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PerÐlhyh

Oi èxupnoi oikiakoÐ automatismoÐ èqoun stajer� auxanìmenh dhmofilÐa ed¸ kai dekaetÐec, kaj¸c

belti¸noun thn �nesh kai thn poiìthta zw c, mei¸noun to energeiakì apotÔpwma kai prosfèroun

lÔseic asf�leiac. Ta teleutaÐa qrìnia me thn an�ptuxh tou DiadÐktuou twn Pragm�twn (IoT),

up�rqoun nèec dunatìthtec.

Sth paroÔsa ergasÐa exet�zoume efarmogèc, sust mata, prwtìkolla pou plaisi¸noun to èxu-

pno spÐti kai katagr�foume endeiktik� sen�ria kai paradeÐgmata ulopoi sewn. Prospaj same na

epikentrwjoÔme se nèa prwtìkolla pou diatÐjentai sthn agor�.

ProteÐnetai h hlektronik  an�gnwsh thc ergasÐac apì forht  suskeu  (tablet)   upologist  gia

axiopoÐhsh twn eswterik¸n sÔndesmwn tou eggr�fou all� kai twn exwterik¸n. 'Oloi oi sÔndesmoi

thc ergasÐac prospel�sthkan ton AprÐlio kai M�io tou 2019.

Lèxeic kleidi�: 'Exupno SpÐti, DiadÐktuo twn Pragm�twn, OikiakoÐ automatismoÐ, Oikiakì DÐ-

ktuo, Prwtìkolla

Abstract

Smart Home Automation technologies have steady increasing popularity in decades, since the

increase the comfort, quality of life, reduce the energy footprint and enchance security. In recent

years with the evolution of IoT, we face new possibilities.

In this paper we examine applications, systems, protocols for the Smart Home and we record

some examples of real cases and scenarios. We tried to focus on the lastest available new protocols

of market. When connected to the internet, Smart Home is an IoT (Internet of Thing) device.

We propose to read this paper from electronic device to use the in-document and internet active

links. All the url’s have been accessed in April and May of 2019.

Keywords: Smart Home, Internet of Things, IoT, Home Automation, Home Network, Protocols
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1 Istorik� stoiqeÐa - Eisagwg 

'Exupno SpÐti (Smart home)   alli¸c AutomatopoÐhsh SpitioÔ (Home Automation)   domotics

apì to latinikì dome - pou shmaÐnei spÐti -   akìmh kai 'Exupnec Oikiakèc TeqnologÐec (Smart Home

Technologies / SHTs) apokaloÔme tic teqnologÐec pou emplèkontai me thn oikiak  automatopoÐhsh.

Akìmh kai èna plunt rio roÔqwn - an kai t¸ra to jewroÔme dedomèno kai autonìhto - afor� thn

oikiak  automatopoÐhsh.

O organismìc Smart Home Association, orÐzei pwc ES eÐnai h enswm�twsh teqnologÐac kai uph-

resi¸n mèsw diktuwmènwn suskeu¸n gia thn beltÐwsh thc diabÐwshc (Rosslin & Tai-hoon 2010).

To ES epwfeleÐtai apì to {DiadÐktuo twn Pragm�twn} (IoT: Internet of Things), èna dÐktuo dia-

sundedemènwn antikeimènwn, apì aploÔc kìmbouc aisjht rwn, mèqri oikiakèc suskeuèc all� kai

exeligmèna èxupna thlèfwna, ta opoÐa diajètoun monadikèc dieujÔnseic kai basÐzontai se prìtu-

pa prwtìkolla epikoinwnÐac. H idèa twn diasundemènwn antikeimènwn   alli¸c {èxupnwn anti-

keimènwn}, anafèretai wc {di�quth}   {pantaqoÔ paroÔsa plhroforik } (ubiquitous computing).

(Hoy & Brigham 2015; Stojkoska 2017; Economides 2017) Ta spÐtia eÐnai upeÔjuna gia to 25%

(Pablo-Romero et al 2017) me 40% (Cook 2012) thc energeiak c katan�lwshc, opìte up�rqei oiko-

nomikì kai oikologikì kÐnhtro ¸ste me automatopoÐhsh na meiwjeÐ to energeiakì apotÔpwma twn

spiti¸n.

O èlegqoc oikiak¸n suskeu¸n xekÐnhse to 1975 me to prwtìkollo X10, apì thn Pico Electronics

kai ègine dhmofil c sthn Amerik . To 2019, èna sta trÐa spÐtia sthn Amerik  èqei mÐa suskeu 

ES1.

'Eqoume tic parak�tw genièc se ES (Li et al 2016):

1. H pr¸th geni� eÐnai me ènan kentrikì elegkt  pou elègqei, paralamb�nei   kai epexerg�zetai

dedomèna apì suskeuèc (actuators   sensors). Sthn arq  qrhsimopoi jhke to bluetooth wc

mèso metafor�c dedomènwn, all� se plhj¸ra suskeu¸n mporeÐ na up�rqei kajustèrhsh (la-

tency) opìte protim jhke to ZigBee   autìnomec suskeuèc me dik  touc dieÔjunsh (ip) afoÔ

to IPv6 mac dÐnei aut  thn dunatìthta.

2. H deÔterh geni� exelÐqjhke se Perib�llon 'Exupnou SpitioÔ (Smart Home Enviroment - SHE)

qrhsimopoi¸ntac k�poia morf  teqnht c nohmosÔnhc (AI). Prosfèrei megalÔterh asf�leia,

�nesh kai qamhlìtero kìstoc qr shc. Aut  h teqnologÐa up rqe mèqri to 2015 mìno se erga-

sthriakì perib�llon. 'Ena par�deigma eÐnai h suskeu  Amazon Echo, pou apant� se erwt seic

tou qr sth. Elègqei f¸ta, jermost�tec kai diakìptec. H suskeu  gÐnetai exupnìterh me thn

qr sh kai majaÐnei mình thc. Merik� paradeÐgmata akìmh eÐnai to HomePod   to Siri thc

Apple, h Cortana (Microsoft) kai to Google Assistant.

