodouBolue Kal yia Tig dAAeg Suo pogg Sedopevwy.
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TéMNog, to BaoLKO TPOYPap TaipveL avd tpla Aemtd Kol pe abfouoa XPOVLKA OELPA TIG TPELS
TeAeuTaieg TIHES TNG HETABANTAC HaG.

. def tail(file, n=3, bs=1024):
f = open(file)
f.seek(0, 2)
1 = 1-f.read(1).count("\n")
B = fitell()
while n>=1and B > 0:
block = min(bs, B)
B -=block
f.seek(B, 0)
| += f.read(block).count("\n')
f.seek(B, 0)
1 = min(l, n)
lines = f.readlines()[-1:]
f.close()
return lines

ENCESE

el ] e it el ek N, OO Y SN U
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Ze aUTO To onpelo yivetal tpoPAsYn TNG TIUAG oTO HEANOV.

Temperature last3 = [float(sample1[0]), float(sample2[0]), float(sample3[0])]
Temperature last3 Mean = np.mean(Temperature last3)

Temp input = array([ Temperature last3[0]-

Temperature last3 Mean, Temperature last3[1]-

Temperature last3 Mean, Temperature last3[2]-Temperature last3 Mean])
Temp input = Temp input.reshape((1, n steps, n features))

Temp Predict = modell.predict(Temp input, verbose=0)

T1 = float(Temp Predict[0] + Temperature last3 Mean)

print("MAIN PROGRAMM :: Predict for Temperature : ",T1)

P =

=

© 0N oW

SoilTemperature last3 = [float(sample1[2]), float(sample2[2]), float(sample3[2

)]

10.SoilTemperature last3 Mean = np.mean(SoilTemperature last3)

11.SoilTemp input = array([Soil Temperature last3[0]-
SoilTemperature last3 Mean, SoilTemperature last3[1]-
SoilTemperature last3 Mean, SoilTemperature last3[2]-
SoilTemperature last3 Mean])

[2.SoilTemp input = SoilTemp input.reshape((1, n steps, n features))

13.SoilTemp Predict = model2.predict(SoillTemp input, verbose=0)

14.S2 = float(SoilTemp Predict[0] + SoilTemperature last3 Mean)

15.print("MAIN PROGRAMM :: Predict for Soil Temperature : ",S2)
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16.
17.Humidity last3 = [float(sample1[1]), float(sample2[1]), float(sample3[1])]
18. Humidity last3 Mean = np.mean(Humidity last3)
19. Humidity input = array([Humidity last3[0]-
Humidity last3 Mean, Humidity last3[1]-
Humidity last3 Mean, Humidity last3[2]-Humidity last3 Mean])
20.Humidity input = Humidity input.reshape((1, n steps, n features))
21 . Humidity Predict = model3.predict(Humidity input,verbose=0)
22 H3 = float(Humidity Predict[0] + Humidity last3 Mean)
23 print("MAIN PROGRAMM :: Predict for Humidity : ",H3)

6.3.3 Rule Based System(Durable)

Baolopévol otic mpoBAedelg mou £xel mapaéel to LSTM olotnua pag Kol €Xovtac oo mpLv
KATIOOUC KavOveg os pia Baon SsSopévwy , pmopoUpe HE TNV Katookeur evoc Rule Based
System va SWOOUME KATIOLOUC KOVOVEC Omwe akplpweg Ba opule €vag yswrdvog . Itnv

neplmtwon pac Ba oplooupe ta Aaxavakia BputeAwv.

Molo avaAuTikd BETOUE KATIOLAG OTOLXELA TA OTIOLAl LOXVOUV TIAVTA YL TOL GUYKEKPLUEVT PUTA.

Oepuokpacia Oepuokpaocia Aépa Yypaoia
ESadouc
[6aviko 10-24 17-30 30 -65
KaAo 24 -30 23-30 =
OXI| kdtw 10 17 0-30
OXl avw 30 30 65

Mot dadwkacia avtn to cvotnpa arodpacswv nou Ba xpnotpomotnBel eival to Durable!

