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“ Inpnoclohoyikd emonpelWUEVEG Mayelpikég Atadikaoisg yia to NeptBaAiov pog
Euduolg Koulivag”

NepiAnyn

H Swablkaola tng mpostolpacioc tou ¢ayntol amoteAel pla omd TG ONUOAVTLKOTEPEC
Slepyaoieg Tng kaBnuepvoTnTag Kot mepAapPavel pio mAnBwpa and aAAnAeTudpAOELS TWV
Xepwv pe dadopa avtikeipeva, Onwe to okewn, VAIKA Tou dayntou, kKA. Xtn Stadikacio
autn, TIOAU onuavtikd poio mailel n €vvola tng cuvtayng. H ouvtayn eival autr mou
neplypadel tn Sladikaocia TOU HAYELPEUOTOG, WG dladoxka PrApata Tou TPEMEL va
0KOAOUBNOEL KATIOLOC. TuXVA TO va 0KOAOUBNOEL KATIOLOC HLla cuvToy UMopsl va eival
opKetd mepimAokn Sladwkacia, n omoia amaltel GUVIOVIOPO KLWVNOEWV, EMLTAPNON Kol
TouTtoxpova ektéleon TOAAMAWY £pyoolwv. H MOAUTAOKOTNTO QUTH EVIEIVETOL Ao TV
TolkAopopdio ou pmopel va £X0UV KATIOLEG CUVTAYEG KOL OO TO Yeyovdg OTL Vol ATOUOo
Umopel va ekteAéoel TNV (Sla ouvtayn pe moAAoUg SladopeTikolg Tpdmout. Ta TeAeutaia
XPOVLa, AOYW TNG ouvexoUG avamtuéng tng texvoloyiag kot Tou avéavopevou evdladEpovtog
yla tn BeAtiwon tng mowdtntag {wng Tou avBpwrou, To EPEUVNTIKO eviladEpov oTpadnKe Kot
TPOog TNV KateLBuvon tng PeAtiwong Twv Slepyaciwy mou adopolv To payeipepa. O TopEag
TNG UTTOAOYLOTIKAG OpacnG amoteAel £va amo ta eAnidodopa edia ota omoia EMIKEVTPWVETOL
auTO To evlladépov, KaBwg PEOW TNG UMOAOYLOTIKAG Opaocng Sidetal n duvatdtnta yla
UTIOAOYLOMO  XWPLKWY OXECEWV HETAEU TWV QVTIKELMEVWY Kl Ovixveuon Aoylkwv
oANAeTdpdoswy peTofU ovtotATwy mou AopPdvouv xwpa katd tn Stabdikacio tou
HOYELPEUATOC.
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H mapouoa epyacia neplypddel Tn Snuioupyia evog GUCTAUATOC TOU Spa ETILKOUPLKA OTO
XPNOTN TOU HayelpeVEL, TPOoohEPOVTAC Tou kKaBodnynaon otnv eKTEAECN ULAG CUVTIAYNG, EVW
TOUTOXpOVA aVAAUEL TNV 0pBOTNTA TNG EKTEAEGNG QUTAC TNG CUVTAYNG, LECW CUOTNUATWY
UTIOAOYLOTIKNG OpaonG. Ol amapaitnteg mAnpodopieg mou adopouv TG00 TN cuvtayn 000 Kal
™V XWpPLKN Slatafn Twv avilkeldévwy, meplhappavovtal € oAokAnpou os €va apyeio to
oTolo TEPLEXEL TLG TTOPAUETPOUG YLOL OAQL TA TTAPATIAVW KOL OVAAUETAL A0 TO GUGTNLLA.

JUVOTTTLKA, TO TtapOV cUoTna UTtooThnpilel TNV KaBodrynon Tou XpRoTn OTNV EKTEAECN HILOG
ouvTayng HECW TNC TMPOPOAAG TWV KOTAMNAwWY pnvupdtwyv. Tautoxpova eA€yxeL Tnv
opBoTNTA EKTEAECNG TNG LAYELPLKAG SLadLKaciog aglomolwvTag Kol avaAUovTog TLG TTOPaKATW
mAnpodopieg: (a) tnv aAlnlouyxia twv PBnuUAtwv eKTEAECNC TNG ouvTayng, Ta omola
neplapBavovtal oTto OpPXEl0 TIOU TEPLEXEL TIG TMOPAMETPOUG MLaG ocuvtayng, (B) tnv
QVaYVWPLON TWV QVTIKELLEVWV TTIOU UTIAPXOUV OTO XWPO, EITE aUTA £lval Ta OKEUN 1 TA UALKA
TIOU XPNOLUOTIOLOUVTOL YLO TNV EKTEAEON ULag cuvtayng, (y) tnv mAnpodopia ylo to v éva
OVTIKELUEVO KIVELTAL OTO XWPOo Kot (6) TNV XxwpLkn SLAtagn Twv aVTLKEWWEVWY KOL TN OXETLKA
Toug B£on wg pog éva AANo avTIKeipevo 1 onpeilo avadopag.