3. H trÐth geni� afor� ta rompìt (robot) pou allhlepidr� me touc anjr¸pouc. IdiaÐterh qr simh

se anjr¸pouc me kinhtik� probl mata.

1https://www.statista.com/outlook/279/109/smart-home/united-states

https://www.apple.com/homepod/
https://www.apple.com/siri/
https://www.microsoft.com/en-us/cortana
https://assistant.google.com/
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Sq ma 1: EÐdh suskeu¸n Smart Home

(Rosslin & Tai-hoon 2010)

1.1 TomeÐc Efarmog c

MÐa suskeu  ektìc spitioÔ (p.q. autokÐnhto pou plhsi�zei sto spÐti) kanonik� an kei se �llh

kathgorÐa automatopoÐhshc (Smart Car), all� mporeÐ na dr�sei san energopoiht c (trigger) gia

to 'Exupno SpÐti. Suskeuèc pou aforoÔn thn ugeÐa (Personal Health),   thn proswpik  beltÐwsh

(Wellbeing) sqetÐzontai me to ES an kai an koun se �llh kathgorÐa. Gia par�deigma e�n apokoimh-

joÔme en¸ qrhsimopoioÔme polumesik  efarmog , ènac aisjht rac drasthriìthtac to antilamb�netai

¸ste na thn kleÐsei2; kleÐnoun ta f¸ta, kleid¸nei to spÐti,   up�rqei eidopoÐhsh pwc up�rqei anoiqt 

pìrta ¸ste na thn kleid¸soume.

Merikèc kathgorÐec efarmog c eÐnai: (Fawzi & Kwok 2015, sel. 95)

• Periballontikìc èlegqoc: 'Exupnoc jermost�thc (p.q. Nest), ugrasÐa, sunagermìc kapnoÔ,

plhmmurÐdac, sÔsthma fwtismoÔ, kourtÐnec, parajurìfulla, pìtisma.

• Enèrgeia: 'Exupnoi metrhtèc gia hlektrodìthsh, kaÔsima, nerì, èlegqoc klimatistikoÔ / jèr-

manshc / anemist rwn (HVAC). 'Exupnec suskeuèc, ìpwc yugeÐa, tz�ki, plunt rio pi�twn,

plunt rio roÔqwn, stegnwt rio, èxupnec mprÐzec.

• Asf�leia: ParakoloÔjhsh me k�mera, sÔsthma sunagermoÔ (aisjht rec kÐnhshc, parousÐac),

èlegqoc jur¸n / parajÔrwn.

• UgeÐa kai gumnastik : Wearables (iWatch, Fitbit), suskeuèc gia qrìniec paj seic (p.q. mè-

trhsh diabhtik¸n), apomonwmènh diabÐwsh, Wii Fit.

• DiktÔwsh / Polumèsa: Polumesikèc suskeuèc (set top boxes), paiqnidomhqanèc, VoIP, hqo-

sust mata, ektÔpwsh, apomakrusmènoc èlegqoc, diamoÐrash arqeÐwn.

2bl. Hack Fitbit + Netflix: https://youtu.be/tMKDEH8KTak.

https://youtu.be/tMKDEH8KTak
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2 Teqnik� jèmata

'Ena ES eÐnai èna oikiakì dÐktuo (HAN: Home Area Network) to opoÐo mporeÐ na perilamb�nei  

na emplèketai kai me �lla dÐktua, ìpwc proswpik� (PAN: Personal Area Network), s¸matoc (BAN:

Body Area Network)   eureÐa dÐktua (WAN: Wide Area Network).

Suskeuèc, mhqanismoÐ kÐnhshc (actuators) kai aisjht rec qrhsimopoioÔn to oikiakì dÐktuo kai

sundèontai me ton Kentrikì Stajmì (Hub). O Kentrikìc Stajmìc - sthn bibliografÐa anafèretai

kai wc Gateway   Proccessor , sthn agor� akìmh kai wc miniserver - katagr�fei elègqei tic su-

skeuèc, paÐrnei apof�seic, dèqetai entolèc. Elègqetai fwnhtik�, me diakìptec   me thleqeirismì.

Proairetik� sundèetai me to diadÐktuo (cloud), ¸ste na elègqetai me kinhtì   upologist    kai

trÐtec uphresÐec. MporoÔme na d¸soume prìsbash twn dedomènwn mac se �llec uphresÐec (Third

Party)   na tic qrhsimopoi soume gia ton èlegqo tou spitioÔ. Epeid  ta perissìtera spÐtia den

èqoun upodom  gia diktÔwsh (p.q. domhmènh kalwdÐwsh), qrhsimopoioÔntai suqn� asÔrmatoi aisjh-

t rec pou sundèontai �mesa   èmmesa me to kentrikì stajmì. SqhmatÐzetai èna AsÔrmato DÐktuo

Aisjht rwn - ADA, (Wireless Sensors Networks: WSN). bl. Smart Objects sto sq ma 2).

Sq ma 2: Arqitektonik  enìc SmartHome

(Stojkoska 2017)

Aisjht rec pou mporoÔn na qrhsimopoihjoÔn: jermokrasÐac, fwtìc, upèrujrhc aktinobolÐac

(UV), aèra, sqetik c ugrasÐac perib�llontoc, ugrasÐac ed�fouc, skìnhc, fusikoÔ aerÐou (gas), fw-

ti�c, kapnoÔ, diarro c neroÔ (flood sensor), ro c neroÔ, barometrik c pÐeshc, klÐshc, epit�qunshc,

kÐnhshc, poiìthtac aèra (NO2, O3, CH4, CO, CH-CH43, H2, CH3-CH2-OH, H2S) k.�.

