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Abstract: In this paper we will present how we employed the latest information technology to produce a powerful documentation
and management tool for the Egyptian archaeological sites that are spread all over the country. We will show how we divided the
information of the archaeological sites into three levels and how we implemented each of these levels, and how we used the GIS
technology to add another dimension of information which is the geographical location. Also we will introduce how we used the
multimedia technology in conjunction with the GIS system to document the monument details. This paper will also discuss the
different types of information that are gathered and stored in our system, the user information of the system and the system
outputs. The different software packages we used in the implementation are also discussed.

Introduction

Egypt, the birthplace of civilization, is pouring out a tremendous
wealth of cultural artifacts, which are of world importance. It is
estimated that one third of monuments and sites representing
the world cultural heritage is found in Egypt. For mankind
Egyptian civilization contributed in a very important manner to
the making of our history and beliefs. To the Egyptians it
represents a national pride and roots, it also represents a great
source of revenue to the country and generates employment to
alarge part of the Egyptian working population. From a scientific
prospective it is a source of continuous international interest.
However the management and preservation of this heritage has
become a serious matter. Paramount are archaeological sites
considering their large number and wide distribution around
the country. The wide acceleration of urbanization around the
archaeological sites as well as environmental issues add an-
other dimension to the problem. In addition to the above
problems, there is currently no unified accurate documentation
system for these sites.

Due to all these factors there is a demand to register this wealth
and ensure its documentation, protection and preservation for
future generations. This is best achieved by the creation of a
geographical archaeological information system as an essential
part of the cultural heritage resource management, and hence
the birth of this project the archaeological map of Egypt.

The project is a joint effort between the National Center for
Documentation of Cultural and Natural Heritage (CULTNAT),
and the Supreme Council of Antiquities (SCA). The purpose of
this project is to document all the archaeological sites of Egypt
and their distribution all over the country, in addition to the
documentation of all the monuments within each of these
archaeological sites. The project also aims to gather all the world
wide scattered information that is related to each Egyptian

archaeological site and make it all accessible through a single
easytouse information system, using the most up to date
technology.

The Concept

The system is based on providing information at three levels:
the national level, the site level and the monument level. Each
of these levels is implemented using various technologies. The
first level is basically implemented using Geographic Informa-
tion System (GIS) technology in addition to some multimedia
components. The second level is implemented using only GIS,
while the third level is implemented using multimedia and virtual
reality technologies.

The First Level: The National Level

The main aim of the national level is to build an inventory as
well as to document and visualize the geographical distribution
of the Egyptian archaeological sites. This visualization gives
another dimension of information that can not be obtained from
a regular information system. At this level of information, a
digitized map of the entire country is displayed. Using the GIS
and a vector map, the user is able to arbitrarily zoom into or out
of any selected region on the map. He can also perform some
geographical measurements like measuring the distance between
two land marks on the map. Each archaeological site, which is
the main entity at this level, is marked by a single point on the
map. In addition to searching for sites from the map, the user
may decide to search for sites by their names (could be Egyptian,
or Greek, or Coptic name), by period, by type. by govemorate,
by archaeological region, or acombination of some of the above
criteria. The system is bilingual. The user at any time can switch
the interface and the data language from English to Arabic and
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vice versa. Fig. 1 shows the main screen of the system. Once a
site is selected, it is marked on the map and the user can browse
through different types of data that relate to that site (see fig.
2).

These data are as follows:

G Basic site information
Recent photos of the site
Old photos of the site
Mission reports about that site
Bibliography of the site
Objects in the Egyptian Museum
Objects in other museums
Boundary map of the site
Site details

The site’s basic information includes the following attributes:

Site names:

This includes four fields indicating current name, ancient
Egyptian name, Coptic name, and Greek name of the site. The
current name is the only mandatory field in this group.

Site dominant dating:

This determines the main historical period to which the site
belongs. This is a muitivalue field as the site may have monu-
ments that belong to different time periods. Each value in the
site dating contains three attributes which are the pharaonic
period, the dynasty and the king’s name. Each dating value can
contain either the three attributes or the period and dynasty
attributes or just the period. For example a site can have some
monuments that belong to King Ramesses I1 in the 19" Dynasty
in the new kingdom, at the same time it can have some other
monuments that date back to the old kingdom whereby the
dynasty and the king are unknown.

Other periods:

In many cases the majority of the monuments at a site date back
to a certain date, and a few are dated to other time periods,
these non dominant periods are mentioned in this field. This
field is also a multivalue field. In this case only the period is
mentioned without dynasty or king.

