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“BeAtiotonoinon tng cUAAOYRG OVOKUKAWGLLWY UALKWYV amd Lpavteg”

NepiAnyn

Me TNV avaykn yla avokKUKAWON TwV UAIKWY TIOU XPNGOLUOTIOLOUKE VAl EYOAWVEL LEPA UE TN
MEPQA LE OKOTO vVa amodopTLOTEL 0 MAAVATNG Kol va cwBoUv MOAUTIUOL TTOPOL KAl €XOVTOG oAV
6ebopévo WG 0 PuBPOC e TOV Omoio T AVOKUKAWGCLUO UALKA GTAVOUV OTA €pYOOTACL
avaKUKAWONG KAl Kat' €MEKTOON N pON HUE TNV omnola MEPTOUV OTOUC LUAVTEC IE OKOTIO TO
Slaxwplopo toug eival oAU peyaAn, yivetal davepr) n avaykn yla 1O QMOTEAECHOTIKOUG
TPOMOUG SloxwpeLopol Kol CUANOYAC TWV UAKWY. € TIPOYHATIKEG CUVONKEC LeyaAo TTOC0OOTO
TWV OVTLKELLEVWY TTIEPVA OO TOV LUAVTA XWPLC va cUAeXBEL, OxL dpeoa TouAdyLoTov. ETutAéoy,
KUpLO PEANUA evog epyootaciou avakUKAwong eivol to kKEpSog. Me kUplo yvwpova ta
mapanavw, o Paclkog afovag Tng napovoag epyaciog eival n BeAtiotonoinon tg cuAoyng
TWV OQVIIKEWWEVWYV UECW €VOG pOUTOTIKOU PBpaxiova. H mapandvw PeAtiotonoinon
TipAyHOTOTOLETaL He PBdon TIC SuvatoTnTe TOU POUTIOTIKOU Ppaxiova mou KAVEL TO
SloxwpLopo, aAAG KoL TNV agia TwWV avaKUKAWGOLULWY UALKWV.

H mpooéyylon pag xwpiletal oe U0 emyuépoug aAAnAEVOETA KOUUATLA, TRV TIPOPBAedNn Tou
€(60UC TWV AVTLKELUEVWY TIOU OVOEVOUE VA TIEPACOUV ATIO TOV LLAVTA KaL TNV auth Kabautn
GUAOYH TOUC. 2TO MIPWTO KOUMATL YIVETAL OUCLACTIKA pLa TIPOBAEMTLKA TOELVOUNGCN TWV UALKWV
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0€ TPELG KAAOELG (XapTOVL, MAAOTIKO Kal GAOUUiVIO) HOvVo HE T XPrion MANPodopLWY amo TIg
T(PONYOUUEVEG PLYPELG OTOV LHAVTA KOL KOATIOLWY XAPAKTNPLOTIKWY TWV UALKWVY (XpwHo Kot
pEyeBoc). AUTO TO KOPUATL avamntuxbnke pe tnv uvAomoinon Hidden Markov Models yia tn
npoPAedn. Itn ocuvéxela ulomolnBnke évag Path Planner pe otdéxo tn BeAtiotomoinon tng
oUA\OYNG WG TTPOC TNV aio TwV UALKWVY TTOU GUAAEYOVTAL. € AUTO TO KOULLATL UAOTIOLACOLE EVaV
Reinforcement Learning aAyoplBuo kal mio cuykekpilpéva Q-learning. Méow uiag reward
function o aAyoplBuog maipvel tnv anoddaon yla to oo Oa sival to emopevo VALKO Tou Ba
oUMexBel. TéAog, yla va yivel amoTiunon Twv amoTEAECUATWY A, EYLVE Hla oUYKPLON TNG
vlormoinong pag pe évav Proximity (Random) picker.
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“Optimization of recyclable materials collection on conveyor belts”

Abstract

With the need for recycling of used materials growing steadily in order to save valuable
resources of our planet, and given also that the rate at which recyclable materials reach the
recycling factories and consequently the flow at which they fall on the conveyor belts in order
to separate them is particularly large, the need for more efficient ways of separating and
collecting these materials becomes apparent. In real life industrial set-ups, a large percentage
of objects pass through the conveyor belts without being collected, at least not immediately. In
addition, the main concern of a recycling factory is profit. Based on the above, the main focus
of the present work is the optimization of the collection of the materials via the use of a robotic
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arm. The named optimization is based on the capabilities of the employed robotic arm and also
on the market value of recyclable materials.

Our approach is separated into two interrelated parts, the prediction of the material of the
objects we expect to pass through the belt and their collection. In the first part, the materials
are classified into three classes (paper, plastic and aluminum) using only information from
previous throws on the belt and the characteristics of the materials (color and size). For this part,
we employ Hidden Markov Models that are capable of accomplishing the required prediction.
In the second part, a Path Planner is implemented targeting the optimization of the materials'
collection in terms of their cost. This is implemented via a Reinforcement Learning algorithm,
specifically a Q-learning algorithm. Using a reward function the algorithm decides which is the
next material to be collected. Finally, our approach is evaluated via simulated and real results,
and its performance is also compared with that of a Proximity (Random) picker.
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