Ja exet�soume pwc sundèontai oi aisjht rec me ton kentrikì stajmì, dhmofil  prwtìkolla

epikoinwnÐac kai merikèc epilogèc wc kentrikì sÔsthma. Ja exet�soume ta pr¸ta dÔo b mata kai

el�qista to trÐto (bl. sq ma 2).

2.1 Mèsa epikoinwnÐac kai prwtìkolla

To mèso epikoinwnÐac (OSI layer 1: PHY), pou qrhsimopoioÔn oi suskeuèc eÐnai asÔrmato   en-

sÔrmato. EnsÔrmata epikoinwnoÔn me to pro-up�rqon dÐktuo reÔmatoc (power line), thc thlefwnÐac,

me omoaxonikì kal¸dio3, me kalwdÐwsh sunestrammènou zeÔgouc (RS485, / Ethernet Cat5), me èna

kal¸dio (1-wire) me radiokÔmata (RF). 'Ena prìsfato prìtupo egkekrimmèno apì ton IEEE apì

ton M�rtio tou 2019 eÐnai to HD-PLC thc Panasonic4 pou metatrèpei up�rqontec egkatast�seic

(reÔmatoc, thlef¸nou, thleìrashc) se oikiakì dÐktuo.

3p.q. to kal¸dio thc keraÐac thleìrashc.
4http://www.hd-plc.org/modules/press/index.php?page=article&storyid=22

http://www.hd-plc.org/modules/press/index.php?page=article&storyid=22
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Prwtìkolla ìpwc ta KNX (Merz et al 2009, sel. 44), Insteon kai X10 uposthrÐzoun ensÔrmath

kai asÔrmath diasÔndesh. Endiafèrousa eÐnai h teqnologÐa twn suskeu¸n thc EnOcean, h opoÐa

metatrèpei opoiad pote morf c enèrgeia (kÐnhsh, metabol  jermokrasÐac, fwteinìthta) se enèrgeia

gia na leitourg sei suskeuèc pou aforoÔn thn jèrmansh kai yÔxh (HAVC). (Salman 2019)

AsÔrmata oi suskeuèc epikoinwnoÔn me BLE (low power Bluetooth), WiFi, NFC, RFID, DECT-

ULE, ZigBee, Z-Wave k.�. (Salman 2019).

Sq ma 3: OrganismoÐ kai prwtìkolla se di�fora epÐpeda gia IoT

(Salman 2019)

Ston pÐnaka 1 katagr�foume qarakthristik� kai dunatìthtec dhmofil¸n kai sÔgqronwn diasun-

dèsewn. Den katagr�yame k�poia prwtìkolla ìpwc X10 kai Insteon wc parwqhmèna. K�poia den

katagr�yame gia lìgouc suntomÐac5. Oi pÐnakec èqoun timèc apì dokimèc se pragmatikèc sunj -

kec bl. (SiLabs 2018a; SiLabs 2018b; loxone; Ince 2014)6 kai ìqi timèc apì prodiagrafèc ìpwc

anafèroun pollèc ergasÐec p.q. (Gomez et al 2012, sel. 16).

Sto ES up�rqei plhj¸ra prwtokìllwn pou m�llon mperdeÔei. Epiplèon den aforoÔn mìno èna

epÐpedo OSI / TCP-IP, all� poll�. Gia katanìhsh parajètoume to sq ma 4 pou deÐqnei pwc èna

prwtìkollo mporeÐ na afor� poll� epÐpeda.

Sq ma 4: Prwtìkolla se sqèsh me to TCP-IP montèllo.

(Marksteiner et al 2017)

Shmantik  idiìthta enìc diktÔou eÐnai h apìkrish (latency). Prèpei na eÐnai mikrìterh twn

200ms, eid�llwc den up�rqei amesìthta sth qr sh kai o qr sthc nomÐzei pwc den leitourgeÐ to

sÔsthma   up�rqei dusarèskeia (SiLabs 2018b, sel. 18). An gia par�deigma èqoume dÐktuo me

kajustèrhsh (latency) p�nw apì 200ms kai o qr sthc prospajeÐ na an�yei mÐa l�mpa, lìgw thc

kajustèrhshc mporeÐ na nomÐzei pwc den pèrase h entol  kai na xanadokim�sei thn Ðdia entol .

Oi etairÐec kinht c thlefwnÐac prosfèroun diadiktuak  sÔndesh se perÐptwsh pou to ES den

èqei prìsbash se dÐktuo stajer c thlefwnÐac. MÐa sunhjismènh lÔsh gia sunagermoÔc   apoma-

5KNX, Thread, Somfy, WiFi-ah (HaLow), ANT+, DASH7, WirelessHart.
6Merik� sugkentrwtik� sumper�smata ed¸ https://www.silabs.com/products/wireless/learning-center/

mesh-performance

https://www.silabs.com/products/wireless/learning-center/mesh-performance
https://www.silabs.com/products/wireless/learning-center/mesh-performance
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https://arduino.stackexchange.com/a/25142
http://www.obvius.com/sites/obvius.com/files/TN42_ModbusRS485_Time_Rev2.pdf
http://www.megachips.com/LiteratureRetrieve.aspx?ID=173937
https://community.nxp.com/thread/439777
https://learn.sparkfun.com/tutorials/simultaneous-rfid-tag-reader-hookup-guide
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GPRS EDGE 3G

Enèrgeia Uyhlìterh Uyhlìterh Uyhlìterh

Latency 300− 400ms < 250(100)ms < 100(10ms)

Bandwidth 64/42kbps 384kbps 14.4− 5.87Mbps

Embèleia 5(8)km 5(8)km 5(32)km

Parathr seic Proc apìsursh

PÐnakac 2: Qarakthristik� kuyeloeid¸n suskeu¸n WAN.

krusmènec katoikÐec. Se perÐptwsh ìmwc pou jèloume qamhl  katan�lwsh den eÐnai swstèc lÔseic

afoÔ se sÔndesh katanal¸noun èwc 2A.

