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IIPOAOTIKO THMEIQOMA

To Apxatodoyiko Epyo Kprjtng eivatl mAéov Beopiog. 'Evag Beopiog, o ortoiog
otig onuepiveg eSalpetikd duokodeg Kkat avti§oeg ouvOrkeg €xel ) duvapn
va dnpoupyel eAnideg kat poodokieg. H eviunwotlakr) avdnon tou apidpou
TRV CUPHETEXOVIOV OtV Tpitn ouvavinon to 2013 1o arodeikvuel nEépa anod
KaOe apeifolia.

O peydAog apibpog 1@V avakovmoe®V (rieptocotepeg arnd 120) mpoxkaleoe
Vvéeg avaykeg, aAdd Kal MPokAnoelg, Kuping enedr) n dnpooievuon twv duo
AoV TOp®V Tou AEK 3 €ytve e TIoAU Atydtepa owkovopikda péoa. Ot ouy-
ypagpeig £de1§av ouvénela Katl uropovr), 6Aot 6ocot ouveéPalav otnv £¢kdoon
agooinon, ermpovn Kat avtanapvnor). Toug euxaptotoupe 6Aoug Beppd.

IMa v ermtuxr) oAoKAT)pwon g £€kdoong Kaboplotikr) urr)pde 1 cUPBOoAT)
g ouvadeédgou NikoAettag ITuppou, 1 oroia eixe petaly dAAev enopiobet
T0 XpPOVoBOpo £pyo TG EIMKOWVOVIAG PE TOUG OUYYPAQEIG KAl TOV OUVIOVL-
opo og O0Ad ta otdadla Tou OTNOoipatog TG EVIUTG HOPPIG T®V ITPAKTIKAV.
Xapig v moAUTIUn gPIelpia g KAl TOV XPOVO IOU a@lep®oe tirota dev Oa
eixe oAorAnpwOel eykaipwg. I'ia 6Aa autd v guxaplotoupe anod Kapdag.
Beppég euxapiotieg opeidoupe kat otn ouvadedgo [etpouda BapbaAitou yua
Vv aong euoeng urnootr)pidn Kat ) for|bsia rmou pag rnapeixe, Kabwg Kat
otov Kwotr) Wuxoyuld, untietbuvo yia 1) @A0AOYIKT) ermipéAdeta Kat ) oeAdido-
oinon, Kuping yla v avioxn kat eueAifia, aAdd KAt yia ) OUVEIEld IToU
eneder§e otn Hrapkr) paxn pe 1g npobeopieg.

Katd myv ermpédeta tov mpakukev kKatafAndnke mpoondbeia va urtdapset
EKTOG TOV AAA@V KAl OXETIKI] opolopop@ia oty opoAoyia, Kabmg Kat otn
Xp1101 @LA0AOYIKGV KAl 0pBoypapikeOVv KAvOVeV, 0TOX0og 0 ortoiog Sev erte-
1eUx0n tedeiwg. Ilpokepevou wotooo va dnpootoroinBouv eykalpa ta arto-
TeAéopata TRV IPOOEATOV APXAL0AOYIK®OV EPEUVAV, adia otny oroia dAAwote
otpiletat o Beopog tou Apxatodoyikou Epyou Kpring, erudéape va nipoxe-
priooupe X@Pig AAAn KaBUOTEPNOT) OtV EKTUTIOOT], ATTOOEXONEVEG TIG EKPPA-
Opéveg 61a@QOPOITOOEIS TOV OUYYPAPEDV O {NTHPAtd EMOTNHOAOYIKA (A.X.
ovopaoia reptdd®Vv) 1) Kat PA0AOYIKA.

