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1 — Customized Virtual Geospatia

Customized
Virtual Geospatial
Worlds

[Mpocappoopevol Eikovikoi Mewxwplkoi Koopot
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for MOnument DEmonstration

T elval evac Customized Virtual Geospatia

Zuvtayn:

Ayopadloupue () Bplokoupe eAeVBepa oto dikTtuo)

1. Digital Terrain/Surface Model (WndLakd Movtélo
ESadouc/Emidaveiag) tng meploxng oxt moAu Bapu! NoAld yortl
onuepa pe to 5G...)

2. 3A MovTtéAa YEWXWPLKWY OVIOTATWY
- inanimate - akivntwv (.. 6évépa, omitia)
- moving — KlvoUpeva Kot animated (pe eyyevn) kivhon - morphs)

Ta GIS dpoupe, dnA. ta Baloupe os dtadopetika mineda, To Eva
navw oto aAAo (overlaying) adou mpwta Ta MPOCAPUOCOUE OF
owotn KAtpaka (scaling)

Ta lrewavadépou e (Georeference) mavw oe €va Virtual Globe

Oa xpelaotoU e Javascript GeoVisualization Frameworks, APIs,
Libraries yla 3A amneikovioelg - anodooslg (rendering)

2epPBipovpe otov WWW
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Digital elevation mode
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Surrace texture adjusted over elevation mode
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Static 3D models overlaic
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Motion 3D moadels overlaic



https://youtu.be/f5x-XRCxml8
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AAyOpLOuoC yia tnv kivnon avtkepevwy o€ Ppnolakd povieda edadouc
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2uvouvaopuoc Vertices — 3D Models

(x1,vy1,z1)

(x1,y1,z1)

® (xv2) (x2,y2,22) (x3, y3, z3)

(x2,y2, z2)

CERERE) (x4, y4, z4) (x4, y4, z4)
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Free on GitHub — Presented anc

Evangelidis, K., & Papadopoulos, T. (2016). Is there life in Virtual
Globes?. In Free and Open Source Software for Geospatial
(FOSS4G) Conference Proceedings (Vol. 16, No. 1, p. 7).

Evangelidis, K., Papadopoulos, T., Papatheodorou, K., Mastorokostas, P., GECRCIENCES
& Hilas, C. (2018). 3D geospatial visualizations: Animation and motion -
effects on spatial objects. Computers & Geosciences, 111, 200-212. ) L E


https://github.com/Prieston/3dav
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2UVEPVATEC:

Oeodloc NamadomouvAog YTEAAA Zulaiou
* [tuyxlovxoc Tomoypadiag kat MewmAnpodopLknc * MSc, MA, Abaktwp MOALTLOULKAC
MAnpodoptknc AMNO

* MSc, Edappoopevne NAnpodopLkig

e PhD cand. TAMAK * Expert in Digital Humanities


https://www.sylaiou.com/
https://scholar.google.com/citations?user=OvU8aP8AAAAJ&hl=en&oi=sra
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2 — MERGIN’ MODE Part 1: The Platform - EpyaAeio Qopea Awaxeiplong

MERGIN’ MODE - Part 1: The Platform - EpyaAgio ®opea Alaxeipiong

» Xpnuatodotnon, Etaipiko Zxnua, Oplopog, Xuvtoun Meptypapn, AEITOUPYIKN
APXITEKTOVIKN

» H mepimtwon tou Aoutpou tng AmoAAwviag - platform.merginmode.com
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MERGIN" MODE — X¢

To MERGIN' MODE ival eva
Epeuvntiko Epyo nou
ouvyxpnuatodoteital amo to Evpwrnaiko
Tapeio Nepipeperlaknc Avantuéng
(ETMNA) tnc EE kot €eBvikou ¢ TOpoug
LECW TOU Emiyelpnolakou
[MpoypAUHATOC AVTOYWVLOTIKOTNTA,
Entyelpnuatikotnta kot Kavotouia
(EMAVEK), oto rAaioto tn¢ EdikNg

