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“Cultural heritage is the legacy of physical
artefacts and intangible attributes of a group or
society that are inherited from past generations,
maintained in the present and bestowed for the
benefit of future generations.”

Cultural Heritage definition by UNESCO.



The term cultural heritage encompasses several
main categories of heritage (by UNESCO):

e Cultural heritage
o Tangible cultural heritage:
o movable cultural heritage (paintings, sculptures, coins,
manuscripts)
o immovable cultural heritage (monuments, archaeological
sites, and so on)
o underwater cultural heritage (shipwrecks, underwater
ruins and cities)
o Intangible cultural heritage: oral traditions, performing
arts, rituals
e Natural heritage: natural sites with cultural aspects such
as cultural landscapes, physical, biological or geological
formations



MoAITIOTIK) KAnpOVOMIA KOl 2UYXPOVEG
MMpokANoE€Ig

e AlaTtripnon

o @Bopda xpovou
TTEPIBAAANOVTIKEG/PUOIKEC KATAOTPOYES
avOpwTTOYEVEIC TTAPEUPACEIC
EVOTTAEC OUPPALEIC

O KOIVWVIKEC aAAaYEC - ARON
o MEeAETN

O KATavonon TrAaigiou

o TEKMNPIwoN
e Alaxuon

o MEoO

o TIpoCRaCIuOTNTA

o O O



TNE kal MoAimioTikil KAnpovouia

e AlaTtripnon

o KATaypa®n

o armoBnkeuon TTAnpogopiag
o MeAETn

o TEKMNPIwoN
e Alaxuon

o Trpoolaon

o ETTIKOIVWVIaA



MOAITIOTIKEC EQAPMOYEG EIKOVIKWY KOCHWYV

[TpooAr) kal Avadeign

Alatnpnon

ATTokaTaoTooN

ExTtraideuon

ETragpr XpoTN-ETTICKETTTN ME AVTIKEIPMEVA
EVOIAPEPOVTOC

[Tapox OXETIKWYV TTANPOPOPIWV
Yuyxaywyia xpnotwv



KataAAnAoTnta EK* yia epapuoOyES
MK*

e O EK dgev utrokelvral otoucg tTEplopIiouoUC TOU
TTPAYMOTIKOU KOOUOU:
o XWPOGC
o qATTO0TO0N
o OQUOMEVEIC OUVONKEC KAl TTAPAYOVTEC
O 1010TNTEC UTTOKEIUEVOU KOl OXETIKOI TTEPIOPIOUOI
e XOPOKTNPIOTIKA:
o QaueECOTNTA
o dlaIoBNTIKOTNTA
o AAANAeTTIOpACTIKOTNTA
o gANeuBepia Kivnong
*EK:Eikovikoi Kéopol, INK: INMoAimioTiky KAnpovouia



2xediaon Eikovikwyv
Koouwyv via MNoAITIOTIKEC

EpapuoyEg



MeAETn ApBpou

Komianos, V., Kavvadia, E. and Oikonomou, K. (2014)
‘Efficient and Realistic Cultural Heritage Representation
in Large Scale Virtual Environments’, The 5th International
Conference on Information, Intelligence, Systems and
Applications (IISA), 7-9 July 2014, Page(s): 1 -6

Topics:

Requirements focused on the particular region of interest
Aspects of the described implementation

Specific development process

System’s architecture

Evaluating efficiency and users’ experience



Case Study & Special Requirements

lonian islands complex at north-west Greece:

Several islands

Inhabited since the ancient ages

Interesting anthropogenic and natural environment
Historical places

Significant architectural monuments

Special requirements:

e Large scale
e Realistic representation
e Efficiency



Realistic Representation and Uniqueness

Goals:

e Be close to reality
e Preserve represented objects’ uniqueness
e Enhance users experience

How:

Places & objects of interest are identified
3D models of high fidelity* are created
Photo texturing

Photorealism (illumination & shadows)

*the resemblance between a real object and its corresponding element



Large Scale Virtual Environment

lonian Islands Complex

Large Scale Challenges:

e Demanding computer resources:
o computational power
o memory
o network bandwidth

e Development issues:
o Manage the whole process
o Avoid divergences

e Users’ guidance
o Disorientation
o Purposeless roaming
o Don’t miss points of
interest

Proposed solutions:

- o Adapted architecture
Segmentation

— " e Balancing
fidelity-performance
~  Reduce amount of data
~ o Well defined process:
o segmentation
> o iterative development
(@ Area segmentation
e Providing directions
—_—

e Using maps




Development process for cultural heritage VEs

Recognize and study the
places of interest

: , Raw material
Site mapping editing

/

[ 3D modeling

~

]

lterative developmentﬂ

o

[ Virtual environment

-

/

{

[ Architectural drawing J

Unifying virtual environment
places




System’s architecture

Client side Server side

Objects' coordinates, related
information, multimedia

Database Server

Web Server

GIS services

Virtual Environment
Server




Efficiency issues:
Fidelity, Performance and Responsiveness

Executing a VE includes 3D rendering

3D rendering is CPU*, GPU** and RAM*** consuming.