Texvikol katl rpaktikoi Adyotl odrjynoav otnv arno@aocr) ol AVAKOIWROOELS
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HpaxAeiou, kat évav §eUtepo, OTov 011010 TIapouoctadetal To €pyo OTig TTEPLPe-
pelakeg evotnteg Xaviov, PeBupvou kat AaoiBiou.
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ITPoAOTIKO ZHMEIOMA

To k60TOG yla T PA0AOYIKI] EMMPEAEIT KAl TOV TUIOYPAPIKO 0Xedlaopod
TV §U0 TOPOV, KaO®G KAl yida v eKTUN®on tou A’ topou, avédafe to Yrioup-
yeio IToAttiopou, eve To KOOTOG yla TNV eKTUN®OOT) tou B' topou n ®1docogikr)
Zx0Ar) tou [Taveruotpiou Kpring pe xpnuatodotnon amno to KAnpodotnpa
Iodvvag Zeakilavdakn, Xapn ot Otk €101yNnon) g KOOUTopog, Kadnyn-
tplag Aoukiag ABavaodkn, kat g Emitponrg Exdoocewv tng PAoco@ikig
XxoAng. Exppaloupe kat and auvtr) ) B¢on 11g Oeppég euxaptotieg pag, 10t
X®PIG TNV 01KOVOLIKT) UItootr)pisn tov dUo @opemv dev Ba eixe otabet duvatn
1 €k8001 TOV MPAKTIKOV.

KAeivoupe pe v euxr) n té€taptn ouvavinon ya 1o Apxatodoyiko Epyo
otnv Kprnn va yivel kato and euvoikotepeg OUVONKeG, KUPI®G yla TOUG VEOUG
apxaloAdyoug, apXITEKTOVEG KAl OUVINPITEG, Ol OIT0i0l, OUXVA TTAE0V Ot Kabe-
OT®OG UIoaraoXoAnong Kat avepyiag, ugiotavial Imo £viova Ti§ OUVETIELEG TG
Kplong, aAAd Kat yla Toug o OP1oug, 01 0IToiot Hev €XoUV ArtoAEoet v Opedn
yla épeuva Kat dnpioupyia Kat, mave art’ 6Ad, TV adydar) yid TG apXatot)Teg.

Ot eTUPEANTPIES TOV MTPAKTIKMOV

ITavAiva Kapavaotaon Avaoctaocia TQykouvakn Xptotiva Totyeovakn

P£Oupvo, NogufBpog 2015
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Introduction

Remote sensing techniques have been used over the past years in a system-
atic manner for the detection, monitoring and preservation of cultural herit-
age. The success of these approaches depends on a number of factors span-
ning from the resolution and sensitivity of the instruments to methodological
choices, the state of preservation of the monuments, and the soil conditions.
The taphonomic conditions of the archaeological features may provide ideal
circumstances for their prospection or, on the contrary, hinder any chance to
recover evidence of past landscapes. Based on the experts’ opinions and the
expected targets, methodologies or approaches (time period, soil conditions,
rainfall regime — to name but a few) are usually selected to fit the goals of the
prospection. However, in some cases, the selection of the methods is based
on the available equipment rather than on the best suited instrumentation.
In other cases, and even if the most suitable sensors are chosen, the soil
conditions, agricultural practices and modern interventions may completely
mask the signals that are expected from the archaeological targets and cul-
tural layers.

Facing this situation in a more efficient manner, the POLITEIA-KRIPIS
project represents a collaboration among the research Institutes of FORTH
(Foundation for Research and Technology - Hellas) and tries to explore the var-
iability that exists in the implementation of remote sensing techniques so as
to address specific archaeological questions. Aiming at designing a strategy/
protocol for the fast and high resolution mapping of archaeological sites, con-
ventional but also new instruments have been tested so as to highlight the best
practice for surveying the particular sites. Geophysical techniques have been
coupled with Low Altitude Aerial Photography using unmanned aerial systems
(UAS) to detect shallow buried architectural features based on vegetation or
geological variance or to reconstruct photogrammetrically the Digital Elevation
Model (DEM) of the sites and their surroundings. In more focused approach-
es, both photogrammetry and terrestrial laser scanning have been employed
to create an interactive model of the excavated architectural remains. This
paper presents the results of two of our case studies: the so-called “Magasins
Dessenne” at Malia, and the water management infrastructure at Eleutherna.
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Photogrammetric 3D Restitution of the Archaeological Excavation of
the “Magasins Dessenne” at Malia, Crete

