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“ GRETA: EAgyxo¢ kat Ataxeipion Eudpuwv Oeppoknmniwv péocw TexvoAoyLwv Tou
AwadiktUou kat Enavénuévng Npayuatikotnrog”

NepiAnyn

H épeuva oto koppdtt tng «lewpylog AkplBelag» €xeL yvwploel peyAAn oKun Ta
tedevtala xpovia Kol €XeEL CUMPBAAEL ONUAVIIKA OTnVv umootnplén avbpwnwv Tmou
ooxoAouvtal Ue Tov aypodlatpodLkd TOUER, TOOO O KAELOTEC (BeppoKATLa) OGO KOl OE
QVOLKTEG KaAALEPYELEG (Xwpddia). Mpwv tnv avamtuén tng «lewpyiag AxkplBeiag», o
OYPOTLKOG TOHEQG lxe NON EEKLVAOEL TNV XPrioN MPOOSEUTIKWY TEXVOAOYLWYV, TLG OTIOLES
mAéov aflomolel kot ekpetaAlevetal n lewpyla AkpBeiag mpog odelog Tou
aypodlatpodikol Topéa. EmumpooBeta, n paydaia avamtuén twv Texvoloywwv Tng
NAnpodopkng-Emkowvwviwy (TME) kot tou Atadiktuou Twv npayudtwy (loT) wpéAnoav


http://video.ucnet.uoc.gr/live/show/347
https://www.youtube.com/channel/UC7uE3QiMTQjkrpByB_Gnt6Q/live

0TO 0UVOAO TOU TOV MPWTOYEVI TOUEA O€ ETIMESO AUTOUATIOUWY, ALoONTApwWY, aAAA Kal
pnxavormnoinong.

Aappavovtag untoyty, To avaduopevo umodelypa tng Ataxutng Nonpoouvng, n epyacia
autr HeAeTd tpomoug aAAnAemidpaong pe nén undapyovta Eudun nepBaiiovta otov
Topéa NG Mewpyia AkpiBeiag, pe otoxo Tnv umtoforndnon Twv KOAALEPYNTWV-TIAPAYWYWV,
oAAA kot TNV BeATiwon TO00 TG MOCOTNTAG 000 KAl TNG TTOLOTNTAG TWV TIAPAYOLEVWV
QYPOTIKWYV TPOIOVTIWV. € aUTO To TMAALCL0, HEoa amo pio avBpwrmokeviplkn dadikaoia
oxeblaong, avamtuxdnke to cuotnua GRETA, ou otoxeUel otn Alaxeiplon kot EmiBAedn
€VOG €EUTIVOU BEPUOKNTILOU HECW XPNOLUWV Kal ELXPNOTWV EGAPHUOYWV.

To oUotnua GRETA mopéxel pla epapuoyr Sladiktiou pe Suvatotnta MPOCAPUOYNG
(responsive web-app) yla xprion amod nAEKTPOVIKOUG UTIOAOYLOTEG, aAAA Kal ¢opnTEG
OUOKEUEG (tablets, smartphones). EmumAéov, mapéxel kot pio epoppoyn enavénuévng
npayuatikotntag (Augmented Reality) mou €xel wg oTOX0 TNV KAAUTEPN OTTIKOTOLNGN
TWV TIPAYUOTIKWY CUVONKWVY TIOU ETIKPATOUV HECA OTO OEPUOKATILO, KAl TNV Tapoxn
oTOXeUMEVNG BonBelag yia TG Stadopeg KAANLEPYNTIKEG EPYACLEC TTOU amaltouVTAL HEoQ
o€ €va TEToLo TepLBAAAov.

JUYKEKPLUEVA, TO CUOTNHUA EKUETOAAEUOUEVO TNV TEXVOAOYLKN uTtoSoun tou EEumvou
Oeppoknmiov tou IM-ITE (m.x. diktuo aloBntipwv), EMITPEMEL OTOUG XPNOTEG: a) va
eTUPBAEMOUV  TIG OUVONKEG TIOU EMIKPATOUV pEoa Kol £€w amd to Bepuoknmio, B) va
€ANEYXOUV ATIOUOKPUOHEVO TO UKPOKALLO TOU EVEPYOTIOLWVTAG f/KAL OTTEVEPYOTIOLWVTAG
TOUG KATAAANAOUG pNXOaVLOMOUG (Tt.X. actuators), y) va evnUeEPWVOVTAL CUCTNUOTLKA yLo
TOUG OUTOMATIOMOUG TIOU €KTEAOUVTOL O QUTO (M. OQUTOUATN QTEVEPYOTIOinoN
notiopatog), 6) va AapBavouv odnyieg kaAAlepyntikng dpovtidag pe yvwpova TiG
BEATLOTEG CUVONKEC AVATITUENG TWV EKACTOTE KAAALEPYELWV KaBWC Kat €) va AapBdavouv
o6nyleg yla TO0 MWE VO QVTLUETWTTIoOOUV TIC Slddopeg acBEveleg mou pmopouv va
eudaviotolv. OAeg oL TapAMAVW AELTOUPYIEG Tpocapuolovial avaAoyo ME TNV
katnyopia xpriotn mou aAAnAemdpd pe tnv edappoyn. Ta €ibn xpnotwv Tmou
ETUKEVTPWONKAUE €lval O YEWTOVOG-EMIOTAUOVAC, O EMAYYEAUATIOC aypOTNG KAl O
EPAOLTEXVNC AYPOTNG.