Nèa prwtìkolla epikoinwnÐac  rjan na kalÔyoun to kenì gia suskeuèc me qamhl  katan�lwsh

enèrgeiac. EÐnai ta Sigfox, LoRaWAN kai NB-IoT. To Sigfox, den eÐnai diajèsimo sthn Ell�da7.

To LoRaWAN eÐnai èna mèso kai prwtìkollo epikoinwnÐac to opoÐo mporeÐ na leitourg sei idiwtik�

afoÔ leitourgeÐ se mh-adeiodothmèno f�sma. To Bèlgio me èktash 30.500km2 kalÔptetai me ept�

stajmoÔc / keraÐec (Sinha et al 2017). Oi etairÐec Cosmote8 kai Vodafone9 akolouj¸ntac thn

pagkìsmia praktik  egkatèsthsan dÐktuo NB-IoT. To NB-IoT, apaiteÐ upodom  4G, opìte den

anamènetai na èqei efarmog  ektìc pìlewn.

NB-IoT LoRaWAN SigFox

Enèrgeia Mètria (120-300mA) Qamhl  (32mA) Mètria

Kìmboi 40 (55k per cell) An�loga thn keraÐa 50k

Latency < 10s < 1000ms

Bandwidth 0.5− 200kbps 22bps− 50kbps 100bps

Embèleia < 35km 2km (pìlh)

15km (ektìc)

2km (pìlh)

50km (ektìc)

Adeiodothmèno Nai 'Oqi Nai

Kìstoc b�shc 15.000e 100-1.000e 4.000e

Kìstoc suskeu c > 20e 3-5e < 2e

Parathr seic Cosmote / Vodafone K�luyh apì idi¸tec Elleip c k�luyh

PÐnakac 3: Qarakthristik� diasundèsewn LPWAN.

* paralab  140 mhnum�twn thn hmèra kai apostol  tess�rwn.

2.2 TopologÐa

Oi suskeuèc 1-wire, sundèontai wc di�dromoc (bus)

topologÐa, se apìstash mikrìterh twn 3 mètrwn. H etai-

rÐa onom�zei thn diktÔws  touc MicroLan. Me upobo -

jhsh h sunolik  kalwdÐwsh ft�nei èwc kai 500m. An

kai prokÔptoun duskolÐec, mporoÔn na sundejoÔn kai se

astèrac star topologÐa me kentrikì elegkt . (MI 2018)

Ta ZigBee, Z-Wave kai Insteon leitourgoÔn wc dÐktua plègmatoc mesh, dhlad  oi kìmboi epikoi-

nwnoÔn metaxÔ touc kai ìqi aparaÐthta mèsw tou kentrikoÔ kìmbou / stajmoÔ (hub). Sta ZigBee

7https://www.sigfox.com/en/coverage
8Deigmatikèc egkatast�seic: https://www.cosmote.gr/cs/business/en/success stories.html
9AnaptÔqjhke sthn Ell�da, bl. https://www.vodafone.gr/vodafone-ellados/arthra/iot/

https://www.sigfox.com/en/coverage
https://www.cosmote.gr/cs/business/en/success_stories.html
https://www.vodafone.gr/vodafone-ellados/arthra/iot/
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apaiteÐtai suntonist c (coordinator). Oi Dect suskeuèc sundèontai wc astèrac. Oi suskeuèc

Sq ma 5: TopologÐa astèri, dèntro kai mesh

(Rovsin et al 2011, sel. 310)

RS485 sundèontai wc di�dromoc èwc 32 kai me proôpojèseic, 128 (TI 2004, sel. 7). Ja mporoÔsan

na sundejoÔn kai wc astèrac all� den proteÐnetai. (TI 2004, sel. 5)

2.3 Prwtìkolla se epÐpedo efarmog c (Application Layer Protocols)

Merik� prwtìkolla epikoinwnÐac suskeu¸n se epÐpedo efarmog¸n (Application, OSI Layer 7)

eÐnai ta HTTP, CoAP, MQTT, XMPP, REST, AMQP, WebSockets (bl. sq ma 3, sel. 6). Apì au-

t�, gia suskeuèc IoT, faÐnetai pwc to apodotikìtero eÐnai to MQTT afoÔ qrei�zetai thn ligìterh

enèrgeia. DieukolÔnei thn mazik  epikoinwnÐa me QoS kai me to montèlo publish / subscribe.

(Karagiannis 2015) èqei sqediasteÐ apì thn IBM eidik� gia IoT, profèretai wc “mosquitto” (Yuan 2017a).

3 Ulopoi seic

Prin suneqÐsoume me teqnik� jèmata, anafèroume endeiktikèc ulopoi seic   sen�ria se ìlouc

touc tomeÐc pou aforoÔn to ES.

3.1 Sen�ria

MÐa endiafèrousa prìtash apì to MIT gia ton tomèa thc ugeÐac eÐnai to Vital Radio, mÐa suskeu 

pou apomakrusmèna elègqei me akrÐbeia 98% touc palmoÔc thc kardi�c apì apìstash enìc èwc okt¸

mètrwn. Sqedìn ta Ðdia posost� akrÐbeiac petuqaÐnei me pollaploÔc qr stec. Se antÐjesh me

�llouc aisjht rec prosfèrei di�quth / pantaqoÔ paroÔsa teqnologÐa (ubiquitous computing), afoÔ

den qrei�zetai oi qr stec na èqoun k�poia suskeu  p�nw touc. (Adib et al 2015) MÐa ulopoÐhsh

pou afor� tic kathgorÐec thc enèrgeiac, asf�leiac, polumèswn eÐnai thc Panasonic. Sto spÐti

dokim¸n touc10 èqoun metaxÔ �llwn èxi diktuakèc k�merec. 'Otan qtup�ei to koudoÔni faÐnetai sthn

thleìrash h eikìna apì thn k�mera thc ex¸portac, to hlektrikì autokÐnhto sundèetai me to dÐktuo

tou spitioÔ me to kal¸dio fìrtishc kai mporoÔn na metaferjoÔn polumesik� arqeÐa. Oi suskeuèc

anafèroun thn katan�lws  touc sthn thleìrash   mèsw diadiktÔou.