1. Res

2. with ruleset('cabbage’):
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v B w

o~

)

@when_all(m.SoilTemp >= 30.0)
def FirstRule(c):
#print ('Rulel is Activated

Res.append(1)

: with {@}'.format(c.m.SoilTemp

@when_all((m.Temp <= 17.0) | ((m.Humidity >= @) & (m.Humidity <
= 30.0)))

def SecondRule(c):
#print ('Rule2 is Activated

SoilTemp,c.m.Temp,c.m.Humidity))

11
12,
13.

ity

14.
15.

Res.append(2)

: with {@} {1} {2}'.format(c.m.

@when_all(((m.SoilTemp >= 10.0) & (m.SoilTemp <= 24.0)) | (((m.
Temp >= 17.0) & (m.Temp <= 23.0))) | ((m.Humidity >= 30.0) & (Humid

<= 65.0)))
def ThirdRule(c):
#print ('Rule3 is Activated

SoilTemp,c.m.Temp,c.m.Humidity))

16.
17
18.

19,
20.

Res.append(3)

: with {0} {1} {2}'.format(c.m.

@when_all(((m.Temp >= 23.08) & (m.Temp <= 30.0)) | ((m.SoilTemp
>= 24.0) & (m.SoilTemp <= 30.0)))

def FourthRule(c):
#print ('Rule4 is Activated

Temp,c.m.Temp))

21,
22.,
23,

24
25

.

Res.append(4)

. with {@} {1}'.format(c.m.Soil

@when_all(((m.Humidity >= 65.0) & (m.Humidity <= 100)) | (m.Tem
p >= 30.9))

def FifthRule(c):
#print ('Rule5 is Activated

dity, c.m.Temp))

26.
27

28
29

.def

30.
31.
32.
334
34.

35.

def

35
37
38.
39
40.

41,

def

42.
43.

Res.append(5)

First():
#print("First")
Pump_on(IN2)
time.sleep(10)
Pump_off(IN2)

Second():
#print("Second")
Reverser_off(IN7,IN8)
Air_off(IN1)

Third():
#print("Third")
Air_off(IN1)

: with {@} {1}'.format(c.m.Humi
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44 ,

45 .,

46 .def
47,
48.
49,
50.
51
52,
53.
54,
55.
56.
57
58.
59,
60.
61.
B2
63.
64.
65.
66.
67.
68.
69.
70.
7
72
73
74.
755
76.
Fls
78.

def

def

‘EtoL

Fourth():
#print("Fourth")
Reverser_on(IN7,IN8)

Fifth():
#print("Fifth")
Air_on(IN1)
Reverser_on(IN7,IN8)

Result(S, T, H):
global Res

post('cabbage', {'SoilTemp' : S})
post('cabbage', {'Temp' : T})
post('cabbage', {'Humidity' : H})

res = []
for 1 in Res:
if 1 not in res:
res.append(i)

for i in res:
if 1 ==
First()
elif i ==
Second()
elif i ==
Third()
elif i == 4;
Fourth()
elif i ==
Fifth()
#print(Res)
#print(res)
Res = []

To oUOTNMHO EMSWOKEL TTAVTA VO TIPOYHOTOTONOEL

nepBailovtog tou Beppokntiou yla To UToKeipeVo $uTO.

6.3.4 Y\ikée Aerttovpyiég

T “téleleg” ouvOnkec

KaBe ¢opa mou to clotnua pog raipvel gl anodacn , EVEPYOTOLoUVTAL KAl OL AVAAOYEG

Aettoupyieg, ot omnoieg uAomololvTaL péow KATAAANAwY onudtwy tou otéAvel to Raspberry pi

OTO pEeE.
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A) Avepiotnpoc:

. def Air off(pinl):

2 global Air Global

3. if (Air Global ==1):
GPIO.output(pinl, GPIO . HIGH)
print("FAN :: DEACTIVATED")
Air_Global =0

def Air on(pinl):

global Air Global
0. if (Air Global ==0):
I GPIO.output(pinl, GPIO.LOW)
12. print("FAN :: ACTIVATED")
13. Air Global =1
14. #Fan END

B) Motép

def Reverser on(pinl,pin2):
global Reverser Global
if (Reverser Global == 0):

GPIO .output(pinl, GPIO.HIGH)
time.sleep(0.00001)
GPIO.output(pin2, GPIO.HIGH)
print("RELAY REVERSER :: ACTIVATED")
time.sleep(3.4)
breakrotation(pinl,pin2)

0. Reverser_Global = 1

11.