In 1960, while exploring the West Court of the palace of Malia, André Des-
senne uncovered the northeastern section of a Protopalatial building that
had been destroyed during the general catastrophe that struck the site in the
Middle Minoan IIB period. The discovery of many pithoi in some of the north-
eastern rooms triggered the name “Magasins Dessenne” and the suggestion
that it functioned as a storage appendix to the neighboring palace. Such inter-
pretations remained loose as the excavation of the building was not completed.
Indeed, André Dessenne died prematurely and the ruin was abandoned. From
2012 onwards, Dr. M. Devolder was assigned the task to clear the building in
order to produce a new architectural plan and publish the remains (Devolder,
Déderix & Fadin 2012-2013; Devolder 2015). The urgency of documentation of
this specific sector within the site also arose from the fact that the excavated
relics had to be backfilled for preservation purposes. Two approaches were
considered for this kind of documentation: digital photogrammetry and laser
scanning. This section is concerned with the photogrammetric recording of the
architectural relics of the “Magasins Dessenne”.

Images were acquired with different photographic devices and methods
(Remondino 2011) in order to achieve the complete 3D reconstruction of the
building. The investigated area consisted of an excavated trench (ca. 420
square meters in size) located at the southwestern edge of the Minoan Palace
at Malia [WGS84 Coordinates 35.29266, 25.492234|. A number of rooms with
standing structures of variable heights had previously been fully documented
with traditional topographic methods. The preliminary graphic documentation
required the positioning of a number of measured targets (around 5000 XYZ-
points in Greek National cadastral projection system) onto the surface of walls
and stones. These points — marked in red or blue color in specific location of
the structures and measured with a Total Station by Lionel Fadin during the
topographic campaign of 2012 — were still visible during the photogrammetric
session and were therefore used to improve the accuracy and geo-location of
the 3D model. The devices used for data capturing were a professional DSLR
camera manually controlled and moved, a compact camera mounted on an
unmanned aerial remotely controlled device, and a combined infrared and dis-
tance measuring sensor used in gaming platforms (MS Kinect). The latter was
only used for experimental purposes to scan a small section in the southern
portion of the trench.

In the first phase, a low-altitude photogrammetric coverage (Remondino,
Nex & Sarazzi 2011) of the entire excavation was accomplished using a com-
pact RGB camera mounted on a remotely controlled multi-rotor platform. The
derived (relatively low-quality) 3D model provided a number of useful informa-
tion and it was essential for the forthcoming phases. The resulting ortho-pho-
to (fig. 1) was geo-referenced based on the previously mentioned topographic
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SRR

Fig. 1: “Magasins Dessenne” at Malia, Crete. Fig. 2: "Magasins Dessenne” at Malia, Crete. Point
Details of the ortho-photo from UAV images. cloud from UAV with the lack of 3D information

below the tree’s canopy and vegetation.

measurements. The retrieval of photo-stone-point association was then much
simplified. The particular 3D model was not sufficient due to the medium-low
quality and resolution of the camera, the lack of information of the facade of
each wall (as the photos were taken from above in near-nadir configuration),
and the gaps created by the tree’s canopies and vegetation at the southeastern
corner of the trench (fig. 2).