Factors:

e Performance
e Responsiveness

Affected by Fidelity

*Central Processing Unit

**Graphical Processing Unit Example of diverse fidelity objects. A
sculpture in 100%, 50% and 1% fidelity.

***Random Acess Memory



Evaluating fidelity, performance and responsiveness

e 1 objective: users passing through elements of diverse fidelity

e 11 cases of different fidelity, their sequence is randomly
selected to avoid fatigue and overtraining effects

e 5 computer-literate users, familiarized with the VE and the
objective

e Fidelity, performance and number of users’ actions are
logged and normalized

e Fidelity and responsiveness are user evaluated, within a
grade ranging from 0 to 100



Results: Fidelity vs Performance

............ Fid.éﬁty,p 0"""°°°
B Beass o. i i i i i i ; ; e




Results: Performance effect on number of users’

actions




Results: Performance and Responsiveness evaluation




Results: How users perceive fidelity
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Conclusions

To enable a large scale Virtual Environment for cultural
heritage promotion:

e Efficiency issues:
o adapted architecture
o segmentation
o fidelity / performance
e Developments issues:
o well defined suitable process
e Users’ guidance:
o segmentation
o GIS integration
o mechanism to guide and inform users



Eikovikoi Koopuol Kai
[MTOAITIOTIKO [eplexouevo



EK Kal TTANPO@OpPIaKO TTEPIEXOMEVO

O1 EK ptropouv va xpnoiyotroinouv w¢ NECO
dlaTNPENONS Kal 01adooncg TNS TTANPOYOPIac.
e AAANNAETTIOPOAOTIKO
e [loAuTpPOTTIKO

© NXOS
o EIKova
O KEINEVO
o aen
o Kivnon
A

e AuvaTtoTnTa £CATOUIKEUONC



EK ka1 uAikn MK

3A avaTTapPAOTACEIC UAIKWYV AVTIKEINEVWYV [1K:

® QKPIBNGS N TTPOCEYYIOTIKA QvATTapACTACN

e QUVATOTNTA AETTITOMEPOUC TTAPATPNONG

e QUVATOTNTA TTEPIEPYATIAC AUTWV

® TTOPOXN OXETIKOU TTANPOPOPIAKOU UAIKOU
AAAWV HOPPWV:

O  (PWTOYPOAPIEC
o [ivteo
O KEINEVO

O NXOG



EKe-auAn MK

The “intangible cultural heritage” means the practices,
representations, expressions, knowledge, skills — as well
as the instruments, objects, artefacts and cultural spaces
associated therewith — that communities, groups and, in
some cases, individuals recognize as part of their
cultural heritage.

UNESCO, Text of the Convention for the Safeguarding of the Intangible Cultural
Heritage, Article 2 - Definitions.
http://www.unesco.org/culture/ich/en/convention#art2 (18/11/2015)



http://www.unesco.org/culture/ich/en/convention#art2

EK ka1 auAn MK

AvatrapadoTaon oKNVwy, YEYOVOTWYV Kal OpACEWY TTOU
QVAKOUV OTO TTEQI0 TG AUANC TTOAITIOTIKAC KANPOVOMIAC.

H avatrapaoctaon TTpayuaToTToIEITal JE XPNOoN:

UIOG I0TOPIaC

EIKOVIKWV XOPAKTAPWY OTTOU EKTEAOUV EVEPYEIEC OTA
TTAQiOIa AUuTnG Kal

XPNOoN TWV OXETIKWY OTITIKWY KAl NXNTIKWV EPEBIOUATWYV
(MOUOIKN-NXOI-OMIAIEG) Kal

emitrAcov TNV ad libitum TTapoxr) oXETIKAG TTANPOPOPIAC HE
AaAAa pEoa (Keipevo, AXOG, BivTeo)