Ma tov emayyeApatio aypotn, To cUOTNHA TIAPEXEL UTINPECLEC YLl TNV ATIOUAKPUCHEVN
enmiPAedn kal dtaxeiplon tou Beppoknmiou, KABWC KoL TNV TAPOXN 0dNylwv yla TLg
Sladopec KOAALEPYNTIKEG £pyaciec mou KoAsital va ekteAéoel. Avadoplkd HE TOV
EPAOLTEXVN OyPOTN, TO CUOTNUA TIAPEXEL UTNPECLEG TTPOKELUEVOU va Tov Bonbnoel va
KAAALEpYAOEL HUTA, £0TW KAl OV EXEL LOVO BACLKES YVWOELG YEWTIOVIAC, TTAPEXOVTOG TOU
Aemtopepeic odnyleg avamntuéng KaAAlepyelwv KABwWE Kol UTINPECLEG EVOOETLKOLVWVIOG
LE EMAYYEAUATIEG AYPOTEC /KL YEWTIOVOUG YLa TIEPALTEPW 08nYieg. TENOG, To cloTNUA



anmeVBUVETAL KaL O YEWTIOVOUG, ToUG omoiloug BonBa otnv emifAePn tou Beppoknmiou
Kall TwV KAAALEPYOUUEVWVY EL6WV TOU (TT.X. AVAAUTLKA €LKOVA TNG avAnTtuéng Twv putwy)
KaBwG TNV €MKOWWVIA LE TOUG YEWPYOUC yla TNV Tapoxn €EEOIKEUUEVWY 08NnyLWV
TIPOCOPUOCUEVWY  OTIC OVAYKEC TNG €KAOTOTE KOAALEPYELAG (T.X. OUOTAOELG
KaAALepynTIKAG dppovtidag, emomnteia e€EAENC aoBevelwy).

H epyaoia auti mapouotdlel: (o) pia mpoogyylon yla tn PeAETn tng «lewpyiag
AkpBelag» unmd 1o Tplopa twv suduwv mepBarioviwy, (B) ektevr) avadopd oe
TIAPOMOLO. CUCTAMATA avadelkvUovtag ta UDLOTAMEVA Keva Toug, (y) Aemrtopepn
neplypadn tng Stadikaoiag oxediaong tou cuotipatog GRETA Kat TnG AELTOUPYLKOTNTAG
tou, (8) Bnua-mpoc¢-frApa avaluon tng ulomoinong tou, Kol (g) kataypadn Twv
amoteAeopatwy afloAdynong tou cuotnuatoG GRETA  Ue T OUPUETOXN EWOKWV
euxpnortiag (UX experts) oto mAaioto evog «EEunvou Oepuoknmiou».
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Abstract

The increased research interest in Precision Agriculture (PA) during the past years has
significantly contributed towards supporting the various stakeholders of the agri-food
domain with their cultivation activities, in both open fields and greenhouses. Preceding
the emergence of PA, the domain of agriculture had already explored the potential
application of various technological solutions, which are now further exploited by PA for
the benefit of the agri-food sector. In addition, the rapid advancements in Information
and Communication Technologies (ICTs) and the emergence of the Internet of Things
(loT), have benefited the primary sector by introducing monitoring facilities via networks
of sensors and increasing productivity through automations and mechanized agriculture.

Considering the emerging paradigm of Ambient Intelligence, this thesis aims to enhance
the interaction between farmers and Intelligent environments in the domain of PA, in
order to support the various daily activities aspiring to improve the quality and quantity
of cultivated species. Towards this direction, the GRETA system was designed and
developed, following a user-centered design process, permitting farmers and
agronomists to monitor and control an Intelligent Greenhouse via a set of useful and
usable applications.

GRETA offers a responsive web application targeting PCs and handheld devices (tablets,
smartphones). Moreover, it delivers an Augmented Reality application that visualizes the
greenhouse’s interior conditions in a sophisticated manner and provides context-
sensitive assistance regarding the cultivation activities required in such environments.

In more detail, the system interoperates with the ambient facilities of the ICS-FORTH’s
Intelligent Greenhouse, allowing end-users to: a) monitor the conditions inside and
outside of the greenhouse; b) remotely control the state of various actuators, thus
adjusting the micro-climate inside the greenhouse; c) be notified regarding the
available/active automations (e.g. water pump deactivated automatically); d) be aware
of the optimal conditions for their plants to grow, and receive relevant guidelines; e) be
informed regarding any diseases that may occur, and get recommendations for treating
the plants. The aforementioned functionality, is delivered to end-users in a personalized
manner, keeping in mind the characteristics and needs of each target group (i.e.
professional farmer, hobbyist farmer and production agronomist).

Regarding professional farmers, the system permits the remote control and management
of the greenhouse, while offering personalized guidelines for cultivation-related tasks.
Additionally, aiming to support hobbyists or inexperienced farmers, GRETA provides
context-sensitive instructions for planting, caring and harvesting plants, while



streamlining communication and knowledge sharing with experienced farmers (i.e.
professionals, agronomists). Lastly, the system aids agronomists by offering an overview
of the greenhouse’s conditions, the plants’ status, development and growth, so as to
support them while making suggestions to the producers towards increasing the quantity
and improving the quality of agriculture products (e.g. recommendations for plant caring,
disease treatment).

This thesis: (a) presents an approach for the study of the domain of PA from the
perspective of intelligent environments; (b) reports on existing systems highlighting their
shortcomings and the potential for improvements; (c) describes the adopted design
methodology and the functionality of GRETA; (d) analyses step-by-step the current
implementation; and (e) documents the results of a series of expert-based evaluation in
the context of an Intelligent Greenhouse.