A ground based and denser photographic scanning (about 4,471 images) of
the area was undertaken with the use of a Canon EOS 5D Mark II at higher
resolution (21 Megapixels, full frame) with stock lenses and focus set to infin-
ity. The excavation was subdivided in six sectors corresponding to different
photogrammetric projects, in order to simplify the processing and reducing
the accumulated errors. The overlapping of projects and their accurate recti-
fication allowed a quick and efficient merging at the end of the process. The
availability of targets on the surface of stones and walls was very helpful for
the photograph’s processing regarding the automatic images’ matching by
means of input coordinates for specific pixels. Five or six measured points
on photographs are indeed normally enough for a correct camera orientation
and calibration. The perspective view of the images brought as consequence
the coexistence of large portion of measured points in the same frame, regard-
less to their actual visibility: for example, considering a frontal view of a wall
facade, the photogrammetric software uses to project also the points belonging
to the back facade of the wall (not visible in the chosen photograph), creating
obvious problems leading to potential errors.

The basic principle of photogrammetry is that in order to get a single 3D
point one needs at least three different perspectives of it in photographs to
be processed. While this is quite easily achievable for almost flat surfaces,
irregular concavities and convexities of wall or stone surfaces make this a
challenging procedure. The achievement of such a goal therefore required the
processing of an impressive amount of images. Furthermore, the need for high
resolution and accuracy of the restitution made it necessary to use full size
images, thereby increasing the processing time.
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A first sparse point cloud was pro-
duced as the result of this initial pro-
cessing, and the different sub-groups
of images (or image projects) were then
merged together. This point cloud was
also sufficient for the construction of
the draft surface mesh, which is now
accessible on the web-portal of the
project (http://www.politeia.ims.forth.
gr/). This subsampled version, freely
accessible online and viewable without

Fig. 3: “Magasins Dessenne” at Malia, Crete.
Perspective view of the excavation from the
any special plugin installation on most photogrammetric 3D model with texture.

browsers, is a compromise solution

between a complete coverage, which would have made the model unusable on
most computers, and a textured version with morphological details. Anoth-
er output for this processing was an accurately geo-referenced ortho-photo
(fig. 3) and the micro-DEM for the excavation trench.

The basic point cloud and surface-mesh have a great value, since they
constitute already an important step of the processing involving the accurate
position and orientation of cameras together with their internal parameters’
calibration. At any time a specific area in the excavation is needed in a higher
level of detail (within millimetric accuracy), targeted processing can be carried
out on the minimum subset of pictures and more accurate textured model can
be easily produced on-the-fly.

As an alternative and faster way of scanning the area via photogrammetric
approaches, a Kinect scanning was tested in a small section of the southern
part of the trench. Microsoft Kinect sensors have been hacked since their first
availability (see the Microsoft “Kinect Fusion” Project Page) as laser scanners,
being able to read and interpret the real-time information derived by the
color camera in combination with the field depth obtained by near infrared
laser sensor onboard these devices. Sensors like the Kinect (such as the Asus
Xtion or other Prime Sense sensors) have the advantage of capturing the real
world as a colored surface and digital surface on-the-fly and in real scale.
This means that they can be used as proper scanners for different real sur-
faces. Unfortunately, the low intensity and weakness of the infrared projector
inside the sensor does not allow its successful use in direct sunlight. For that
reason, tests were conducted in areas in the shade of the tree canopy in the
southeastern sector of the trench. In order to process the data streams from
the sensor in an efficient manner, a low-cost commercial software was used:
Skanect 1.6. Its output consists of a textured surface (fig. 4) in 1:1 real scale.
If the surface-mesh itself looks interestingly good and detailed (though slightly
rounded and smooth), the color texture is still quite poor, due to the low-reso-
lution camera of such a sensor.

All the available models (the UAS derived one, the high-resolution ground
level and the Kinect scanning) allow a number of accurate measurements at
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Fig. 4 : “Magasins Dessenne” at Malia, Crete. Screenshot of an example of a simple KINECT scan
with (left) and without texture.

different scales and with variable resolutions (Campana 2014). For example,
the width of a specific wall, its height, the average size of stones, the approx-
imate volume of a wall and so on, can be calculated anytime with just a 3D
mesh viewer (such as the free Meshlab or Cloud Compare). Further processing
steps may consist also in the extraction of vector documentation (such as CAD
drawings) or plan view of specific structures or in the creation of cross sections
in any desired direction and scale.