12. def Reverser off(pinl,pin2):

13. global Reverser Global

14. if (Reverser Global ==1):

15. GPIO.output(pinl, GPIO.LOW)

16. time.sleep(0.00001)

17. GPIO.output(pin2, GPIO.LOW)

18. print("RELAY REVERSER :: ACTIVATED")

19. time.sleep(3.3)

20. breakrotation(pinl,pin2)

21. Reverser Global =0

22,

23. def breakrotation(pinl,pin2):

24 GPIO.output(pinl, GPIO.HIGH)

25. time.sleep(0.00001)

26.  GPIO.output(pin2, GPIO.LOW)

27.  print("RELAY REVERSER :: STOP")

28. #reverse MOTOR END

BN —

— 0 0 N oW

) AvtAila vepou

I. def Pump off(pinl):
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GPIO.output(pinl, GPIO.HIGH)
print("PUMP :: DEACTIVATED")

B

Lh

def Pump on(pinl):
GPIO.output(pinl, GPIO.LOW)
print("PUMP :: ACTIVATED")
#Pump MOTOR END

00 1 o

6.3.5 Avtouarto Ilotioua

Je KGOe eroxn oL avaykeg tng xAwpidag yia vepd Siadépouv, £TOL Yo TOV TIPOOSLOPIOUO TOU
kotaAAnAouv motiopotoc ocuvtafape Evav alyoplOpo, kabrijkov tou omolou amotedel o
TIPOaSLOPLONOG TNG EMOXNG TIou €xoupe. MNa tnv emitevén autol o aAyoplBuog Swafalel tnv
nuepopnvia kat Eexwpilet to pAva Kat dpa tnv eroxh. OL avdykee tou dutol KatnyoplomolovTal
o€ 3 510POPETIKESG QAT OELS OE VEPO, TIG XELHEPLVEG, TG KAAOKALPLVEG KOl TIG aAVOLELATIKES. Yo
TIC IO padOXEC:

i) O Oktwpploc kat o NoguPplog eivatl xelpepivol PR VEG.
ii) O ZerteuPploc elval KAAOKOLPLVOC,

Z0pdwva mavta He TG AmaLThoeLg TOUS WOoTe va emteuxBolv ol 'téleleg ocuvBnkec . EWdkotepa, To
Kodokalpl amotteitol HeEYOAUTEPOC OYKOC VEPOU OE TUO TUKVA XPOVLKA SlaoTAMata We
amotéAeopa tng vPnAng BepUokpaciag KoL TWV pn CUXVWY BPOXOTITWOEWY TTOU CUVETTAYETOL Kol
™V XapnAotepn vypacia oto xwpo. AvtiBeta, To XELLWVA OL ATAITAOELS og vepo dBivouv kat £tot
ToTi{OVE TILO apald Kol HE Alyotepn TtoootnTa. TEAog, n avolén armoteAsl onpeio TopAg Twv Suo
ponyoupevwy emoxwyv, nAadn ol amattnoslc Siactauvpwvovtal (LeyAaAn moodtnTa ava pLeyaia
Sl00TAMATA KAl PLKPHA TTOCOTNTA CUXVA).

I. if name ==' main '

2 a:

3. while 1:

4. if (datetime.datetime now().month in [1, 2, 10, 11, 12]):

5. t = datetime.datetime.today()

6. if (datetime.datetime.now() < datetime.datetime(t.year,t. month,t.day,12,0,0)):
7 print("THREAD PUMP :: WINTER :: Module Loaded")
8. pause.until(datetime.datetime(t.year,t. month.t.day, 12,0))
9. Winter()

|

11.