10http://www.hd-plc.org/modules/feature/090828.html

http://www.hd-plc.org/modules/feature/090828.html
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3.2 Emporikèc ulopoi seic

Anafèroume endeiktik� mÐa egkat�stash thc Loxone me ìnoma Minerva11. To spÐti eÐnai exo-

plismèno me sunagermì, aisjht rec qerouli¸n pou anagnwrÐzoun jraÔsh krust�llwn, aisjht rec

kÐnhshc, jur¸n, uperqeÐlhshc, fwti�c, k�merec parakoloÔjhshc, endoepikoinwnÐa me eikìna kai pro-

stasÐa kataigÐdac me metereologikì stajmì, rÔjmish parajurofÔllwn gia prostasÐa apì qal�zi,

kat�llhlh jèsh twn parajurìfullwn epijumht  jermokrasÐa. Prosfèroun kai thleqeirismì af c

se trapèzi, proskèfalo all� kai se asÔrmato thleqeirismì ¸pou to spÐti energopoieÐ sunager-

mì, ta parajurìfulla mpaÐnoun se autìmato èlegqo, sb noun ta f¸ta kai se perÐptwsh anoiqt¸n

parajÔrwn enhmer¸netai o qr sthc sto kinhtì. Sundu�zei asf�leia, periballontikì èlegqo kai

anèseic.

Stic polumesikèc efarmogèc tou ES, mèsw tou prwtokìllou DLNA, mporoÔme na diamoir�zoume

polumesik� arqeÐa. Mèsw ton Smart Speakers twn etairi¸n Amazon, Apple, Google mporoÔme na

akoÔme mousik  me fwnhtikèc entolèc.

3.3 Autìnomec suskeuèc

MÐa apì tic gnwstèc ulopoi seic eÐnai o jermost�thc mhqanik c m�jhshc

Nest. MajaÐnei pìso gr gora zestaÐnetai   kru¸nei to spÐti, kleÐnei mìnoc

tou ìtan o k�toqoc apousi�zei (èqei aisjht rec gia kontin  all� kai makrin 

apìstash), elègqetai apì to diadÐktuo, mporeÐ na topojethjeÐ se opoiod -

pote dwm�tio, sundu�zetai me �llouc jermost�tec Nest, epexerg�zetai tic

sunhjismènec rujmÐseic tou qr sth, metr�ei to fwc, upenjumÐzei gia to kaj�risma fÐltrou tou

klimatistikoÔ.

MÐa �llh automatopoihmènh suskeu  eÐnai to robot skoÔpa iRobot Roomba12,

h opoÐa programmatÐzetai pìte ja kajarÐsei, poi� dwm�tia ja kajarÐsei - majaÐnei

mìno tou ta dwm�tia -, orÐzontai gewfr�qtec, antilamb�netai skali� ¸ste na mhn

pèsei, elègqetai kai apì to diadÐktuo.

H suskeu  apodeÐqthke pwc krat�ei to spÐti kajarìtero, oi qr -

stec apèkthsan oikeiìthta proc thn suskeu  - k�poioi thn dèqontai kai

wc mèloc thc oikogèneiac. (Sung et al UbiComp 2007, sel. 145-162)

San thn rompotik  hlektrik  skoÔpa parap�nw, up�rqoun autìnomec suskeuèc pou kajarÐzoun

par�jura. H sugkekrimmènh (ecovacs winbot 950) elègqetai apomakrusmèna mìno me thleqeirismì

kai ìqi se sÔndesh me hub.

Oi lampt rec Philips Hue, sundèontai se hub kai all�zoun qr¸ma. 'Etsi

an�loga me thn di�jes  mac mporoÔme na elègqoume ton fwtismì. 'Ena akìmh

par�deigma eÐnai h allag  fwtismoÔ an�loga me to tÐ paÐzei h thleìrash13.

3.4 Memonwmènec suskeuèc

O metewrologikìc stajmìc Netatmo, sullègei dedomèna (rÔpansh jorÔbou,

epÐpeda CO2, ugrasÐa, jermokrasÐa, barometrik  pÐesh), axiologeÐ to klÐma pou epikrateÐ sthn aul 

gia na mac pei pìte eÐnai h kat�llhlh stigm  gia na futèyoume nèouc spìrouc.

To Energenie / Gembird, EG-PMS2-LAN, eÐnai èna polÔmprizo pou elèg-

qetai mèsw upologist  (USB / LAN / WiFi) me progr�mmata anoiqtoÔ k¸-

11https://www.loxone.com/enen/minerva/
12bl. diafhmistikì https://youtu.be/MoPCxCRRWcM
13Netflix Hue - Hack Day - August 2014: https://www.youtube.com/watch?v=jfA01wBms4U

https://www.loxone.com/enen/minerva/
https://youtu.be/MoPCxCRRWcM
https://www.youtube.com/watch?v=jfA01wBms4U
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Sq ma 6: Logìtupa “Works With”

dika14.

'Ena �llo endiafèron proðìn, me prwtìkollo z-wave eÐnai h mprÐza thc Fi-

baro h opoÐa emfanÐzei thn katan�lwsh perimetrik� me qr¸ma pou antistoiqeÐ

sthn trèqousa katan�lwsh, arqeiojeteÐ thn katan�lwsh kai dhmiourgeÐ statistik�. MÐa qr si-

mh leitourgÐa pou ja mporoÔse na bohj sei me mhqanik  m�jhsh. p.q. Na steÐlei eidopoÐhsh an

hlikiwmènoc �llaxe sun jeiec,   xèqase anoiqt  suskeu .