Laser scanner documentation of the “Magasins Dessenne”

Traditional photogrammetric methods have been widely used for documen-
tation and 3D modeling for years. In the last decade Terrestrial Laser Scanning
Systems have been also used as an alternative technique in order to provide
accurate models of objects. Likewise the combination of laser scanning and
photogrammetric methods has become a topic of interest (Demir et al. 2004).
The use of 3D laser scanners for geometric documentation of cultural heritage
is already well established, even though a lot of on-going projects are active at
an experimental level, which is due mainly to the different and distinct nature
of the cultural material to be documented each time (Lysandrou & Agapiou
2010). In addition to the photogrammetric documentation of “Magasins Des-
senne”, laser scanning techniques have also been applied using the Leica Scan
Station C10 laser scanner, which is able to scan up to 50,000 points/sec
with an accuracy of +6mm/50m distance (fig. 5). The field of view of the Scan
Station is 360° x 270° and it allows acquiring the reflected beam intensity and
RGB colors.

The methodology followed for the documentation of the site included the
topographic network establishment via total station equipment, the 3D data
acquisition, the registration of the point clouds, the manual cleaning of the
point cloud and the 3D model reconstruction. For the documentation of the
site, nine stations were set, in a mean distance of approximately 10 m. For
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Fig. 5: “Magasins Dessenne” at Malia, Crete. Point cloud from the laser scanner Leica Station C10.

scan data collection of the “Magasins Dessenne”, the resolution of the scan-
ner was set to an average grid resolution of 1 cm at a distance of 10 m. The
stations were geo-referenced using a standard topographic equipment (Total
Station TC 307) resulting in an overall accuracy of less than 1 cm.

The registration was performed automatically using special targets, follow-
ing by an ICP (Iterative Closest Point). The relative accuracy of scans was up to
1 cm (TRMS) between the point clouds. An automatic and manual cleaning of
the data (noise removal) followed in order to minimize the noise and to delin-
eate the buffer zone of interest. A 3D mesh was created in the Mesh Lab soft-
ware and filling of missing data was carried out via interpolation algorithms.
In addition, normal as well faces orientation were fixed. In order to be used for
visualization purposes the mesh was simplified reducing the 50 million scan
points to a lower number (~30%). Fig. 6 shows the comparison of the model
before and after the simplification.

Fig. 6 : “Magasins Dessenne” at Malia, Crete. Screenshots before (left) and after (right)
the simplification of the model.
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Electrical Resistivity Tomography mapping of the water management
infrastructure of ancient Eleutherna, Crete

Ancient Eleutherna, one of the most important Cretan urban centers occu-
pied continuously from Geometric-Archaic up to Byzantine period, has been
the focus of systematic excavations by the University of Crete since 1985.
Prines hill, also called Pyrgi, is identified as the Eleutherna acropolis. At the
Central Plateau of the hill an ancient temple constructed in the 7th century
BC and used until the 2nd century AD, together with a public bath complex of
the Roman period located just to the south of the temple have been excavated
(Towyevaxn 2015). Evidence regarding water management in the city is provid-
ed by two large rock-cut cisterns on the west slope of Pyrgi hill and the tunnel
of an aqueduct, the entrance of which is located on the east slope at the nearby
site called “Anemomylos”. Limited topographic mapping of the tunnel and the
cisterns (by Dinu Teodoresku and Max Guy in 1993-1994) and excavations in
the cisterns were not able to sole the question of their construction date, but
diagnostic pottery indicates that they remained in use until the 7th century AD
(Towyevarn & I'aykdaxkn 2015).