0. else:
I pause.until(datetime.datetime(t.year,t. month,t.day+1,1,0,0))
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12. if (datetime.datetime.now().month in [3, 4, 5]):

13. t = datetime.datetime.today()

14. if (datetime datetime.now() < datetime.datetime(t.year,t. month,t.day,12,0,0)):
15. print("THREAD PUMP :: SPRING :: Module Loaded")

16. pause.until(datetime.datetime(t.year,t. month,t.day,10,0))

17. Spring()

18. else:

19. pause.until(datetime.datetime(t.year,t. month.t.day+1,1,0,0))

20. if (datetime.datetime.now().month in [6, 7, 8, 9]):

21. t = datetime.datetime.today()

22. if (datetime datetime.now() < datetime.datetime(t.year,t. month,t.day,7,0,0)):
23. print("THREAD PUMP :: SUMMER :: Module Loaded")

24, pause.until(datetime.datetime(t.year,t. month,t.day,7,0,0))

23, Summer()

26. else:

27, pause.until(datetime.datetime(t.year,t. month,t.day+1,1,0,0))

28.  except KeyboardInterrupt:
29. GPI1O.cleanup()

MeTtd TNV avayvwplon Tne emoxnc emAEyeTal n KATAAANAN cUVAPTNON TIOU TIEPLYPADEL TOV
TpOro motiopatoc. MetaBAnTég TNG CUVAPTNONC ATOTEAOUV oL Xpovol HeTal Suo Sladoykwy

TIOTLOMATWY AV UTTAPXEL KOLL N TTOoOTHTA ToU vepol [=]ml.

def Winter():

ml = 10000

for 1 in range(0,4):
print("THREAD PUMP :: Opening for " + str(ml/5) + " ml")
Pump on(IN2)
time.sleep(0.08*ml/10)
Pump off(IN2)
time.sleep(3600)

LI b =

o

0. def Spring():

1. ml=10000

2. fori inrange(0.4):

13. print("THREAD PUMP :: Opening for " + str(ml/5) + " ml")
14. Pump on(IN2)

15. time.sleep(0.08*ml/12)

16. Pump off(IN2)

17. time.sleep(3600)

18.  time.sleep(28800)

19.  print("THREAD PUMP :: Opening for " + str(ml/10) + " ml")
20.  Pump on(IN2)

21.  time.sleep(0.08*ml/20)

22, Pump off(IN2)

23

24. def Summer():

25, ml=12000

26. foriin range(0,4):

— = = \D 00 N O h
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271. print("THREAD PUMP :: Opening for " + str(ml/10) + " ml")
28. Pump on(IN2)

29. time.sleep(0.08*ml/20)

30. Pump off(IN2)

31. time.sleep(3600)

32.

33.  time.sleep(25200)

34.  foriin range(0,4):

35. print("THREAD PUMP :: Opening for " + str(ml/10) + " ml")
36. Pump on(IN2)

3% time.sleep(0.08*ml/20)

38. Pump off(IN2)

39. time.sleep(3600)

‘EtoL e€aodaliloupe OTL Ta dUTA TAipvOUV TTAVTA TH CWOTH MOcOTNTA VEPOU.

To urnonmpoypappa KaAsital arnd to Bacikod Tpoypappa we VAR Kot to U0 TpEXouV
rmapdAAnAa.
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7.2vurniepaouara kar MeAlovrikée Ilpoektaoeis

7.1 Xvuniepaopata

To MNpotewvopevo ZUOTN A TTOU TIOLPOUCLACTNKE MOPATIAVW QTTOTEAEL EVA TIOPAYWYIKO HECW LE
OKOTIO TNV Mallkn mapaywyn kot KaAAEpysia dutwy, kabBwe £xel tnv Suvatdtnta va
CUVTNPNOEL QUTOVOUA KoLl oaflOToTa TV oLYKoudr tou Beppoknmiou. Ito cUOTNUA QUTO
avartuxBnke €va VEUPWVLKO SIKTUO TWV OTOLWV OL TPELE VEUPWVEC TOU elval Sopnuévol os
enineda (vApata) kat n skmaidsvon (Machine Learning ) toug yivetal pe emomteia Kal os
cuvbuaopd pe ta epebiopata mou Séxovtal amd TOouc aloBnthpeg yla thv poPAedn Twv
nepLBaAAovIKwY cuvBnKwy, AVEMTUEE TNV IKAvOTNTA va AapuBavel pétpa yla tTnv dpovtida Twv
dutwv KaB'6An TNV SLAPKELX TOU ETOUG. AUTO EXEL WG AMTOTEAECUA VO KABLOTA ThV Epyacia Tou
VEWTIOVOU EUKOAOTEPN KOl CUVETIWC artodoTikotepn KabBwe Sev amaltel TV MApATETOHEVN
apoucial TOU OTOV XWpPo oTov orolo Bploketol To BEpUOKATILO Kol TOU SIVEL TO TTAEOVEKTNHOL