3.5 Logismikì

Sto logismikì ìpwc kai se ìlouc touc tomeÐc twn TPE up�rqei kleistì (proprietary / closed

source) kai anoiqtì logismikì (Open Source). H uperplhj¸ra epilog¸n dhmiourgeÐ k�poia probl -

mata. Oi etairÐec den akolojoÔn p�nta k�poia prìtupa, all� kai ta prìtupa / pistopoi seic eÐnai

pollèc. Eutuq¸c arketèc ulopoi seic prosfèroun diasÔndesh me poll� sust mata. Anafèroume

endeiktik� k�poiec epilogèc. Gia sÔntomec perigrafèc kai thn poikilÐa twn epilog¸n proteÐnoume

thn istoselÐda tou (OpenHAB 2019) me thn lÐsta twn epekt�sewn (add-ons).

Ed¸ ja anaferjoÔn endeiktik� k�poia sust mata.

3.5.1 Emporikì Logismikì (Closed Source)

Oi gnwstèc etairÐec èqoun ulopoi sei logismikì gia ES to opoÐo leitourgeÐ sta (Hub) touc. To

sÔsthma thc Apple15, gia na leitourg sei apomakrusmèna qrei�zetai mÐa apì tic suskeuèc mìnima sto

spÐti: HomePod, Apple TV (4hc geni�c), iPad16. Elègqontai oi leitourgÐec tou spitioÔ me thn fwn .

Thn Ðdia mèjodo qrhsimopoieÐ h Amazon (Echo), h Google (Google Home), h Microsoft (Cortana)

kai h Samsung (Bixby). H Microsoft faÐnetai na èqase thn {m�qh} me ton antagwnismì. H Amazon,

èqei egkatesthmènh b�sh 100 ek. suskeu¸n, h Google 52 ek. kai h Cortana èqei qrhsimopoihjeÐ apì

150 ek. qr stec. An kai èqei thn megalÔterh egkatesthmènh b�sh, lÐgoi qr stec qrhsimopoioÔn

ton upologist  wc bohjì, all� to shmantikìtero prìblhma eÐnai pwc èqei merikèc ekatont�dec

dexiìthtec (skills) antÐ gia 80.000 thc Alexa17.

3.5.2 Anoiqtì Logismikì (Open Source)

Up�rqoun pollèc epilogèc18, mÐa endiafèrousa eÐnai h openHAB, ¸pou sundu�zei ìla ta sust -

mata, akìmh kai thlefwnikì kèntro (Asterisk) me èxupnec thleor�seic Samsung. 'Etsi ìtan k�poioc

thlefwneÐ, mporeÐ na faÐnetai o arijmìc sthn thleìrash. 'H ìtan gia par�deigma leÐpoume apì to

spÐti, autìmata na prowjeÐtai h kl sh se �llon arijmì. Akìmh poiì ekleptusmènh leitourgÐa, na

qtup�ei to eswterikì thlèfwno ¸pou up�rqei �tomo kai ìqi se ìlouc touc q¸rouc.

'Allec ulopoi seic: home-assistant, calaos, agocontrol, domotics k.�.

14http://sispmctl.sourceforge.net kai https://github.com/unterwulf/egctl
15http://www.apple.com/ios/home/.
16Proôpìjesh na eÐnai sundedemèno sto reÔma kai sto WiFi me èkdosh iOS 11   metagenèsterh.
17https://www.tomsguide.com/us/cortana-is-dead,news-29308.html.
18bl. https://opensource.com/tools/home-automation

http://sispmctl.sourceforge.net
https://github.com/unterwulf/egctl
http://www.apple.com/ios/home/
https://www.tomsguide.com/us/cortana-is-dead,news-29308.html
https://opensource.com/tools/home-automation
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3.6 DIY (K�nto mìnoc sou)

Wc Hub, mporeÐ na qrhsimopoihjeÐ ènac opoiosd pote upologist c, an kai to jewroÔme uperbo-

likì. 'Ena Rasberry Pi 319, faÐnetai uperarketì. Kai an k�poioc endiafèretai gia autonomÐa kai

mikrì mègejoc mporeÐ na qrhsimopoi sei kai to Arduino. Lèxeic {kleidi�} oi etairÐec Adafruit,

Sparkfun, Sunfounder k.�., pou kataskeu�zoun prìsjeta shields gia Arduino kai parìmoiouc

upologistèc.

Akìmh mÐa epilog  mikrìterh tou Arduino all� me enswmatomèno WiFi eÐnai to NodeMCU20 me

kìstoc 2e (Yuan 2017b).

Gia proqwrhmènec leitourgÐec (fwnhtikèc odhgÐec, èlegqoc me eikìna) gia teqnht  nohmosÔnh

mporeÐ na qrhsimopoihjeÐ to AIY kit thc Google, ¸pou h k�mera mporeÐ na anagnwrÐsei sugke-

krimmèna prìswpa, thn di�jes  tou, 4.000 diaforetik� ìnta, anagn¸rish serbirismènou faghtoÔ.

(AIY Google Video). Me to AIY Google Voice Kit, èqoume metatrop  fwn c se keÐmeno gia fwnh-

tikèc entolèc sto Smart Home sÔsthm� mac.

Gia lÔsh anoiqtoÔ logismikoÔ gia metatrop  fwn c se keÐmeno all� kai anakoÐnwsh apotelesm�-

twn to MyCroft.ai project mporeÐ na qrhsimopoihjeÐ.