EK kal MoAITioTIKS lNepiexouevo

[TpOKeITal yIa TTANPOPOPIOKO TTEPIEXOUEVO TTOU
QTTOTUTTWVEI, QvVaTTApIoTA Kal TTepiypa@el Tnv MNK.
MTTOpEI Va €ivai:

e 3A povTEAQ
e Oevapla evepyelwv Eikovikou Koouou
® TTANPOYOPIAKO UAIKO O€ hopon:

O NXNTIKOU QTTOOTTIACHATOC

O KEIMEVOU

o [ivreo

o  PwToypaPiag



EK kai MoAITioTIkO lNepiexouevo:
NMpokANoeig

[TABOC ovTOTATWYV EVOIAPEPOVTOC

OvykKoc¢ Tou OXETIKOU TTANPOPOPIAKOU UAIKOU
[TANBwpPa TUTTWV OEDOUEVWYV

KaTtnyopieg evOIapEPOVTOC

ATTOQUYN TTANPOPOPIOKOU KATAIYIOUOU™
DiATpapioua TTANpogopiac

E¢aTopikeuon utTNPECIWY

*Alias TTAnpo@opIakoS popToG - Information overload



Opvavwon MoAiTioTikou lMNepiexopévou

e KaBopIouOS atTaITACEWYV Kal TTPOdIaYpaAPuV

e Avayvwpion TUTTWV OVTOTATWY TTANPOPOPIaKOU
TTEPIEXOUEVOU

e 2¥xediaon oXNMATOG TTANPOYPOPIAC

Abstract Entity

ntity-o
nteres
Audio Title udio
Descriptio




Opvavwon MoAiTioTikou lMNepiexopévou

e Anuioupyia OOKINAOTIKAG BACNC TTEPIEXOMEVOU
e ECakpiBwon AciToupyikwyv duvaTOTATWY
e ETTavaoyediaouog yia KaAuywn ammaiTioswy

Corfu | Fortifications I lonian Islands Place Qf
Lighthouse Network Worship
Parent Parent Parent-

P'aced L Chlld Chlld Child
Lighthouse Christian
Corfu Sideros Orthodox

Fortifications
)
f F’Iaced in Pg;e“r(;t—
Parent-
Old Fortress : Placed In
New Fortress
Placed In

| Sea Tower || Land Tower




[MAnpo@opIiakog Kartalyiopuog

“The idea that there is too much information to hand,
exacerbated by the multiple formats and channels
available for its communication, has led to the concept of
information overload, perhaps the most familiar of the

J

‘information pathologies’.

Bawden, David, and Lyn Robinson. "The dark side of
information: overload, anxiety and other paradoxes and
pathologies." Journal of information science 35.2 (2009):
180-191.



[MAnpo@opiakog Katalyiouocg:
M£BODOI AVTIMETWITIONG

2TOX0OGC O TTEPIOPICHOG TOU OYKOU TTANpo@opiag otnv
OTToia €KTIBETAI O XPAROTNG.
e Karnyoplotroinon
o [1poaTTaITOUMEVO: OPYAVWON TTEPIEXOPEVOU ATTO DIAXEIPIOTN
o EVEPYEIEC: ETTINOYEC XPNOTN
e QIATpApIONO
o [lpoaTtraITOUPEVO: OpPYAVWON TTEPIEXOUEVOU ATTO DIOXEIPIOTH
o E@apuoyn Kavovwy QiATpou
e ECartopikeuon
o [1poaTTaITOUMEVO: OPYAVWON TTEPIEXOPEVOU ATTO DIAXEIPIOTN
o [lpoaTraIToupevo: dnuIoupyia TTPOPIA XpNoTn
o EvEpyeleg: ekTEAEON AAYOpPIOUOU



2uoTnuara Npotaocewv

NpoTeivouv avTiKkeipeva evOola@EpovTog ME Paon éEva
OUVOAO KPITNPiWwV.

Content-based approaches recommend items similar to those the
user preferred in the past.

Collaborative-filtering approaches recommend items that users with
Similar preferences have liked in the past.

Hybrid approaches combine content-based and collaborative-filtering
methods in several different ways.

Memory-based techniques usually represent heuristics that calculate
recommendations on the fly based directly on previous user activities.
Model-based techniques use previous user activities to first learn a
predictive model (typically using some statistical or machine-learning
method), which the system then uses to make recommendations.

Adomavicius, Gediminas, and YoungOk Kwon. "New recommendation techniques
for multicriteria rating systems." Intelligent Systems, IEEE 22.3 (2007): 48-55.