Site type:

This determines the type of monuments at the site. This is also
amultivalue data as the site can contain many different types of
monuments. For example a site can have pyramids in addition
to tombs and temples. The site type data is divided to two
categories. Amain category and sub-category. The main category
has only four values which are Necropolises, Settlement, Place
of Worship, and Others. Each of this categories has many values
in the sub category. A site type can be determined either by a
main category value or by main category and sub category value
depending on the amount of information available.

Description:

This is a memo field that contains a brief description of the site.
This field also contains any other information about the site
that is not mentioned in any of the above fields.

PMand LA:

These two fields stand for:

B. Porter and R. L. B. Moss, assisted by E. W. Bumney, now
edited by J. Malek, Topographical Bibliography of Ancient
Egyptian Hieroglyphic Texts, Statues, Reliefs and Paintings.
Vol I-VIIT; Oxford, reprinted 1994 -1999

Lexikon der Agyptologie, edt. W. Helck, W. Westendorf; Vol.
I-VII, Wiesbaden 1972-1992

Which are the most famous Egyptology encyclopedias. These
two fields contain the reference of the site in the two above
mentioned encyclopedias.

If the user chooses to view recent photos of the site, a set of
uptodate photos of the sites are displayed.

In the old photos option a set of site photos from the beginning
of the 20" century is displayed. This feature together with the
recent photos feature gives a good idea about how that site
changed during the fast century.

The system has a link to the missions database which is currently
under development by the “College de France”. Using this fea-
ture enables the user to read all the excavation mission reports
on work at this site.

The system is also linked to the database of the Egyptian Mu-
seum in Cairo, that enables the user to browse through the col-
lection of artifacts that are currently in the Egyptian museum
and was originally found at that site. Fig. 4 shows how the
objects information is displayed.

The user can also browse through other collections of artifacts
that were found at the site and are currently displayed in other
museums outside Egypt. This data base will be supplied by the
CHAPILLION project that has been developed by Prof. Vander
Plas in University of Utrecht - Holland.

Another GIS project is currently under development in the
Supreme Council of Antiquities with the help of the Finnish
Government which focuses on the documentation of the
boundaries of each archaeological site, and how it intersects
with the surrounding urban areas, agricultural areas and so on.
A direct link between our project and the boundary map project
will be established at a later stage to enable the user to see the
details of the site boundary and intervening parameters.

Finally, if the currently selected site contains more than one
monument, the “Site Details” option will be enabled to give the
user the facility to move to the second level (the site level) of
data to see the details of the monuments within the site. This
will be covered in the next section.

The Search methods

The user can search for any site(s) using two different methods.
Either to search by site data for sites satisfying certain criteria
or to select site(s) directly from the map.
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The data search:

As shown in figure 1, the user has the following search options
to choose from:

Search by name

Search by period

Search by type

Combined search

Search by governorate

Search by site name:

Once the user selects this search option he will then have the
choice either to search by the site’s current name, ancient
Egyptian name, Coptic name, or Greek name. Selecting any of
these options will display the corresponding list of sites names
(current, ancient Egyptian, Coptic, or Greek) (see fig. 5). Once
the user selects any name the corresponding site will be
selected and highlighted on the map.

Search by Period:

Through this search option the user can perform three types of
search. Search for sites with a specified dominant period, search
for sites with a specified dynasty or search for sites with a
specified non dominant period. When the user selects the first
search option he will be asked to select a pharaonic time period
from a list of all periods (see fig. 6). Once he selects a period, a
list of all dynasties within the selected period is displayed. If
the user clicks the “Search™ button at this point the system will
return all the sites having the selected period as a dominant
period. To search for sites within a certain dynasty, he will have
to select a dynasty from the list and then click the “Search™
button. And finally, to search for sites with certain non domi-
nant periods, the user will have to click the “Other Periods”
button to redisplay a list of all periods to select from and then
click the “Search” button.

Search by site type:

As mentioned before, the remains type data is divided into two
levels: the main type and the secondary type. Using this search
option the user will be able to search for sites that have a
specified main type or specified secondary type. Clicking the
“search by type” button will open a screen with a list of the
main types (see fig 7). When the user selects a value from this
list another list with all the secondary type values related to his
selection will appear. To search sites with their main type just
click the “search” with no secondary type selected. To search
by secondary type the user will select a value from the secondary
type list then click the “search” button.