19H epituqÐa tou ¸jhse kai meg�lec etairÐec ìpwc h Intel, na kuklofor soun upologistèc gia idiokataskeuèc ìpwc

NUC Board kai TinkerBoard thc ASUS.
20Sthn pragmatikìthta eÐnai mÐa suskeu  me mikroelegkt  ESP8266.

https://aiyprojects.withgoogle.com/voice/
https://mycroft.ai/
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Sq ma 7: Q�rthc exèlixhc IoT

(Fawzi & Kwok 2015)

3.7 To Mèllon

Apì to 2014, faÐnetai pwc mporoÔme na èqoume Internet of Useful Things, afoÔ oi suskeuèc

mporoÔn na sullègoun dedomèna, na analÔoun (aporrÐptontac as manta dedomèna) all� kai na allh-

lepidroÔn sunèqeia (Fawzi & Kwok 2015, sel. 26). 'Ena tètoio par�deigma to wearable Fitbit Flex

2 ¸pou se sunduasmì me touc aisjht rec tou iPhone-5s21   metagenèsterou mporeÐ na katagr�fei

drasthriìthta podhlasÐac, kolÔmbhshc, aerobik c gumnastik c, Ôpnou qwrÐc na to energopoi sei o

qr sthc. 'Ena kalÔtero par�deigma sto video thc Boston Dynamics: Hey Buddy, Can You Give

Me a Hand?22. H teqnologÐa ja prosfèrei aisjht rec pou apaitoÔn ligìterh enèrgeia kai isqu-

rìterouc epexergastèc. Ja èqoume suskeuèc pou epikoinwnoÔn metaxÔ touc, majaÐnoun h mÐa apo

thn �llh akìmh kai elègqei h mÐa thn �llh (Rose 2014). Argìtera faÐnetai pwc ja èqoume ìqi mìno

suskeuèc pou sunerg�zontai metaxÔ touc, all� kai uphresÐec pou ja sunerg�zontai, bl. sq ma 7.

H trÐth hlikÐa aux�netai ragdaÐa. To 2017 to 1/5 tou plhjusmoÔ (19%)  tan �nw twn 65

et¸n. 'Ewc to 2080, oi hlikÐec �nw twn 80 ja uperdiplasiastoÔn kai ja ft�soun to 13% tou

sunolikoÔ plhjusmoÔ. To 2016, perÐpou oi misoÐ hlikÐac 65-74 qrhsimopoÐhsan to diadÐktuo mÐa for�

thn ebdom�da. (Eurostat 2012) FaÐnetai pwc ja up�rqei èlleiyh frontÐdac gia touc hlikiwmènouc.

(Leitner 2015, sel. 8)

21To iOS apì thn 8h èkdosh (Septèmbrioc 2014), mporeÐ na katanoeÐ an o qr sthc tou podhlateÐ, ìpwc epÐshc an

perpat�ei, trèqei, eÐnai se autokÐnhto,   brÐsketai genik� se kÐnhsh (Apple iOS SDK 2019). Se sunduasmì me thn

efarmog  tou Fitbit, katagr�fetai h drasthriìthta thc podhlasÐac.
22https://youtu.be/fUyU3lKzoio

https://youtu.be/fUyU3lKzoio
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4 Axiolìghsh

Sto teleutaÐo mèroc axiologoÔme thn diasundesimìthta, ulopoi seic kai merikèc autìnomec su-

skeuèc kai parajètoume krit ria axiolìghshc.

H axiolìghsh suskeu¸n mporeÐ na gÐnei me ta okt¸ latinik� A’s. Se met�frash: {Apoma-

krusmènh diaqeÐrhsh kai èlegqoc, diepaf  me epauxhmènh pragmatikìthta, epÐgnwsh perieqomè-

nou kai topojesÐac, an�lush kai enèrgeia, automatopoÐhsh, prosdokÐa kai prìbleyh, autìnomo,

gohteutikì.}(Fawzi & Kwok 2015, sel. 146)23

MÐa plhrèsterh axiolìghsh mporeÐ na èqei triantatrÐa krit ria (Economides 2017, sel. 14).

Sthn paroÔsa ergasÐa gia lìgouc suntomÐac kai aplìthtac axiologoÔme me sen�ria kai par�jesh

paradeigm�twn.

4.1 Diasundesimìthta

An prèpei na doulèyoume mÐa suskeu  pou apaiteÐ meg�lh taqÔthta met�doshc (p.q. IP k�mera),

èna argì mèso met�doshc den eÐnai apodektì kai ja prèpei na protim soume èna gr goro ìpwc to

ethernet to WiFi. An jèloume na leitourg soume èna diktuakì apojhkeutikì mèso (NAS) ¸ste na

diamoir�zei meg�la arqeÐa, ja prèpei na to sundèsoume se dÐktuo Ethernet Gbit. Se mÐa egkat�stash

gia parakoloÔjhsh antikeimènwn pou den èqoume apait seic se taqÔthta, all� èqoume apaÐthsh se

qamhl  enèrgeia gia autonomÐa ja protim soume ID tags se di�taxh plègamtc me di�rkeia zw c

thc mpatarÐac panw apì èna qrìno (Mason et al 2010). An ìmwc èqoume apait seic gia embèleia

ja protim soume diasundesimìthta LPWAN. 'Enac sunagermìc ja mporoÔse na leitourgeÐ me to

paradosiakì dÐktuo kinht c thlefwnÐac (GPRS, EDGE, 3G)   me LPWAN.

H Apple èqei periorismènec epilogèc afoÔ ta hub thc uposthrÐzoun mìno suskeuèc WiFi kai

Bluetooth LE, se antÐjesh me Samsung (SmartThings)24 pou uposthrÐzei Z-wave kai Zigbee. 'Ena

pleonèkthma thc Apple eÐnai pwc qrhsimopoieÐ wc Hub kai �llec suskeuèc ìpwc (Apple TV, iPad),

ètsi pleonekteÐ afoÔ o èlegqoc tou ES gÐnetai apì polloÔc q¸rouc kai ìqi mìno apì thn q¸ro tou

KentrikoÔ StajmoÔ. H lÔsh thc Amazon uposthrÐzei kai ZigBee.