The cisterns, dug into the marly limestone and covering a total area of about
800 square meters had a maximum combined capacity of 5,500 cubic meters
of water. The tunnel is located about 120 m to the north and along the same
direction of the cisterns. It is rock-cut, vaulted with a central channel, with
dimensions of 2-3 m height and 2 m width, and extends at a depth of about
8 m (the top of it) below the ground surface for more than 40 m before ending
to a transverse well-built wall. A small hole at the half of the wall’s height was
used for the flow of water through a clay pipe, at least 4 m long, that seems to
be directed towards the cisterns. Due to the long distance between the aque-
duct and the cisterns, Kalpaxis (2004, 111-112) suggested the existence of a
third cistern that has not been revealed yet. Archaeological questions expand
even further to include the mechanism of the water filling of the cisterns and
the way the water was distributed to the ancient city.

Geophysical techniques have been employed in the past for addressing
similar questions. Roman aqueducts have been prospected in the past using
magnetometry, Horizontal to Vertical Spectral Ratio (HVSR) and GPS tech-
niques at Grumentum (Bavusi et al. 2004), whereas very low frequency (VLF),
electrical resistivity tomography (ERT) and transient electromagnetics (TEM)
were employed for the case of Karales (Trogu et al. 2014). ERT methods have
been mobilized to map Quanat systems at Iran (Ghanati, Hafizi 2012). A water
supply structure at ancient Aptera was also recently the target of GPR and TEM
surveys (Gorokhovich et al. 2014). Having the above know-how and taking in
account the peculiarity of the aqueduct in Eleutherna —i.e. uneven topography
and large burial depth of the expected targets — it was decided to apply a high
resolution 3D Electrical Resistivity Tomography (ERT) survey focusing on the
connectivity between the aqueduct and the cisterns.
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Fig. 7: Ancient Eleutherna, Crete. Digital Fig. 8: Ancient Eleutherna, Crete.
elevation model of “Anemomylos” area where the Horizontal depth slices that were extracted from
location and direction of the ERT lines has been the 3-D resistivity inversion model (6 iterations,
superimposed. The line numbering starts form the RMS=4.4%): a) z = 0-1m, b) z = 1-2m,
west (L28) and decreases towards the east. ¢)z=2-3m,d) z = 3-4m, e) z = 4-5m,

f)z=5-6m,g)z =6-7m, h) z = 7-8m.

Twenty eight transects of variable lengths have been materialized on the
top of the rough terrain, most of which were aligned in a SW-NE and placed
1-2.5 m apart, covering a total area of almost 2,000 square meters (fig. 7).
About 240 randomly scattered ground positions were mapped with a hand-
held GPS that allowed post-processing of the data to reduce the RMS error of
coordinates below 30 cm. The GPS survey produced a Digital Terrain Model
(DTM) showing a systematic elevation drop from 386 m to the southeast to
375 m to the northeast. The DTM was also used for the further correction of
the ERT data. Using multiple combinations of spacings (a) and N separations
(1a, 2a, 3a, 4a and Nsep =10a, a=1m the unit electrode spacing along each
line), more than 42,500 apparent resistivity measurements were collected
with a Dipole-Dipole configuration of electrodes, out of which 92% were kept
to avoid the fuzzy measurements due to poor electrode contacts. The model
grid specifying the boundaries of the model blocks was made independent
of the positions of the electrodes and the 3-D subsurface resistivity model
was reconstructed via the inversion of the apparent resistivity (Loke & Barker
1996) and the topographic correction of the location of the 1537 electrodes.
The finite element method was used to solve the forward resistivity problem
employing an iterative smoothness constrained Gauss-Newton optimisation
routine (de Groot-Hedlin & Constable 1990).
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Horizontal slices with increasing depths and a width of 1 m were produced
from the 3D volumetric resistivity model and via their rectification they were
overlaid on the topographic map of the area to examine the spatial correla-
tion of the high resistivity anomalies with the location of the cisterns and the
aqueduct tunnel and any other voids related to the water management system
(fig. 8). The analysis was therefore focused on the deeper layers as they pen-
etrated from the surface inhomogeneous resistances and further down from
the medium depth conductive marl to marly limestone layers where the tunnel
and the cisterns have been dug into. Starting at 3 m below the ground surface
and reaching a depth of 7 m, a high resistance anomaly of ellipsoidal shape
(11.5 x 5 m) appears to extend in a southwest-northeast direction. The long
axis of the anomaly is aligned with the direction of the tunnel and it appears at
the ending point of the pipe that reaches the wall of the tunnel. The morpho-
logical attributes of the anomaly (shape, orientation, dimensions) pinpoint to
a void similar to a small cistern that probably belongs to the same hydraulic
system of the known cisterns and aqueduct, verifying the past archaeological
hypothesis made by Kalpaxis (2004, 111-112).

