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®a ndera va evyaplotom Wiaitepa tov K. ABw Ayomiov, emPAETOV Kabnyntr, T060 Yo
TNV OLVOTOTNTO TOV HOL £3MGE VO OGYOANOM LE TO CLYKEKPIUEVO OVTIKEIUEVO TNG
TTUYLOKNG, OGO Kol Yio TNV Kafodynon Tov ko’ OAN TV J1IpKELD TG EPYUCING, Y10l TIG
TOPATNPNCELS Kot S10pHMCELS TOV, YWPIG TIG omoieg To moPdV amoTéAespa dgv Ba T
€Q1KTO. Evyaptotd eniong v otkoyEvela Kot Toug GIAovg LoV, Yo TNV aUEPLETN NOKN

GUUTAPAGTACT) TTOV LLOV TTPOGEPEPAV.



HEPIAHYH

H moMtiotikn kAnpovopd oe €Bvikd Kot moykOGUI0 €mimedo, amoTeAel TOV Qopéa
SCQAAONG TNG 1OTOPIKNG UVNUNG kdBe ToMTiopoV. H onuovtikdtnto Tng Ynelokng
KOTAYPOONG Kol TPooTaciog v pvnueiov, aroteiel (nua vyiotng onpaciog evo M
avaykn Kol TO €vOlLUPEPOV Yoo TO TOPEABOV Kol TNV PEOMOTIKI] TOL OTOTVLTMON
LEYOADVOVV GUVEXDGC, ONUIOVPYDVTOS GTNV VTOYPEMOT Y10, CUCTNUATIKY] £PELVA KO

EMOTNUOVIKY] £0KPIP®OTN TNE TPAYUATIKOTNTOS CVTHG.

ZopuPatikd, 1 oVOKOTUGKELT YEMUETPUDY OVTIKEILEVOV GE TPELS Ol0OTAGELS, OmOLTEL TN
GUVEPYELDL OLOPOPETIKMV EEOTAICUAOV KOl GUGTNUAT®V, 7OV Omottel €EEIOIKEVUEVO

TPOCOTIKSO Kot EKTOEEVEL TOVTOYPOVAOGS TO KOGTOG TG dtodikaciog ota K.

210 TAQIoL TG POTOYPOUUETPIOG YAUUNAOD KOGTOLG MG KUPLOG GTOYOG TNG WEAETNG
kabopiomnke M digpedvnon g ¥PNOTIKOTNTAG TV Kopepwv smartphone kot TtV
duvatotNtwv ¢ mpocéyylong Structure from Motion, og gQapUOYES TOPAY®YNS
TPIGOACTATOV QMTO-PEOAICTIKOV TPodvIev. [a 10 okomd oawtd, efetdotnke n
yempeTpKn akpifeia tov kivnrov Huawei P30 pro kot g kapepog tov Leica ToF (Time
of Flight) mov ypnowomomnke exiong yio tn dtactacioldynon g lepdg Movrg Tipiov

Ztavpov Aoovev ota Tpikoia.

H dwdikacio amodelydnke vworoylotikd ypovofopa AOY® Tov HEYAAOV VTOAOYIGTIKOD
@OpToV, KOOMG £yve ypnon Seopwv avolkTov kmddwo Aoyispkodv (VSFM ko
MeshLab). Ta omoteléouata mov mpoékvyav amnd v a&loAdynon okpifelog tov
TPLGOIACTATOV HOVIEADV GLUYKPITIKA HE T OEOOUEVO OVOPOPAS TOL ANEONKav pe ™)
YPNON OMOGTAGLOUETPOV A1lep 6TO TEdi0, elvar Wwaitepa evBappuvTiKd, KoM TO LEGO
TETPAYOVIKO GOAALO OTN TEPITTMOOT TOV TPIGOACTOTOL HOVIEAOL TOV KTICUATOG
avépyetaroe 11.6 mm/ m, evod yio ) kdpepo TOF tov kivntod Huawei P30 Pro avépyetat

ce26.5mm/ m.

ZOUTEPOUCUATIKG, T LETPIKE dedopéva Tov Tpoépyovtat ta smartphone givon aidomiota
0 TMEPWTAOCELS OUEONG TEKUNPIOONG, Kol UTOPOLV Vo YpNolLomombovy yio v
TPIGOIIOTOTI  OVOKOTOOKELY,  TANpopopiog younAng okpifelag, mTPooeEPOVTOC
BeAtiopévn KivnTikKOTTO Kot d100pacTikdTnTa, ovoiyovtag véovg opilovteg yio mo

EKTEVN €PELVA GE AVTO TO TEDTO.



AéEerg whewrwa: Dotoypappetpio  Xouniod «déotovg, Mvnueio IToMtioTikng
K\npovopudg, Structure from Motion, Time of Flight camera
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ABSTRACT

Cultural heritage at national and global scale, is the frame that ensures the historical
reminiscence of each culture. The importance of digital documentation and protection of
monuments is an issue of paramount importance while the need and interest for the past
and its realistic imprint are constantly growing, thus creating the obligation for systematic
research and scientific verification of this reality.

Conventionally, the reconstruction of geometric objects in three dimensions, requires the
synergy of different equipment and systems, which requires specialized personnel and at

the same time raises the cost of the procedure.

In the context of low-cost photogrammetry, the main objective of the study was to
investigate the usability of smartphone cameras and the possibilities of the Structure from

Motion approach, in applications for the production of 3D photo-realistic products.

For this purpose, the geometric accuracy of the Huawei P30 pro mobile phone and the
camera of Leica ToF (Time of Flight) was also examined, which was also used for the

dimensioning of the Holy Monastery of the Holy Cross of Doliana in Trikala.

The process was proven to be computationally time consuming due to the heavy
computational load, as various open-source softwares (VSFM and MeshLab) were used
to process large datasets. The results obtained from the accuracy evaluation of the three-
dimensional models compared to the reference data obtained using a laser rangefinder in
the field, are particularly encouraging, as the root mean square error in the case of the
three-dimensional model of the monument is 11.6 mm / m, while for the ToF camera of
the Huawei P30 Pro is 26.5 mm / m.

In conclusion, the metric data coming from smartphones are proven to be reliable and
therefore can be used for the low-precision 3D reconstruction of information, offering
improved mobility and interactivity and opening new horizons for further extensive

research in this field.

Keywords: Low-cost Photogrammetry, Cultural heritage monuments, Structure from
Motion, Camera Time of Flight
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