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Abstract: In this study, Antakya city walls constructed in
several period and the city gates which make it possible to access
to city are examined and an attempt is made to produce opinions
about the city size, population and outdoor areas. With small parts
of Antakya city wall standing in our days, Antakya city walls are
predicted to be more than 20 km long and to accommodate more
than 300 towersin Hellenistic Period. I n addition, there are gates
which create the city connection on the city walls. These gates are
magnificent structures and provide information about
architectural characteristics of the period. Although the city walls
lose its importance in the following centuries, the gates continue
its existence as the most important centers where the public
gathers and has a rest. I n this study, Antakya city walls and gates
in the Heélenistic period are animated with the
computer-supported three-dimensional views. In modeling the city
walls and gates, a great deal of gravures, pictures and historical
photos are used as well as many archeological excavation reports
madein several periods. In thisstudy, the aim isto have chanceto
understand the architectural and historical connectionswithin the
entirety of theregion generally and also people and buildings with
the help of three-dimensional building presentations prepared on
the basis of historical information.

Index Terms. 3-D reconstruction, Ancient cities, Antioch,
digital archeology, virtual heritage

I. INTRODUCTION

It is paramount to learn the size of the struetand
population of the ancient cities in the past imteof keeping
cultural heritage alive. Information given by thistbrians
and authors in the past about the cities provideswith
important information. However, data about periodic
regional structure is sometimes missing and cregeps.

In this study, the aim is to animate city walls &itgt gates
as their components which can give information atiba
size of Ancient cities through the use of compuatieled three
dimensional images and to reveal the cultural &geit This
study is considered to be a means of imaging ancigas,
most historical reminiscent of which cannot reaphtai our
times, but can be deducted from the books, mapstiptions
and pictures.

In this study, as a result of comparative examamatbn
historical research and similar examples, modelsctwh
indicate the historical status of elements or $tm&s which
have been subject to change, addition or partethdetion or
become destroyed throughout the process sinceetfiariing
of their original designs are produced and tried b
visualized. This scientific and compulsory studyl wiake it
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possible to explain unique design of a work, tolwea
historical development and to grasp the reminisdestter
through the use of computer-aided visualizationsd an
restitution works although it is not possible termake the
parts. This study aims at having an opportunityriderstand
the people, buildings and generally historical and
architectural connections within the entirety oé thegion
through the use of three-dimensional building pnéest#ons
prepared on the basis of historical information

A. Ancient Antioch

Antioch, which is mentioned along with Rome, Aleddaa
and Constantinople among the big metropolis inBhepire
of Rome, is deemed to be one of the magnificenescit
dominated by Hellenistic culture and luxury life].[At the
same time, ranking 3rd city in the world with itsgulation
reaching up to 300 — 400 thousand of populatiortjokh
became the capital city of Roman Syria on the coasts of
the west and the east [2]. Having the most magmific
structures of the world with its Hippodrome, Areffi@gyal
Palace, theaters and bath houses, the city bedsrmenter
of the empire as a social structure where art and
demonstrations and Olympic Games took place.

Up to great earthquake in 526, which is agreed éahe
second greatest fatal disaster in the historyrasgrved its
characteristics of becoming center [3]. This gesathquake
and subsequent secondary earthquakes, Persiarksattac
invasion, fires and great plague destroyed the &ityst of
the Hellenistic structures cannot reach up to @esldue to
earthquakes; for this reason, information aboutnidation
and architectural elements of Antioch city is obeal rather
from written resources. The place called as Lody:Ci
Antioch is currently located under the land of Agta's
central district in modern Hatay Province on thete@end of
Turkey. [4]. The first archeological excavations fntioch
city were commenced by Princeton University in 1930
however, only a small amount of works from Romeiquer
can be dug out up to now.

B. Ancient Antioch

One of the most important features of any ancidgtio
determining its population size is the walls of dity. While
it is true that in many cases, the built up arearmient cities
either did not reach the full area enclosed by wi#jls, or in
other cases surpassed it, it does give an idets affder of
magnitude [2].

Concerning the walls of Antioch, in fact significgrarts
still remain, especially in the east over the crafsmount
Silpius. Much of the visible remains are essentiall be
dated to the Justinian walls of the sixth centudystinian, as
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mentioned in the introduction, reduced the sizahef city
walls to match the much smaller Antioch of his ti— and
several parts of what may be Hellenistic walls\asible as
well.

Within the period up to the mid of 19th centurye ttity
walls are known to have been in good condition eBam the
available reminiscent, the walls can be said toehbger
constructed in 6th century [5]. Besides, excavationl930:
revealedthat these structures on the skirts of Habib Ne
Mountain were older and wall patches belonging he
period of Selecuid.