Apaonc «Avolktn Katlvotopia otov
[MOALTIOHO»
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MERGIN® MODE - ETAIPIKO 2XHMA

EMIXEIPHZEIZ EPEYNHTIKOI OPTANIZEMOI
ENIZXYZH NMPOIONTQN ENIZXYZH EPEYNAZ

@OPEAZ NOAITIZMOY
ENIZXYZH NOAITIZTIKHZ

avantuén SLadIKTUXKWY CUCTNUATWV KOl KAHPONOMIA2Z UULKTH PAYUOTIKOTNTO KOl AVATTTUEN
EQapUOywV ylo «EEUMIVEC» OUCKEUES UOVTEAWV ELKOVIKWV YEWXWPLKWV
KOOLWV UE TEXVOAOYIEC
VEWTTANPOWOPLKAG

avadeién, entideién kat npowdnon
TTOALTIOTIKWV TTOPWV

tplobdlaotatn povreAonoinon pe
PWTOYPOAUUETPLKN ATTOTUTTWON KOl Un
ENAVOPWUEVH LEPOOKA PN UEAETN Kot TOLOTIKN TEKUNpPiwOon
MOALTIOTIKOU MOPpwV
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MERGIN" MODE - Oplouo

To MERGIN’ MODE amoteAel eva
MoAwtiotiko MAnpodopLako Zuotnua
(Cultural Information System) nou
QTTOOKOTIEL OTNV EMiOELEN

uvnueiwv (MOnument
DEmonstration) peoca amno tn
ouyxwvevon (MERGIN’) tou mpaypotikou
LLE TO ELKOVLKO, O€ pLo. MKt
Mpaypotikotnta (MixEd Reality)
ETILKOUPOULLEVN ATIO TEXVOAOVYLEC
rewnAnpodopiknc (GeolNformatics).
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MERGIN" MODE - TeyvoAoviec lNsw DOPOPLKNC

A&lomolel TopadOOLOKEC VEWXWPLKEC
AELTOUPYLKOTNTEC Kol 3A mAaioLa
omtikomoinonc (visualization frameworks)
ylo val unoornptﬁa npooapuocuevouq
£LKOVLKOUC YEWXWPLKOUC KOOHOUG (custom
virtual geospatial worlds). Ot teAeutaiot
LLTTOPOUV OTNn CUVEXELA VO 0EPBLPLOTOUV
HECW umtnpeotwyv Bacet-0€onc (location-
based services) oe epappoOyEC TTOU KAVOUV
XPron TEXVOAOYLWV EMAUENUEVNC KOl
MLKTAC TIPOYLOTLKOTNTOC LE OKOTIO TNV
nPowOnon MOALTLOTIKWY-TOU PLOTLKWV
TOPWV.
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MERGIN" MODE — Aettoupykn ApYLTEKTOVIK

To cvotnua Paciletal AMOKAELOTIKA O
olVOLKTA TtpoTtuTta Tou OGC yLa YEWXWPLKEC
UTtNPEOLEC Kot SeSopEVA Kl £XEL avaTTuyOel
navw oe Javasvript APIls. Zuviotatol ano eva
epyaleio cuyypadnc (authoring tool) ko pia
epappoyn teAkol Xpriotn Kat To Opopd Tou
elvall va evepyonotjost to “Web of cultural
data” o omoloc Ba evepyormoleital OTIC KIVNTEC
£EUTIVEC CUOKEUEC OTIWC OKPLBWC OL XAPTEC TNC
Google.