TOU QUTOMAKPUGHEVOU EAEYXOU.

AfileL va avadepBel wotdoo OTL TO KOOTOC KATOOKEUAG TOU €ival XapnAd kabwe mepléxel
gfaptiuota pallkAG Tapaywync TO Ormoilo Ta KoBoTA OLKOVOULKA Kol OCUVEMWG N
eMe€EPYAOTIKN TOU LOXUG €lval YapnAn Ue amotéAeopa va propel va tpefel akdua kat Ultra
low powered boards omwc to Raspberry pi zero mou €xeL tomoBetnBel xwpic autd va
Snuoupyei mpéPAnua otnv amédoaon Kat otnv enidoon tou. Me TNV XpAon TwWV CUYKEKPLUEVWVY
€€aPTNUATWY ETILONG, TOU TIAPEXETAL N SUVATOTNTA VO EXEL HEYAAN ETTEKTACLUOTNTA WG TTPOC
NV avamntuén tou aAAd Kal va Yivel EUKOAOTEPN n cuvtipnon tou kabwg Kat n emdopbwon

peAlovTikwy BAaBwv.

TéAog, n ocuvtagn Tou kKwdLKa €ylve ME TNV Xpnon tng yAwooag Python kaBwg autn mapéxet
€UKOAla otov TPOMO ypadng Tou kKwdika, otnv armodoTIKOTEPN HETOVACTELUCN TOU Kal OTnV
TOXUTEPN EKTEAECT TOU OTO TPOYPAUMA. TO ONHAVIIKOTEPO WoTdoo Ue tnv Python eival ot Ba
¥peLtalovray EAAXLOTEC HETATPOTEC TOU KWLKA wWote va vAorolnBel og nMpaypatikd peyebocg

To cUOTNUA HacC.
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7.2 MeAdovrikég Ipoektaoeig

Quolkd to mpotelvopevo clotnua pag Sev eival télelo, adol mavra UnapxeL eplBwplo
yla BeAtiwon kabwg ot Asttoupylég mou kaAldBnkav eival oL mo Paocikég mou xpetalovral
npaypartL og éva Bepoknrio.

Yridpxouv kat Asttoupyieg mou yia Stddopoug Adyoug Sev vAomoliBnkav Onwe sixov
oxedlaotel apxikad n amAd Sev éywav ediktég yia texvikolg Aoyouc. Qotdoo, Ba tig avadépoupe
WG HEAAOVTIKES TIPOEKTACELG,.

1. Autopartog EAeyXo6 Ko anoBrnkeuon vepou.

Mo and autég elval n ouAloyn Bpdxlvou vepol e TN Xpron KavoAlol To
omowo Ba tibetal oe Asttoupyila otav évag awoBntripag Bpoxng -cuvdepévog Kal
evepyos- Ba AapPave onpa OtL Ppéxel. Tote Ba evepyomolovoe €va e§WTEPLKO
aloOntpa mouv Ba petpovoe to Ph [16] tou vepoU. ZTn CUVEXELQL QVAAOYQ HE TO
arnotédeopa Ba amoddoile av eival vylelg yia ta utd n Oxt kot Ba €oteAve
avaloyo onpa wote va avoifel B0pa tou doxeiov cuAloyn ¢ Bpoxivou vepoU yLa TNV
amoBnkeuon tou.