'Oson afor� to energeiakì apotÔpwma twn suskeu¸n, oi timèc katan�lwshc gia Bluetooth LE,

WiFi, ZigBee se sunduasmì me thn topologÐa kai embèleia deÐqnoun pwc gia 'Exupno SpÐti èna

prwtìkollo san to ZigBee, Z-Wave, Dect ULE, Bluetooth LE, eÐnai sun jwc to kat�llhlo an

jèloume asÔrmath diktÔwsh (Kazeem 2017).

4.1.1 Ulopoi seic

Sto ES, arketoÐ qr stec prospajoÔn na ulopoi soun dikì touc ulikologismikì epeid  up�rqoun

asumbatìthtec. Sun jwc ìmwc to kleistì logismikì eÐnai eukolìtero sthn egkat�stash kai sthn

qr sh. Se k�poiec peript¸seic up�rqei o kÐndunoc tou abandonware, ìpwc sthn perÐptwsh tou Iris25

  tou revolv hub26. Sthn perÐptwsh thc Alexa up�rqei z thma idiwtikìthtac27, afoÔ ergazìmenoi

akoÔne sunomilÐec gia thn beltÐwsh tou sust matoc. Apì ta kleist� logismik�, thc Apple faÐnetai

na prostateÔei thn idiwtikìthta afoÔ stèlnei tuqaÐo anagnwristikì wc entolèa pou den sundèetai

23“8A’s: Automated Remote Provisioning and Management, Augmented Reality Human-Machine Interface HMI,

Awareness of Context and Location, Analyze and Take Action, Automate, Anticipate and Predict, Autonomous,

Attractive.”
24Up�rqei kai to abandonware Iris.
25https://www.theverge.com/2019/2/2/18208407/lowes-iris-smart-home-platform-shutting-down-march

-2019
26https://www.businessinsider.com/googles-nest-closing-smart-home-company-revolv-bricking-devices

-2016-4?r=UK
27https://gizmodo.com/the-terrible-truth-about-alexa-1834075404, https://gizmodo.com/your-worst

-alexa-nightmares-are-coming-true-1826327301

https://www.theverge.com/2019/2/2/18208407/lowes-iris-smart-home-platform-shutting-down-march-2019
https://www.theverge.com/2019/2/2/18208407/lowes-iris-smart-home-platform-shutting-down-march-2019
https://www.businessinsider.com/googles-nest-closing-smart-home-company-revolv-bricking-devices-2016-4?r=UK
https://www.businessinsider.com/googles-nest-closing-smart-home-company-revolv-bricking-devices-2016-4?r=UK
https://gizmodo.com/the-terrible-truth-about-alexa-1834075404
https://gizmodo.com/your-worst-alexa-nightmares-are-coming-true-1826327301
https://gizmodo.com/your-worst-alexa-nightmares-are-coming-true-1826327301
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me ton qr sth. MÐa lÔsh anoiqtoÔ logismikoÔ   DIY, mporeÐ na exasfalÐsei thn idiwtikìthta twn

dedomènwn mac.

'Oson afor� thn poikilÐa twn suskeu¸n h SmartThings, prosfèrei kai leukèc suskeuèc. H

Fibaro, prosfèrei suskeuèc se parallagèc ¸ste na sumbatèc me ìla ta hub.

4.2 Sumper�smata

SÔmfwna me to Google Trends, up�rqei auxhmèno endiafèron gia ta ES. Strèfetai kurÐwc sthn

asf�leia an kai up�rqoun oloklhrwmènec ulopoi seic gia ìlec tic ptuqèc twn ES. PisteÔoume pwc

sto mèllon ta spÐtia ja eÐnai exoplismèna me automatopoihmènec / diasundemènec suskeuèc, afoÔ oi

perissìteroi aisjht rec eÐnai  dh oikonomikoÐ, opìte up�rqei h dunatìthta gia prositèc ulopoi seic.

Sto mèllon me thn kajolik  qr sh twn IoT, to 'Exupno SpÐti ja eÐnai sundedemèno kai me

exwterik� sumb�nta.

'Ena apì ta sobar� probl mata, ìpwc kai me ìla ta teqnologik� zht mata stic TPE, eÐnai oi

asumbatìthtec se efarmogèc all� kai h diasundesimìthta se fusikì epÐpedo   se prwtìkolla.

Oi leukèc suskeuèc28, èqoun meÐnei st�simec kai oi polumesikèc eÐnai asÔmbatec. Eidik� se

qamhlèc timèc, h sumbatìthta kai h dialeitourgikìthta (interoperability) eÐnai anÔparktec. Up�r-

qoun k�poiec exairèseic apì prwtoboulÐec kai organismoÔc ìpwc Enocean, z-Wave, Qvivicon, pou

epitrèpoun ton sunduasmì suskeu¸n apì diaforetikoÔc kataskeuastèc. (Leitner 2015, sel. 39-42)

O Mark Weiser (1991) uposthrÐzei pwc shmantikèc teqnologÐec eÐnai autèc pou exafanÐzontai.

MpaÐnoun sthn kajhmerinìtht� mac, mèqri pou den mporoÔme na tic diaqwrÐsoume29. Ja prèpei loipìn

oi teqnologÐec ES na gÐnoun pantaqoÔ paroÔsec, di�qutec kai diafaneÐc (ubiquitous computing),

¸ste na gÐnoun apodektèc.

28p.q. yugeÐo, kouzÐna, k.o.k.
29“The most profound technologies are those that disappear. They weave themselves into the fabric of everyday

life until they are indistinguishable from it.”
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