Procopious (AD 50®65) in his work says the followir
about city walls of Antioch and Justianus

Before all, he (Justianus)ade Antioch fairer and strong
place. In the past, the city walls were both longed more
folded. In some places, it surrounded empty langas
wastefully and in some places, it could climb upthe
summit of the mountain. For this reason, it bec harder for
us to defend. Justianus loeilt the walls in a way to surrout
only the city. Orentes (Asi) River flowing in cung way
within the city was taken to new river bed and maide by
side with the walls. In addition, he constructedhbabatt
houses and reservoirs inside the walls and buiink et
tower to meet the need for water.

Gates embedded in the walls surrounding city
important architectural characteristics in Helléniscity
structure. In later times, though such gates cpreserve
their features throughout the period of the RomeiEmthey
acted as aesthetic monument rather than their iturad
feature due to enlargement of the cities and piisgilbo
exceed the city walls and decreased wars and K lmog
times to re-build such gates [7].

According to (Downey, 1961), there are 6 city gatashis
study, sufficient architectural data could be afddi only
about Dog Gate, Cherubim Gate and Beroea

II. METHOD

Cultural heritage protection and planning of higtarrtan
environments are closely related to the methodo&ogy the
tools used in various case studies. The method ase
accepted in many commercial animation films andvkmas
3d computer animation process of (Kerlow, 2004)
developed and adopted to the study.

In this research, a way covering data collectiomglysis,
modeling, covering and rendering was followed. Modg
the longest and the most important phase of theareh, wa:
made under the light of data obtained from the glexns of
the expets. Modeling was started first with the formatioh
topography (terrain). 2D numerical data obtainedmf
satellite images and maps via ArcGIS and AutoCADZ
software were exported into Vue Infinitive 9 and I8e\X
2011 3D modeling software and dimerned. Thus,
numerical height model of Hatay region was obtairfter
this phase, under the light of the data obtainggwalls and
gates were modeled. Subsequently, camera movel
(camera tracking) and camera aspects were detetmin
this phase,aqutes and objectives of the camera were chc
In addition, the speed of the camera and the dyceamwi
other movable objects were adjusted.

In the study, ‘Preender’ was taken from settings whc
light, shading and covering was finished and deiged
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camera and aspects. An idea about the final stHtube
animation in this process was obtained. Accordmghis,
any settings which disturb eyes or seem to be prodlic in
the covering and modeling could be changed. Thislae
acting as a checkpoinas repeated for each camera
movable objects. Following “final render”, thedphase o
the study, animations were obtair

IIl.  FINDINGS

In this research about modeling ancient Antiochty
walls and gates, timedse period was chosen to be :
certury when the city reached to its largest borddise
structures to be modeled were first chosen in thdysand
resource information was gathered. To this end, My
(1961) map describing Ancient Antiocity is taken as basis

[8] (Fig. 1).
ANCIENT CITY OF ANTIOCH
A O Komete
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Figure 1. Ancient Antioch water.

City walls in ancient Antioch were made to pas®tigh
different routes in different times. In the modeglirach city
walls constructed by each emperor was modeled atehal
Best efforts were made to adopt the ground to tirface in
defining the routes. A great deal of engravings piatures
were examinedor modeling city walls. (fi¢ 2).

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication Pwvt. Ltd.




International Journal of Management and Humanities(IJJMH)

Fig. 2. An 18thcentury gravure by Louis-Francois
Cassas depicting Ancient Antioch’s city walls andhe
model produced from this gravure equation.

An animation describing the sizes and dimensionthe
city walls was prepared after modeling. A frameetairom
this animation is provided in Fig. 3.

Dog Gate (Porta Ganis) was actually a br-gate
complex. According to what Libanius tolthis gate was
located on the bridge connecting the Island to Molar
Street and this road was going on until Tetrapy8jr

Fig. 3. Wireframe Animation Indicating Dimensions d
City Walls

Excavation reports about the first period in 1
maintained by archeology team of Princeton Univgl
mention this gate. In the excavations made ondlaad, the
head of bridge -gate complex was dug out from the
excavations. It is referred as Dog®@amr Bab e-Kelb or Bab
el-Jenéneh in the records. The island disappearedta
alluvial filling brought by Orontes (Asi) River ithe 19th
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century and thus bridggate lost its functionality. [1(
According to the report issued, the gate was fotpieces in
this period and brought to famous barrackiwfihim Pashe

According to data obtained, this g-bridge complex was
tried to be modeled. Such information obtaineddatid the
place of the structure gut gave no information abihe
visual natue of the gate. For this reason, other Roman ¢
located in close areas in the same period (P«-Antioch,
Ephesus and Palmyra) were evaluated and gate sampie
examined. Models made in relation to this gatepaoeided
in Fig. 4.