[Mpotaoceig [Neplexopévou o€
Eikovikoug Koououg -
MeA£Tn MepiTTTLWOONG



MeAETn apOpovu

Komianos, V., Kavvadia, E., & Oikonomou, K. (2015).
Cultural heritage recommendations and user navigation
in large scale virtual environments. International Journal of
Computational Intelligence Studies, 4(2), 151-172.

2KOTrOG: H peAETn TnNC TrepiTTTwonG “EiIkovikog Koouog loviwv
Nowv’, n oxediaon evo¢ OUCTAUATOC TTPOTACEWV YId
QTTOPUYN TOU TTANPOYPOPIAKOU KATAIYIOHMOU TWV XPNOTWV KAl
ol uEB0OO0I UTTOOTAPIENG TNG TTEPINYNONG OE XWPOUC MEYAANC
KAiJOKQG.



AvVoyKaioTNTA 2UCTHHUATOG
[MpoTaocewv

Eikovikog Koopuog loviwv NAowv:

® LEYAAOC APIBUOC OVTOTATWY EVOIAPEPOVTOC
e OIOPOPETIKEC KATNYOPIES

® |IEYAAOG OYKOG OXETIKNG TTAnpOoPOopIag

Recommendation systems become necessary as the size of
information, publicly available, continuously grows up and
they are used to limit users’ exposure to non-interesting, to
them, information.



NMNapouciaon ZuoTtnuaTtog NMNpoTacewy

e [he presented recommendation system is
based on a primary custom designed model,
Implementing content-based filtering.

e [his system has to deal with numerous points
of interest, each one of them having many
characteristics and belonging to various
categories.



NMNapouciaon ZuoTtnuaTtog NMNpoTacewy
Aldtacn O, nx1 O1ou n 10 TTARBOC TWV OVTOTATWY
evolagEPoVToG. [O] . avTIOTOIXEI O€ OCUYKEKPIYEVN OVTOTNTA.

C mx1 6mou mTo TARBOG Twv Katnyopiwv. [C] .
QVTIOTOIXEI OE CUYKEKPIMEVN KATNYOPIA.

S mxXn OT1ou [S]l.j exel Tnv TipnR 1/0 av n ovrotnTa [O]j
QVAKElI OTNV KATnyopia [C]l, (1) n ox1 (0).

W mx1 oTmou [V]. avTIGTOIXEI OTO EVOIAPEPOV TOU XPMNOTN
YIQ TNV KATNyopia [C‘]i. 2Nueiwon 0 S[W]l, <1,Vi



NMNapouciaon ZuoTtnuaTtog NMNpoTacewy

YTTOAOYIOHOG TTPOTACEWV

R 1xn, 10 i-0o016 otoixeio Tou K avrioToixei oto G8poiopua
TWV OUVTEAECTWYV EVOIAPEPOVTOC YIA KABE pia aTro TIC

KOTNYOpiEG yia To avTikeipevo [O].

R-—‘wmxs (1)

m

l m .
[R]; = ;Z[W]z[é]z/ (2)

2.Nueiwon: 0 S[R]j <1,V



NMNapouciaon ZuoTtnuaTtog NMNpoTacewy

XapakTnpIoTIKA, AuvatoTnTeg Kal MNMeplopiouoi

NAappavel uttown TIC DIOBECIPEC KATNYOPIEC KAl TA

evOIa@EPOVTA XPNOTN

Ta amroteAéopata (TTPOTACEIC) TALIVOUOUVTAl o€ PBivouoa

ocIpa KaTA [R].

Aev TTOPEXEI aéa)\lypévag AEITOUPYIEC

o 0egv AauBdavel uTTOYWN TN CUPTTEPIPOPA TOU N

O TN OUMTTEPIPOPA OUAdAC XPNOTWV UE TNV OTTOIa £XEI KOIVA
oToIXEIO

O1 rpotdoeic dev etTnpeadlovTal Ao Tn BEon Tou XpNoTn



Mepinynon o€ Eikovika
MepiBaAAovra Euvpeiag ‘EkTaong



2XETIKA ME TNV TTEPINYNON

O opoc¢ repInynon (navigation) xpnoidoTrolEiTAl VIO VO
TTEPIYPAWEI TNV ETTIi OKOTTW Kivnon £VOC UTTOKEINEVOU OTOV
XwWpPO. AvaAoya YE TOV OKOTTO UTTOPEI VO KATNYOPIOTTOINOEI:

e £Cepeuvnon

e avalnTnon ovioTNTAG XWpPIC TTANpogopia BEong

e avalntnon ovroTnTac o€ yvwoTtn Béon (Darken and Sibert,
Navigating large virtual spaces, 1996).