MNna va aflodoynBolv ta od€AN Kal oL MEPLOPLOUOL TOu cuotnuatog, oxedlaotnkav dVo
nelpapota. To mMpwto meipapa mepAapBave TPelG aAyopiBUoug yla tnv avixveuon Kal
eKTinoN TG Kivnong. O KaAUTEPOG amo Toug TpeLg aAyopiBuoug mapouoiace 100% akpipela
OKOMA KaL Yla UKPEG AAAQYEC OTLG ouvOnKeG dwTlopoU. To deutepo meipapa mepthappove
oviYveuon Kal avayvwplon QVTIKEWMEVWY O AYVWOTEG E€LKOVEC KATA TN SLAPKELD TNG
TPOETOLAOIOG HLAC CUVTOYNAG OE MPAYUATIKEG cuvOnkec. O alyoplBuog ftav oe B£on va
avayvwpLloeL kot va avixveUoeL cwoTtd oxedOv OAa Ta aVTIKELeVa Kot og kKaOe kapé. E€aipeon
amnote)el n meplmtwon mou xpnotponotndnkayv Stadavh avtikeipeva, Omou mapatnpndnke n
avayvwplon Sladopetikng KAAong yla To avrtikeipevo (class mismatch), kaBw¢ kal n
TePIMTWON MoV aVTIKE(PEVA TepIKAElovTaV PECO O AANQ AVTIKELEVQ, OTIOU TlapATNPNONKE
ovayvwpLon oVTLIKELLEVWY Ta omtoia Sev umrpxav (false positives).

University of Crete
Computer Science Department
M.Sc. Thesis
Georgios Kondilakis

Master's Thesis Supervisor: Professor, C. Stephanidis

X. Zaboulis & N. Partarakis (Co-Advisors)
Monday, 20 December 2021, 10:00 a.m.

Join Zoom Meeting



https://zoom.us/j/96454154249

“Semantically annotated Cooking Procedures for an Intelligent Kitchen Environment”

Abstract

Food preparation is one of the most essential tasks in daily life and it involves a large number
of physical interactions between hands and utensils, ingredients, etc. The fundamental unit in
the food preparation activity is the concept of the recipe. The recipe describes the cooking
process, the way how to make a dish as a sequential order of cooking steps. Frequently,
following these steps can be an extremely complicated process, which requires coordination,
monitoring and execution of multiple tasks simultaneously. The complexity of such a task can
be magnified, if one thinks that an individual can slightly modify a common recipe, thus
contributing to the general multiplicity of the enterprise. With the huge advances of
technology and the increasing interest on assisting humans in their everyday lives, various
attempts have been made to enhance the cooking process by integrating multimedia and
embedding technologies in various stages. Computer vision can be used in order to establish
spatial relationships and enable reasoning about the interaction between visual entities.

This Thesis introduces a cooking assistance system that provides the user with guidance in the
accomplishment of a recipe, while validating the correct execution of each step. All the
necessary information regarding the recipe and the spatial arrangement of ingredients and
utensils is imported in the form of a single configuration file, which is construed and analyzed
by the system. Specifically, the system designed in the context of this work can provide the
user with guidance in carrying out a recipe through the appropriate messages that appear in
a panel, as a form of an interface with the user. It can also validate the overall correctness of
the cooking procedure by utilizing the following information: (a) the correct sequence of steps
which comprise a specific recipe, obtainable from the configuration file; (b) the detection of
the ingredients used and the corresponding utensils; (c) the overall motion estimation of the
scene; (d) the calculation of relative positions of objects involved in the cooking procedure,
with respect to other objects.

In order to explore the benefits and limitations of the developed system, two evaluations have
been conducted. The first experiment included three motion detection algorithms. The best
algorithm achieved 100% precision even for small lighting variations. The second experiment
included detection of objects in unseen images during a real recipe preparation. The algorithm
was able to detect almost all of the objects and at all video frames correctly. An exception was
observed when the algorithm was presented with transparent objects (class mismatch) and
objects that appeared inside other objects (false positives).
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