Figure 4. Dog Cate Model

According to Downey’(1961)s map, famous cherul
door was located in a close place to outer walLofumnar
Street. It was in the same direction with Daphn&eGacatec
on the outer (theodosian) wall. The city walls res
enlarging due to ragiincreased population and distribut
of settlement places. Until the construction of brag Gate
Cherubim Gate, which was older and more interiad beer
used as the main gate on the south v

Downey wrote a comprehensive article about Chert
Gae in Quarterly. Cherubim Gate and the traffictod gate
were published by L. Duliere in newspaper calledscérift
Religions und Geistesgeschichte. Both the auttomis two
historical resources as basis. One of these reseisdviala:
(and the simar version using the same resource with
resource is chonicon paschale); the other was by
writer of Saint Symeon Stylites. The first diaryntained
hagiographic version sights and the efforts of heosaint tc
get through Cherubim Gate wt narrating the historical
background of the gate.

The gate is located in an area close to the pldmsganthe
Jewish people live and is said to have been erdmteltus
upon the invasion of Cherubim due to its name fribw®
Temple in Brail. It consistef two ange-like figures located
on a duct with tablets brought from the mountainera
Moses is protected. Exodus book 25:18 ** 20 nasrdleir
creation as the following “"And you shall make talerubim
of gold; of hammered work you shall make thel the two
ends of the mercy seat. Make one cherub at oneagwicthe
other cherub at the other end; you shall make hieeubim a:
the two ends of it of one piece with the mercy Se@hen,
cherubim stretch out their wings high, covering thercy
seat vith their wings, and they shall face one anothédre
faces of the cherubim shall be toward the mercy §&gure
4.61). Original arc is lost and no new arc is carged for
3rd Herodrad Temple. Some researchers have triecbtde
connection betweemeése figures and the l-winged figures

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication Pwvt. Ltd.




Computer-aided Animation of Antioch’s Ancient City Walls and the Sights about the Process of Urbanizatic

used in designing Assyrian palace, Nineveh andr qilages
As it is known, the Jewish war was ended in AD pBruthe
arrival of winter in Israel; the public is distritas, the city i
plundered and 3rd temple iructed by Herod is destructe
Roman conquerors grasped the booty. Menorak
Shewbread tables (both of them were made of golded
temple’s trumpets were among these goods. It igéuan
the form of relief on Titus ark in Roman foru

While madeling Cheribum Gate, this gate is considere
have big scale like other main entrance gatesetity anc
designed in a way to satisfy the human traffichaf perioc

(fig. 5).

i

Figure 5. Cheribum Gate Mode

Beroea Gate and The Spring of Olympiase different
names. Known also as Halep (Aleppo) Gate, thisaena
was located on the east part of the city. The fabfrom the
springs and Daphe via the arcs were located irintegior
walls of the gate. Traveler Martinus Lycklama menéd this
gake and springs in his notes in 1866 and envisag#u ami
engraving [11].

The height of the people in the engraving is takebasit
for dimensioning the gate and its surrounding. Aditw to
this, the gate had width of 8 meters and heigtt&mMmeter:
approximately. Scaling animation and frame gap-his gate
are provided in Fig. 6.
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Fig. 6. Beroea Gate’s Engraving and Model Animatio

V. CONCLUSION AND DISCUSSION

No matter which way it is approached, of the maagas
it was given, Antioch certainly deved ‘the Great'. During
the Roman period, it was one of the largest citiéshe
Empire, surpassing many others in size, we
magnificence and history. As the capital of Romanss it
was not only an administrative center, but alseestias the
springboard for Rome’s wars with the Parthian eastnBe&
while stillimmense, it seems likely that the diself was les:
populous than sometimes held by ancient and mag¢hors
alike.

The study is important in terms of animating lost
destroyed cies, buildings and their surroundings. Open a
such as roads, pavements, agoras and avenues oyl
walls are modeled in the study. Thus, urban opeasaof the
ancient period can be perceived on t-dimensional and
depth basis and make it coniemt for the experts to produ
sights and information. In addition, it is a newdst in terms
of following the historical development of ancieities. The
study is important in terms of covering differemientific
branches such as archeology, lanping planning, city
planning and computaided animation. This is a uniq
work especially in terms of making use of differententific
methods and integrating software used in diffefiefds suct
as remote sensing, solid modeling and anima

The study is of a base for similar kinds of stuc
particularly about the subject matter. The areaiwithe city
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walls surrounding the city can be calculated nuoadi
thanks to computer as a result of modeling the dfiticity.
(380 and 490 hectares) Tdu researches about t
archeological city information system such as papaoih
projection, density estimation or status for useada foi
Ancient city can be carried out.

Images obtained as a result of the study can lbfas¢he
purposes of making researches. These images wi
important data source for providing th-dimensional
information about the setting in archeological egsbes ani
excavations works and makentributions to determine tt
direction of excavations. Models obtained fromweek are
important in terms of providing new data particlydor the
excavations in process and excavation team stillrad
Antakya.

Another aspect of the study is to re use of it for
educational purposes. It can be assessed as aaedou
undergraduate and paogtaduate students studying
scientific branches such as history, art historyd
archeology.
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