KaBopiopocg d1adpopnc

O kaBopiouog diadpounc (wayfinding) dlakpivetal o€ 4 QACEIG
[1,2]:

1. TlpocavatoAiouog

2. Eupeon d1adpounc

3. [NapakoAouBbnon cupuopPwaong Ke TN diadpoun

4. Avayvwplion TTpoopIouoU

1. Satalich, Navigation and Wayfinding in Virtual Reality: Finding the Proper Tools and Cues to

Enhance Navigational Awareness,1995.
2. Dodiya and Alexandrov, Navigation assistance for wayfinding in the virtual environments: taxonomy

and a survey, 2008



Mepinynon o€ Eikovika MNMepiBaAAovTa
Eupeiag ‘EkTaoncg: NpokAnoeig

NMNpoBARuaTa TTEPIRYNONG:

ATtToTTpOOQVATOAIOUOC (disorientation)

Aduvapia Kkaravonong Tou Xwpou (no cognitive map)
AUOKOAIQ EVTOTTIOMOU ONUEIWYV OTA OTToIa TTPONYNONKE
ETTIOKEWN

Aduvapia xapacncg d1adpPoung

TpéTtrog avTiyeTwTTIoNG: Napoxn Bonbsciagc otov XpnoTn-
ETTIOKETTTN OXETIKA PE TA TTAPATIAVW TTPORANUATA.

MEBoOOG: EUTTAOUTIONOG TOU TTEPIBAAAOVTOC (EIKOVIKOU) UE
OTITIKA/NXNTIKA HECA OTTOU Ba TTAPEXOUV XWEIKNA yvwaon Kal
o0nVyieg



ATTAITACEIC XPNOTWV

2TOX0G¢: n TTapoxn Pordeiag oToug XProTeC

ATTaITAOEIG:

e BonBeia aciotroiNoiyn amd dI@OPETIKEC OUADEC XPNOTWV:

dla@opég atnv euTrelpia xpriong Y/H, EK KTA.

OIOPOPETIKEC DECIOTNTEC

NAIKIOKEG OPABES (TTaIdIG - NAIKIWPEVOL)

PUAO

AueA

OIAPOPETIKEC TTPOTIMACEIC WC TTPOC TNV TTAPEXOMEVN Borbeia

e Bonbeia avaloya pe Tov OKOTIO (£¢EpeUvnon / OTOXEUMEVN
TTEPINYNON)

e Auvapikn kal eUEAIKTN (UWPNAOGC BaBudc eAeuBepiac TTEpINYNONC)

o [leplopiopoc aloBNTIKAG aAAoiwong

e Na unv TpooBETel TTANPOoPopIakd popTo (information overload)

O 0O 0O O O O



ETrauénoeig Nepinynong (navigation augmentations)

2ToIXEiO (MECO) OTTTIKA/NXNTIKA OTTOU TTAPEXOUV XWPEIKN
yvwon Kail odnyisg.

XapTeG (24)

KaTAdEILN D1adPOPNG-TTPOOPICHUOU HUE BEAN

odnyieC TTPOPOPIKEC

o0nyViec o€ KeiPeEVO

TTPOPOPIKNA Borbeia avayvwpiong TTPOOPICHOU

OTITIKN orBeia avayvwpiong TTPOOPICHOU PE Xprion
€I0IKOU PWTIOMOU (EIDIKES TTEPITITWOEIG)



MNapadeiyparta - ZUCATNON

METAAAIKH

Demo e@apuoyn



http://komianos.net/apps/stoxeumeni_periigisi_demo/

[MpoypOQUMUATIONOG AIOOPONWYV OE
Eupciacg 'EKTaong Eikovika
MepiBaAAovTa



MeAETn apOpovu

Komianos, V., Oikonomou, K., “Constrained interest-based tour
recommendations in large scale cultural heritage virtual
environments”, Information, Intelligence, Systems and
Applications (lISA), 2015 6th International Conference on

Date of Conference: 6-8 July 2015, Page(s): 1 -6


http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=7376844
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=7376844

MpoypauHATICHOG OI10OPONWYV

2TOX0G: OUVAUIKOG UTTOAOYIOUOC diadpouwy TTou Ba
QVTATTOKPIVOVTAI O€ KPITAPIA TTOU APOPOUV TOUC XPrNOTEC.

