Epyaieio Ayng
ATOPACEMV OTN

Brounyovia
TPOPIL®V

Kovotavtivoc Kovtsovpovnc
KoaOnyntmg, AII®

zBEE FYNAEIMOZ =. KEAI‘PO Ap1oTOTEAELD

BIOMHXANIQN [TavemotT o
EAAAADT n. AIEMIZTHMONIKO KENTPO ]
ATPOAIATPOO®HZ | ANG ®800a>\«OVlKng

g




Metapaon otny EX0YN TOV OEOOUEVOV
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ITocotikog Ilpocoropiopog Emkivoovornrog (QMRA)
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ITocotikog Ilpocoropiopog Emkivoovornrog (QMRA)

Number of cups in a batch of yogurts

5,000 10,000 50,000 100,000
% Prevalence Median (5th, 95th Percentiles)/contaminated
1 1(0, 4)/50 2 (0, 5)/100 5(2, 12)/500 8 (5, 14)/1,000
3 2(0,5)/150 3(1, 7)/300 13 (8, 21)/1500 24 (16, 35)/3,000
5 3(1,7)/2s0 5(2,11)/500 20 (13, 29)/2,500 39 (29, 52)/5,000
10 8(2,9)/500 8(4,14)/1,000 39 (31,52)/5000 80 (64, 94)/10,000

Stages of chill chain  Factors Tools

$

Decision of the quality risk managers about the
release of the batch to the market
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M1 OAIGTIKT) TPOGEYYIOT OTOLTEL LEYOAO OYKO OEOOUEVMV

/ | - | information
foodborne =

microbial pathogen, =
produce Potnial

pathogens product ssssge
...... oy

Safety f""' rotissarie  twiesee
safety:
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Big data

Multiple data sources
Multiple formats
Common ontology

Common storage (cloud-based)

Blockchain

Decentralization

Each block communicates
directly with he next without
intermediates

Transparency, Immutability

Machine learning

Deep learning
Computer vision

Natural language processing
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Twinning
N

To yneuoko otovuo:

MEtromgy

Virtual Environment

Physical Environment

Metrolosy

Physical-Virtual Connection/Twinning
Virtual-Physical Connection/Twinning

-~

Physical Processes 3 : Physical Processes




T eivar To wneuako otovpo (Digital Twins)

 To digital twin sivat £éva yneroko avtiypogo N
OVOTTOPACTOCT] EVOC PLGIKOD OVTIKELUEVOD,
GUGTNUATOC 1) O10OTKOGTOC

e Yvvovdlel dedouéva Tpayuotikod ypdvoo (real-
time), TPOGOLOIDGELC, KO OVOAVTIKEC GTOTIOTIKEC
"TPOKEYEVOD VO CYNUATICTEL EVOL QUVOLULKO
LOVTEAO

V4

H npwtn e@apuoyn tn¢ tbeac &evog ‘Ynelakou obiduuou
niponAve otav n anootoAn AnoAAwv 13 tn¢ NASA ametuyxe UETA
arno BAaBn tou OSlaotnuikoUu okagouc. [lpokelEVOU ol
unxowvikoi tnc NASA va uropgoouv va Avoouv t BAaBn evw to
oKa@oc¢ Bplokotav oto Olaotnua, UmMO OUVONKEG Kevou,
xpnowuoroinoav Ul TEYVIKN Tpooouoiwonc o€ YneLoko
nteptBaAldov mou apyotepa eVENVEUOE To Uovtépvo ‘Digital Twin’

Enutpener ™ mapokoiovOnon,
avAALCT, TPOCOUOI®MON, KOl
BeAtioTOMOINGN TOV QULOIKOV
OVTIKEWWEVOV UEGO OGE &V
YNELoKO TEPIPAALOV




Anuovpyovrog to Digital Twin

* Ilpocopoimon Kot povieAomoinon
—> Blueprints a6 ypauun mopoywyng

e XVOTNUO GLALOYNG OEOOUEVAOV GE TPOLYLLATIKO YPOVO

= AlcOntpec, KoTaypapikd

*  Koartaypaen, arodnikevon, kot avdivon tov de0ouEvmv
—> Cloud-based platforms, Internet of Things

