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HNEPIAHYH

H mapovoa mruyiokn eotidleton 6Ty avanTuén GLGTHUATOG TEYXVNTNG VOTLOGVUVNG LE
YPNON EVIGYVLTIKOV TEYVIKAOV EKPAONONGS Yo T PeATioTonoinoT anddoons g
KOAMEPYELOG TATATOS VIO TEPLOPIGUO TPOVTOAOYIGHOD GpdEVONG KoL EAPIKAOV Opilev

VYpOciog TN YEWPYIKN TEPLoYN HeAETNg ot Mavopid g [Tagpov.

Mo pobnpatikn pebodoroyio akolovbeitol 610 TAAIGIO EVIGYLTIKNG HABN OGNS OOV
STVTTAOVOVLE TNV GVVEAPTNON EMPPAEPevons 1 omoio GLYKAIVEL KOVTA GTNV TEPLOYN|
BéATiong Abong e Ao TV TOPAUETPOTOINGT VIO TEPLOPIGLOVG KOt @ priori EKTIUNON
TV BéEATIoTOV TopapéTpov. H mopapetpomomuévn cuvaptnon avtapopng
SUOPEOVETAL e BACT TO KATOPALN VYPAGTOS 6€ KAOE GTASI0 TOL PAVOLOYIKOD
KOKAOL TNG TOTATAG-GTOYOV, TN HEYIOTN AmOO00T KOAMEPYELOG OAAG Kot TOV
TPoLTOAOYIGHO TG Gpdevong. Xpnoomomcape ) péBodo Nelder — Mead yo tnv
apYIKN eKTipNom TV opimv PEATIOTNG Amdd0oN g VEPOD GTO £50POG Yo KAOE
(POIVOALOYIKO GTAOL0 KOl TNV OVTILETOTICANE MG £16000 BEATIOTOV TV Yo Vo

EMOTEVCOVE KOl VO 001 Y |GOVE TN GVYKAION KOVTA 611 BEATIOT amddoo.

AvontoyOnke éva ekmodevTiKo TePPAAAOV TPOKELEVOL VO GLVOEDEL O TPOGOUOLMTNG
AquaCrop (FAO) pe osuyypoviopd Prnudtov teptBAAAoOVTOg Kot LOVTEAOD KOAALEPYELOG
o€ ypévo Pnudtov 1:1. Ta dedopéva-ctoyot amokthOnkay and 1o £pyo SWSOIP péocw
EKTIUNOE®V TNAETICKOTNONG KOl EMTOTIOV TOPATPNCEWDYV, TPOKELEVOL VO,
npocopotwbel  avaTTLEN TNG TATATOG Kot 01 SUVOUIKES OAANAETOPAGELS TNG GTOV

TPOYLOTIKO KOGLO.

210 medio dpdiomng Tov TPAKTOPO opicTNKE Eva d10KPLTO GHVOAD Gpdevong PaBovg yia
Kda0e Prpa g Tpocopoimong eknaidevong. H apyltektoviky Tov Tpdktopo akolovbet
v vAomoinon tov Deep-Q-Network pe Bdon tic Tpodiaypapég Tov xdpov
TapaTNPNONG Kot 0pacnc. TEAOG, EKTadeLOVLE TOV TTPAKTOPA Yo £VO TPOKABOPIGUEVO

néyebog delypatog Kot a&lohoyoOpe TNV amdO0GT TOL EKTOG TOL JEIYIATOG EKTOIOEVOT|G.

A&Ea1g kKhewod: Teyvnrn vonpoovvn, Texvikég evioyvTikng ekpuadnong, Aiktvo Pabidg
Q-unabnong, [pocopoimon kaAiépyelog, Behtiotonoinon amddoong kaAMEPYELOS.



ABSTRACT

The present dissertation aims to design and develop an artificial intelligence system by
employing reinforcing learning techniques for yield optimization of potato cultivation
under water budget and soil moisture threshold constrains at the agricultural study area

located in Mandria, Paphos.

A heuristic methodology is followed within the reinforcement learning framework
where we formulate the near optimal reward function based on potential parametrization
under constraints with a prior estimation of optimal parameters. The parameterized
reward function is shaped with limits based on water content thresholds for each stage
of the phenological cycle of the target potato and maximum yield. We used the Nelder —
Mead method for the initial estimation of the optimal performance water thresholds in
the soil for each phenological stage and treated it is as input of optimal values in order

to drive convergence near optimality.

A training environment was developed in order to couple the AquaCrop simulator
(FAO) within step-to-step model synchronization. The target data were acquired from
SWSOIP project through remote sensing estimations and on-site observations in-order

to simulate the potato growth and its real-world dynamic interactions.

The agent's field of action was set a discrete set of depth irrigation for each step of the
training simulation. The architecture of the agent follows the implementation of Deep Q
Network based on the specification of the observation and action space. Finally, we
train the agent for a predetermined sample size and evaluate the agent’s performance

with out of sample data.

Keywords: Artificial intelligence, Reinforcement learning, Deep-Q-Network agent,

Yield optimization, Water conservation, Near optimal potential based reward shaping
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