Ewkova 19 - AwoBnripag Bpoxng
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Ewova 20 - Ph Sensor

Ewova 21 - Aakkdki yio SpopoAdynon vepou mpoc anoBrikevon

2.0gppovopeva NMoatwporta

‘Exovtag otnv Katoxn pag alobntipeg Bepuokpaciac yia to £dadog , pia KaAn mposdnkn
Ba Atav ta Beppavdpeva matwpata. Qutepéva oto £5adog Katw amod ta dla ta ¢utd os popdn
AemttoU dUAOUL dTIAYHEVO QIO VALATO TIOAUECTEPA, OTO ECWTEPLKO TOU OTOLOU UTIAPXOUV ULKPES
iveg kaAwSiwv oL omnoieg étav cuvdeBolv oto pelpa, Beppaivovtat. To amotéleopa eival va
BepaivouV TO XWHA TO XELLWVA TTOU Ta GUTA TO EXOUV MEPLOCOTEPO AVAYKN.

Me tn xpnon twv Sedopévwy Tou mopdyel o awoBntipag Bepuokpaociag xwpatog, Ba
HropoVoapE va Tipoypappaticovpe otn Baon Ssbopévwy anoddoswy pia evépyeto. unteLBLVN
yla tnv gvepyomnoinon tng Béppavong edadoug dtav n Beppokpacio ToU aviXVEVETAL QO TOUG
atoBntrpeg AdPeL TLUR XaUNAOTEPN artd TNV EAAXLOTN TIOU OPLOE O YEWTIOVOG YLO. TO CUYKEKPLLEVO
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¢dutd. EtoL Ba kahUmttape Tty Beppdtnta mou Sev AapBavet to cloTNUa and TV aktvoBolia Tou
nAtou pe tnv aywyn amnd tov evaAlAaktn.

Ewova 22

3.Texvntog HALog

Méoa amd €peuveg ou €xouv Sle€dyel oto [Mavemotiuio tou Opsykov otnv ApEpPLKA,
arodeixtnke OTL T PUTA XPNOLUOTIOOUV TO MIMAE KOMMATL TOU opatol ¢$ACHATOC yla TV
avarttuén toug, dwg SnAadn Tov Exel pAKog KUpaTog petall 430 kal 460 vavouetpa. To KOKKIVO
XpWwpa Tou opatol bdopatog Kupaivetal petafd twv 650 kat 700 vavopéTpwy Kot euBUVETAL yia
TNV avBnon kattnv avantuén tng BAdotnong Toug.

Exovtag otnv 8iaBeon pag tnv texvoloyia LED , n omola eival pia otkovopikn kat e0KoAa
npooBaoiun texvoloyia, Ba propolCOpE VO EYKATOOTACOUME OTA AKpa TG O0podng Tou
Beppoknriov pag tawieg LED ot 6moteg Ba gixav avta ta Suo xpwuata. AkdAouba, pe tn xprion
alobntipa pwtodg Ba propovicape va Solpe moTe N NAakn aktvoBolia KplveTal averapkng Kat
VaL T(POXWPIOOULE OTO AVOLYHa Tou GwToG avdAoya He TV avaykn Tou dutol pag.

AtileL va onpewBel OtL éywve mpoondBeia pe dwg LED ywa tnv evioxuon tng
dwrtoolVBeoNE HLOG KAl TO TELPAMATIKO BeppokAmio petadépOnke o eowTepkd XWPO Adyw
SUCUEVWV KALPLKWY ouvBnKkwv. AUCTUXWG N KATOOKEUN TIAOXEL OF QUTOV TOV TOMEQ, KABwg n
ENeuhn adlaBpoyxwVv HOVWOEWYV OTLC BNKES TWV TTAAKETWY OTMOTEAEL LELOVEKTN LA,

59



Mpokelpévou va “avtikatactabel” o nAog n Adpmna LED Ba émperne va AeLTOUpYEL Lo EVVED WPEQ
kaBnuepva oe xpovikod opilovta oxedov duvo gBdopddwy, mapdywvtag TeXVNTd dwe WOTe Ta
dutd va givat vyt Kal va avartticoovtal Kavovikd. [17]

Ewova 23 - Red blue LED strip

Ewkova 24 - Adafruit light Sensor
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Ewkova 25 - Tegviko $we pe v xprion papdou LED
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