(a)

*  AvAdAvom d€00UEVOV KOl OTTTIKOTTOINGT OTOTELEGUATOV
- IpoPAentikd povtéda, TPOGOUOImON

00000000

*  Avatpo@oodTnom e TANPOPOPLag Yol Lot GLVEYT, OLOOPAGTIKN

B WL

BeAtioomn dlodKOGIOV




AwcOntipec ™ Propunyovia Tpo@ipmy
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IIpocoropronog Emkivouvotntog o€ Hpoynotiko ypovo
Real-Time Risk Assessment

» Néec eEehielc oty tEYVOLOYia aucONTNPpOV= aKPIPNAS KATAYPOPT CTILOVTIK®OV TEPIPUAALOVTIKDOV TOPOUETPOV

» Néec vmoloylotikéc eEeriEeic =2 Al Machine Learning, Big Data, Blockchain technology, Internet of Things, etc.

= . REAL-TIME
Z§ | APPROACH
: Deterministic data
TRATTIONAL] T ieims
APPROACH : measurements

Stochastic data from :

literature

* H vootpornia wicw amd 1 pebodoroyia:
Oplouéveg oo TIC OTOYUGTIKES TOUPOUUETPOVS TOL LOVTELOD UTOPOVV VO, aVTIKATOOTAOOUV amd dtokpitd dgdouEva
o€ TPAYHATIKO Ypovo (real-time) uéom mapakorovONoNG TG TPOPIKNE AAVGIONG




ITAcoveKTNOTO TOV
Real-Time Risk Assessment

v H ektipudpevn emkivouvotnto diathpel m 6ToYeeTIKY TG Vo
Ko yiveTon oAoéva Kot o GVYKEKPLHEVN 0G0 glcdyovtan real-
time dedopéva

v' H avotpo@oddtnon TANpoQopLdy G€ TPUYUATIKO XPOVO ETITPETEL
TNV 6TUOLOKY] ETAVASIOA0YN 6] TG ETKIVOVVOTNTOS Y10, TNV EV
AOY® TopTida

v AopOmOTIKEG EVEPYELES LITOPODVV VO TPOLYLLOTOTOLOVVTOL
OLOOPACTIKG KATE UNKOC TOV GLVEYXOVS ‘0o TN PApUa GTO TATO’

Temperature ("C)

Density (General QMRA)

Data logger measurements

T T T T T 1
50 100 150 200 250 300

Time (hours)

B General QMRA
O RT=0QMRA

[ ! I I ! ! 1
-30 -25 -20 -15 -10 -5 0

Log probability of illness



IHopdaogryno

Real-Time Risk Assessment

* TIpocdiopioudg emkvovvotntag yia o maboyovo E. coli o

UTIQTEKL ATO LOGYOPIGLO KILE,

¢ Ola ta Bepuoxpaciokd dedouéva (Beprokpacies cuvtnpnong

Kol Oeppokpacio LoyEPEUATOC/ YNGILATOC)

aviikataotdbnkay pe ypovobeprokpaciakd osdousvo amod

data-loggers

10 Traditional
(on
54% L 5u\/c’)TF\T0‘g QMRA Real-Time QMRA
ga’og gﬂlKN Range 5%*103 7.3*10°
euP QR 1.6 * 1012 8.3 * 1012
, oV  |sb. 1.6 * 10 2.3 %10
61,7% Hag FOKNON | Variance 2.8*10% 5.4 * 1012
KN
Tt

)

Temprature (°C

Integration of real-time |
data of the temperature i
during transportation !

Temprature (°C)

T
Integration of real-time

temperature data during!
|

storage at the facility i

Temprature (°C)

T
Integration of real-time |
temperature data for the !
process of cooking :
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Laboratory of Food Microbiology and Hygiene
2022 Research Team

Konstantinos
Koutsoumanis
Head

Stella Papagianeli
PhD candidate

Sofia Tsaloumi
PhD candidate

Fotis Zarras
MSc student

Konstantina Stasinou Leonardos Stathas Zaphi Aspridou Richard Stefanou OL]rania Misiou
Research Assistant MSc student Postdoc PhD candidate PhD candidate
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