FOSS - Avolkta anofstipla - AVOLKTEC
VEWXWPLKEC UTtNPECLEC LOTOU — O)L ELOLKOC
eEOTALOMOG — EMEVOUON OTNV UNNPEGLO KOt OXL
OTO MPOLOV
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Ottoman Bath in Apollonia

e To KTLPLOKO CUYKPOTNMA TOU 160U al. Tou PPLlOKETOL OTOV apXaLOAOYLKO XwPo TG ArtoAAwviag
tou Afpou BOABn¢ (DEK 385/B/14-06-1984) ko aroteleital amno eva or}\uavul«') oUVOAO ,
LOTOPLKWY SLATNPNTEWV UVNUELWY, NTOL OO £Val TLALUL, EVA XOVL KOL EVAL AOUTPO, XTLOUEVO ATIO
tov peyaho Pelupn Sokollu Mehmed (1566-1574). Mpokettal yia élaitepa evolapepov
OUYKPOTNHA, TO OToLo BplokeTal 0To TepBAAAOV EVOG Eupurelgou QPXOLLOAOYLKOU XWPOoU, oTa
OpLoL TOU OTIOLOU TTEPLEXOVTOLL TO AeYOpEVO «Brpa tou ArtootoAou MauvAou», TUAHA TNG
Eyvatiac odou kaBwc kot Astpava pwpaikou — MoAQLOXPLOTLAVIKOU TELYOUC.
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Real Object - Monument (Ottoman Bath in Apollonia)
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UAV
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rammetrical Mapping

O AnYelc mpaypatomnot)Onkav oe dtadpopetika PN Kal
QTTOCTACELC OTTO TO MVNUELD. ZUVOALKQ,
npoaypotonondnkayv 229 Aqeic pe peon emkaAuvbn
85%.

To N EMAVOPWHLEVO OLEPOYNHLOL TTOU XpNoLpoToLOnke
yla tn AR n eivare to mpoidv Anafi tng Parrot mou ¢pEpet
KAapepa pe avalvon 21Mpixel evw n ektéEAeon Twv
TPOXLWV Kal TwVv ANPewV €yLve xelpokivnta.

H dwtoypoppetplkn eneéepyaoia EYWVE UE TO AOYLOULKO
Pix4ADmapper Pro. To cuotnpua ntpoPoAn¢ ival to
WGS84/UTM zone 34N kot to upopeTpa avadepovtal
oTO HovtEAo ouvopBwonc EGM96

MappedObject.mp4.


http://teachers.cm.ihu.gr/kevan/MM/MappedObject.mp4
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Designs — Studies — historical materia
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Digital Reconstruction

Reconstruction.mp4


http://teachers.cm.ihu.gr/kevan/MM/Reconstruction.mp4
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Other 3D Models with embedded morphs
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Georeterence
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MERGIN" MODE — Authoring too

— Authoring tool for creating Custom Virtual Geospatial Worlds
— Demo data pe to pvnpeio tou Aouvtpou TN AtoAAWVLOC HUItopouV va doptwBoulv

e Demo Video

* Youtube video

e Publication

— Evangelidis, K., Sylaiou, S., & Papadopoulos, T. (2020). Mergin’Mode: Mixed Reality and
Geoinformatics for Monument Demonstration. Applied Sciences, 10(11), 3826.


http://platform.merginmode.com/
http://teachers.cm.ihu.gr/kevan/MM/Platform.mp4
https://youtu.be/fWYlC6shSgw
https://www.mdpi.com/2076-3417/10/11/3826
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Free Open Source Sottware - GitHub

* Component-based software engineering
approach. Node Package Manager (NPM)

e Server setup: “everything on one server”
approach
— NGINX as a load balancer and a web server,
— Node.js/Express.js as the application server and
— PostgreSQL PostGIS as the database server.
— Linux Debian 9 Machine

* Application development

— state-management supported by React v.16.13.1
and Redux, which makes it extremely fast and
responsive as far as rendering is concerned.

— Three.js: 3D rendering, customized 3D geospatial
worlds, (navigate, modify angle of view?

