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ABSTRACT:

This paper is mainly dealing with the productionaotho-photo maps of the remnants of the wallshef acient acropolis of the
archaeologic site of Titani. This is done by usinGanon 11 Mbyte camera. The stereo-couples aregsed in a non-metric way.
The aim is to produce DEM’s and ortho-photo mapthefacropolis walls, in order to have documentsifonitoring and managing
the historical site of Titani. This seems to beassary sinc recently (2007) a small part of thdsaallapsed.

1. INTRODUCTION

The site of ancient Titane in Korinthia was iddetifin 1840
by Ludwig Ross. It is located about 50 km SW of Cibrirjust

to the North-East of the small contemporary villageTitani,

the former Voivonda. In antiquity, after Sikyonwas probably
the most important site in the Sikyonia region. ldwer, it has
remained, so far, a mostly unexplored site.

Titane was renowned in antiquity for its sanctuainAsclepius.

The sanctuary was described in detail by Pausanias

considered the cult of the god practiced on the ait ancient
already at the time. None of the buildings and rti@uments
mentioned by the ancient traveller has been
Fundamental research and mapping of the site wagdaut

by Ernst Meyer in 1937 (Meyer E., 1937). The map he

produced was, and still is, used by all scholasgagching on
ancient Titane.

The aim of the five year program conducted by thégiBe
School at Athens is:

a) To locate the sanctuary of Asclepius and to esthbli

the extent of the city in the course of the certri

b) To produce a digital terrain model and a new

topographic map of the site and its surrounding dhat
can be used as a basis for drawing up the resuftaure
archaeological survey and excavations;

c) To produce a series of digital relief models and

orthophoto maps of the acropolis and city wall ides to
re-create a virtual reality of these walls;

d) To study the use of the land in the area surrogndin

the site.

e) Finally, this multidisciplinary research programm i

combination with archaeological excavations, wilhto
clarify the historical, political and religious played by

Titane, a locality situated midway between two majo

ancient centres, Nemea and Sikyon.

The remnants of the walls surrounding the acropmfiitani
are until know still in a relative good conservatistage. But as
in spring 2007 was shown, when a small part of wadls
collapsed, they are in a need for conservationomastiand a
photogrammetric documentation.

The walls are composed out of stabled stones, windeowers
are build up by rectangular shaped blocks.

The walls are endangered by different factors, abranosion,
roots of trees pushing the stones aside and uradtantrgrazing
by goats and sheep. Therefore it was decided in5 2@0
document the walls by close range photogrammetry.

2. FIELD WORK

The field work was done in the period end September
beginning of October 2005.

In a first stage, a visual inspection was made redothe
remnants of the acropolis walls, in order to fife toptimal
viewing points, the position of the base statioms the
topographic base station, the recording and réstitiscale of
the final ortho-photo products, etc...

It was decided to create a polygon around the ratsnaf the
acropolis wall. This polygon was attached to a g#icdpoint
which is installed at the edge of the acropolisonfrrthis

locatedpolygon the skeleton of the acropolis walls coutdnbeasured.

This result is represented in figure 1.
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Figure 1. The ground plan of the acropolis wallFitdni.

In a second phase signals where prepared to stitkeowalls,
functioning as controlled points. These signalsemgrepared
out of a light carton material, so that after aletihe cartons
would erode and disappear, leaving the monumeihtowitany
traces. The cartons where sticked on the wallsugh &2 way
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that during the image recording always a minimuné gfoints
would be visible on each stereo pair. The pointeewaeasured
with a total station (without reflector) from thade stations of
the polygon.

In a third phase, the photographs were taken uair@anon
EOS1D (11 mega pixel). The photographs were takigh av
60% overlap, in a progressive way along the acispadlls,
taken into account that each couple should inchudgnimum
of 6 control points. The pictures were taken inhsaonditions
that the walls were not lighted by direct sunlight.total 13
stereo-pairs were recorded in order to cover tka &xtend of
the acropolis walls.

3. PREPARATION OF THE COORDINATES

As shown in figure 1, all the walls have a differgrosition
towards the north. Therefore, for each stereo @uiplwas
needed to transfer the co-ordinates of each ofdnérol points
contribution to the restitution of a stereo-couphea new axe-
system, parallel to the image base. This was donee&ch
stereo couple.

After the creation of the surface model and thén@rnphoto
plans, the transfer has to be done in the revesaseinvorder to
bring the ortho photos back into their original itios.

4. THE RESTITUTION OF THE IMAGES.

The images were processed using VirtuoZo 3.3 soétweghe
images were processed in a non-metric way, sineenternal
calibration of the camera was not known at that exmThe
relative orientation process was done in an auteormay. The
control points were given in, in a manual way. Hest results
were obtained on the towers of the acropolis wadinewhat
less accurate results were obtained on the rakeokalls. This
is believed to be due the fact that the towershani&l on by
rather big rectangular shaped blocks, while theatthe walls
are constructed out of stapled stones, giving moternal
shadows.

Results of the absolute orientation are given ifetab

Errors in mm. Wall of the towers Ordinary wall
RMS in x 0.9 8.3
RMSiny 1.3 3.2
RMS in z 2.3 7.0

Table 1: Results of the absolute orientation ofliket results

(photo pair 7, tower walls) and the worst result

(photo pair 1, ordinary acropolis wall), in mm.

The DEM as well as the ortho photos were creatéd iGSD
(Ground Spacing Distance) every 5mm. in order tepkée
detail of the original images. Most of the timessthutomatic
generation of DEM as well as ortho photo were &atisry,

excepted in the upper limits of the acropolis wallgice in that
zone, most of the times, the automatic image miadchvas
difficult. This was caused by the fact that thetwafe could not
find matching points in the open air. This was irgastrong
deformations at the upper edge of the acropolitswaherefore
the operator intervened manually to introduce bfesds at the
top of the acropolis walls. By editing the stereodel the
software will only consider the matching point viithihe break
lines. This is illustrated in figure 2 and figurelB total the 13
stereo pairs were processed in a similar way.

Figure 2: Result on the ortho photo before editing

Figure 3: Result on the ortho photo after editing.

5. RESULTS AND DISCUSSION.

The restitution of all the 13 DEM'’s and ortho phottayed in
an acceptable error range. The errors are rangitvgelen 1 and
9 mm for x, y and z. this error range was obtaiired non-
metric way. In a present stage the lenses areratdith so in a
future stage these errors are expected to be IdAmgthow the
obtained results are considered as sufficient foe t
documentation of the acropolis walls at Titani. Timportance
of such documentation became clear in the sprirRpD67 when
a small part of the acropolis walls at the souttlesihas
collapsed. This is illustrated in figure 4 and figlb.
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Figure 4. : Original remains of the wall as photagired in
2005

Figure 5 Part of the same wall for figure 4 thas leollapsed in
2007

In any case there is now a metric documentatiofiabla how
this wall was once looking. More over in case orents to
reconstruct this part of the wall, the DEM and &wtho-photo
can be of a great help to reconstruct the side.

In such a way this type of rather easy documentatid
historical monuments can help in managing archagcdb
sites, without that it brings excessive expendgute the
management of the monuments.
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