2KOTTIMNOTNTA:

® EtUpPEia EKTaON
® UEYAAO apIiOUOC onuEiwy
e OUVOEeTN XWpIKA doun (TTANBwpa anueiwv-OIadpPOouwWYV)
® TIEPIOPICHOI XPNOTN:
o XPOVOC
o QATTo0TAON
o EIOIKEC TTAPAUETPOL:
B QATTAITAOEIC XProTN Kal
m €I0IKEC ouvOnkeg dIadpopuNnGg



MpoypauHATICHOG OI10OPONWYV

Mepiypaen TpoBARHATOG:

2.XEOIAOMOC dladpoung oTTou atropacideTal:

® I aKOAoUbBia TWV CNUEIWV-TOTTOBECIWV™ Kal

® Ol EMUEPOUC dIadPOWEG TTOU Ba xpnaoipoTtroinbouv

Napapuerpoil:

® XWPIKN doun
® TIEPIOPICHOI XPNOTN

MpoBAnpa Kai eTTiAuon:

e OQUOKOAN Auon
e YpnaigoTrolouvTal aAyopIBuol TTpoyPaUPATIONOU dIadPOUWYV

* H emmAoyn Twv onueiwy PTTopE va yiveTal atrd Tov XpnoTn r KATToIo cUoTnPa, TT.X. TTPoTAcewV (BA. EvotnTa 9)



[MpoTeIlvOpEVOG aAyOpIOuOG

Meprypa@n:

Aladpopeg (r ) aTTO ONUEIO EKKIVNONG €WG ONUEIO TEPUATIOUOU,

OS—>Ot = {os, O O o, }

s+17 7 t-17 t

[Tpooapuoyn ota evdiagépovta xpnotn (BA. ZuoTnua
[TpoTGOEWV). MéyloTo ouvato evolaQepoV T (r )

Zuppépcpwor] O€ TTEPIOPICHOUC: in casu, 0 XPOVOoG TTou
QTTAITEITAI VIO TAV KAAUWN Oev uTTEPPaivel Tov dIaBEaiuo Xpodvo
Xpnon, C (r ) < T

Tn ZdOJ,Ok +ZCO7“



[MpoTeIlvOpEVOG aAyOpIOuOG

BAua 1o:
— AvakdaAuyn 0I0dPOHWY OTT6 O_ O€ O, :
e 0.~ O,

® R = [Ol’ Ok ] (TrpoTelvopeva onueia, oto BApa 1 ayvoouvTal ol TTPOTACEIG)




[MpoTeIlvOpEVOG aAyOpIOuOG

BAua 2o:
— ETTéKTaon d1adpopwy yia KaAuywn R:
—> yla KaBe diadpopn r
—> 0¢€ KaBe onpeio TG d1adpoung r (o)
— via KGBe [ R] 4 Tou Oev KOAUTITETON
— avakaAuTtrTovTal diadpopég yia kaAuwn [ R ] ;
— onparodoreitar o O, ( [ R] j) WG ETTIOKEWPIUO
—> €UPECN OUVTOUOTEPNG OIAdPOMNG TIPOG (0., )
—avr (o) = [R] 5
—> ONUOTOQOTEITAI TO r_(0.) WG ETMOKEWYIUO



[MpoTeIlvOpEVOG aAyOpIOuOG

BApa 20 (ouvexela):
e KdaBe diadpopun €TTEKTEIVETAI £TO1 WOTE OCO TO DUVATOV TTEPIOCOTEPA

TTPOTEIVOUEVA oNUEIa va oupdTTEPIAQUBAvovVTal o€ auTr).
e Q1 dladpouég TTou utrepPaivouv Tov dIABETIPO XPOVO XProTn

C(rn) > T QTTopPITITOVTAl.




[MpoTeIlvOpEVOG aAyOpIOuOG

BAua 3o:
— TepMaTIONOG avalnTnong oTav:

— OAa TA TTPOTEIVOUEVA CNUEIa £XOUV CUPTTEPIANYOE N

— OTaV OAgG o1 vEeG dladpopég utrepPBaivouv Tov dlaBeaiyo Xpovo, C(r ) > T
— EmoTtpo@n diadpoung WE:

e [EYIOTO evdlapEépov (KpiThplo 1) kal
e AIyOTEPO KOOTOC (KPITAPIO 2)

— TeppaTioyog aAyopiBuou




TEAOG OI1AAEENC