Conclusions

Both photogrammetric and laser scanner techniques are able to provide
accurate 3D models and documentation of an archaeological site. The accura-
cy provided by both techniques is very valuable for the virtual reconstruction
of a site or its extensive documentation. If this minimum accuracy is missing,
the iconic reconstruction of the site will be more difficult to achieve. Further-
more, the particular techniques can be used for parts of the monuments which
cannot be reached, or in a larger scale for entire monuments located in areas
difficult to access, and at the same time they are capable to capture both
topographical and architectural information that can be used for multiple pur-
poses (promotion, educational, restoration, virtual museums, etc.).

In a similar way, geophysical methods can approach challenging archaeo-
logical questions and hypotheses, such as those related to the ancient water
management technology, from a different perspective, mapping the subsurface
structures in a very efficient and accurate way without the need of excavations
or other destructive interventions in the sites.

Independent of the capturing procedure, the processing algorithms, and the
final products (2D maps, 3D models, signals and diagrams, etc.), the appli-
cation of diverse methodologies to address questions related to the cultural
landscapes leads to specific strategies that have to be followed depending of
the dynamics of the landscapes and conditions of the cultural layers and mon-
uments.
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NEEL TEXNOAOTIEE TIA THN ANIXNEYSH THE AYNAMIKHE

TQN TIOAITIZTIKQN TOITIQN

Arnoztonoz XappHz, Nikoz ITanasomnoyaos, GianLuca CANTORO,
Aegs ArAmioy, SYLVIANE DEDERIX, XPISTINA TSITQNAKH
& Maup DEVOLDER

Mia nmpdogatn mpooridBeia mou Sexivnoe to ITE eotdletal o dnpioupyia
BEATIOTOV TIPAKTIKGOV y1d TNV £QAPHOYL] TEXVOAOYIWOV NG YE@ITANPOMOPIKNG Ot
peAétn, Sraxeiplon Kat mpootacia g MOATIOUKEG KAnpovoplag. Me autov tov
OTOXO0 EYIVE 1] EQPAPHOYT] S1APOPETIKMV TEXVIKOV NG TNAEMOKOINONG 08 OUYKE-
KPHPEVOUG aPXALOAOYIKOUG XWPOUG TTOU eiXaVv OUYKEKPIPIEVOUG APXALOAOYIKOUG
nipoPAnpatiopolsg. Ly egpyacia autr) yiverat Iapouoiacn @OTOYPAPHETPIKOV
TEXVIKQV Kal laserscanning yia v anotunoon g avaoka@ng 1oU OUYKPOoTa-
106 TV «Magasins Dessenne» ota MdAla Kat ye@@UOIKOV TeEXVIKQOV (3D nAektpi-
K1) Topoypagia) yia ) pedéu) v unodopwv ya ) Saxeipion tewv uddtov g
EAetBepvag. Ztoxeuoviag oe IapOoleg EPAPIOYESG TNG YEMITANPOYOPIKNG ot Sa-
(POPETIKOUG APXAI0AOYIKOUG XOPOUG avapévetal va dnpioupynOei évag Xpr)otpog
00nyog yla v apXatoAoyikr) Kovotntd, PE€ow Tou oroiou Ba yiverat katavontog
0 BEATI0TOG TPOITOG NG EQPAPHIOYIS TOV TEXVOAOYI®MV AUTHOV.
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