— NPM: code components (navigation bar, side
panels, modals)

— Proj4.js: transformations between CRS
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3 — Mixed Reality — Mixed Object

MiKTNn Mpayuatikotnta -
MIKTO AVTIKEIPEVO

Oplopog, Npooeyyion Microsoft
Muwkt mpaypatikotnta factopévn o Mixed Objects kot Geospatial Modalities
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Muktn lNpayuoTikotnTo - TO AIOTEAECUQ.;

Video


http://teachers.cm.ihu.gr/kevan/MM/MR-Occlusion.mp4
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Mixed Reality eival n ouvBeon evoc KOGUOU TTOU CUVLOTATAL OTTO
npaypotika (real)kat etkovika (virtual) avtikeipeva (objects) ou
ouvurnapyouv (coexist) kat aAAnAemidpouyv (interact) o€ mpoaypatiko
xpovo (real time)

KataAopBavel to xwpo HETAEV TOU MPAYHUATIKOU KOl TOU ELKOVLKOU
nieptBaAriovtoc kaBwc cuvdualel otolxeio kot amo ta SUO Ko
TEPLKAELEL TLC EVVOLEC TNC EMAVENUEVNC TipayaTIkOoTNTAC (Aaugmented
reality kal tn¢ emavénuevnc eikovikotntac (augmented virtuality)

7 Augmented Realit N\
Reality Mixed Realit > Virtuality
N Aumented Virtuality |~
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Microsott’s approac

for MOnument DEmonstration

AvtiAnun (perception), cuudwva pe tn Microsoft,

TEPLKAELEL KpLOLA TIEPLBAANOVTLKA XOPAKTNPLOTLKA TNG

OUMBOATIKAG TIPAYHATLKOTNTOG TTOU UITOPOUV VOl
TIEPOLOOUV OTOV UTIOAOYLOTH gleoa aro alocontrpec
(sensors) kol cUOKEUEG €L00OOU (input devices).
TETOLA YO POKTNPLOTLKA Elval N OEcn evoc atopou
(position), ot oploypappéc (borderlines) twv
TIPOLYLOATIKWYV OVTIKELLEVWYV KOl OL ETILPAVELEC
(surfaces) mouv cuAAapBavovtou (captured) oe
MpayHatLko xpovo (object recognition). Auta otn
ouvexela avapetyvuovtat (blended) pe ewkovika
OVTLKELLEVOAL KOLL TOV TIPAYULOTLKO KOO0 WOTE VAl
gvioyUoouv thv aAAnAenidpoon avBpwrnou-punxavig
(human—computer interaction, HCI) o€ pa epnepla
MKTNC MPayLATIKOTNTOAC WC OTTOTEAECHUO TWV
aAANAETILOpOCEWY PETAEY UTIOAOYLOTWY, OVOpWTTWV
KoL TOU TtePLBAAAOVTOC

HUMAN

Hurman
computer
interaction

COMPUTER

Conventional
reality

MIXED
REALITY

Perception

ENVIRONMENT
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Mixed Object according to Coutrix & Niga

Generic approach

R

Geospatial approach

R
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Our approach ror the MR ecosystem
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- Definition
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Implementing Mi ity - Mixed Object - Occlusion
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2 — Custom Virtual Geospatia

Epumeipla MIKTNG
[Mpayuatikotntac

Entiden: Visual Tag with QR
Code, YAomoinon Mixed Object
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Mixed Reality Experience



http://teachers.cm.ihu.gr/kevan/MM/MR.mp4
http://teachers.cm.ihu.gr/kevan/MM/MR.mp4
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MERGIN" MODE — Ena-user apg

— End-user (field-user) app
— Demo data aro tov Asuko Mupyo!

e Demo Video

* Youtube video

e Publication

— Evangelidis, K., Papadopoulos, T., & Sylaiou, S. (2021). Mixed Reality: A Reconsideration
Based on Mixed Objects and Geospatial Modalities. Applied Sciences, 11(5), 2417.


https://client.mergin-mode.prieston.tech/
http://teachers.cm.ihu.gr/kevan/MM/MR.mp4
https://youtu.be/DyBLPymyEXI
https://www.mdpi.com/2076-3417/11/5/2417
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Thank you!