Combined search:

The combined search option enables the user to perform more
advanced search than those mentioned above. Using this search
he will be able to form his own query combining the period and
the main type fields. When the user clicks the “Combined
Search” button a screen containing a query builder will appear
from which he will build his query in the following way (Fig 8).
First, the user will select one of the two fields “period” or “type™
by clicking the corresponding button. Clicking any of the buttons
will type the selected fieldname in the query box, and display a
list of all possible values of the selected field. The user then
should select the value he wants to search for from the list.
Once a value is selected, an equal sign followed by the selected

value will be typed in the query box to show the user what his
query looks like. To add another condition, he has to determine
first how the new condition relates to the first one. That is to be
done by either clicking the “*AND” button to select an AND
relation or the “OR” button to select an OR relation. Selecting
the relation button will also type “and™ or “or” in the query box.
After selecting the relation he will form the new condition in the
same way he did the first one. In the same way the user can add
as many conditions as he needs to build advanced queries. For
example, after performing the above steps, the query box may
contain a string like “([Period} = ‘Old Kingdom’) And ([Type]=
“‘Necropolis’). To prevent any confusions in sequence while
using the query builder we designed it to disable any group of
buttons when they should not be used.

Search by governorate:

The use of this search option enables the user to search for all
sites that are located in a certain governorate. Clicking the
“Search by governorate” button will display a list of all the
Egyptian governorates. To search for a certain goverorate,
the user should select one from the list and then click the
“search” button.

Search from the map:

The second search method is to search from map. Using this
search method the user is able to visually select a site or a
group of sites directly from the map. Clicking the “Search from
map” button will open a screen with an empty list and the user
will be able to either click any site on the map or draw a rectangle
around a group of sites to select them. Once the user selects any
sites a list of all the selected site names will be displayed in the
empty list, and again the user will have the ability to make further
refinement to his search by selecting only the sites of his inte-
rest from that list to display their information. This method is
very useful if one is looking for a site and he knows its location
but he can not remember exactly the site name. All he has to do
is to select all the sites in this area and then look in their names
to remember the name of the site he is looking for.

The search results:

The search results for all the previously mentioned search
options are displayed in the same way. When the system displays
a search result, it hides all the sites on the map except those that
satisfy the search criteria and they will be displayed in a diffe-
rent color. At the same time, a list of all these site names is
displayed for the user to select any of them to display its infor-
mation. Once any site is selected it will be marked on the map to
show its location. Visualizing the geographical information,
especially in the search results, has a great value for research-
ers as it can open new fields for research. Studying the different
geographical spectrums generated by different queries may
result in new discoveries in Egyptian history. Fig 9 shows how
the system displays a search result.

The Second Level: The Site Level

Many of the Egyptian archaeological sites, such as Luxor temple,
contain only one monument. But at the same time there are
some sites that contain thousands of monuments like the Giza
Plateau or the Sagqara area. The main aim of the site level is to
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document the information on the monuments at such sites. And
again one of the most important items of information is the
location of each monument within the site. At this level a satellite
image of the site is displayed, with each monument marked by a
polygon. At this level the main entity is a single monument. For
example, the Giza Plateau is represented with a single point at
the first level although it contains more than 8000 monuments
including the pyramids and the sphinx. When the Giza Plateau
is selected, the user can click on the “Site Details” button to
move to its second level of information.

Similar to level 1, the user may select a certain monument
directly from the image or search for monuments in the site by
their owner name, by dynasty, by monument type, or a
combination of search criteria.

Once a monument has been selected, its location will be
highlighted on the map and its basic information will be dis-
played. The monument’s basic information contains the
following attributes:

Owner name:
This field contains the name of the monument’s owner if it is
known.

The monument dating:

This indicates the period of time in which this monument was
built. The structure of this attribute is similar to the dominant
dating of the site at the first level, which means it also contains
information about the Historic Period, Pharaonic Dynasty, and
the King’s name in whose reign the monument was built.

Structure:
This attribute contains information about the structure of the
monument itself, for example stone built, rock cut, etc.

Type:
This indicates the type of the monument, for example Pyramid,
Tomb, Mastaba, etc.

Bibliography:
This states all the references that have published any informa-
tion about the monument.

PM and LA:
Exactly the same as at first level.

Description:
Contains a brief description of the monument.

In addition to basic information on the monument the user has
the option to see more detailed information about the monu-
ment by clicking the “Monument Details™ link. This will lead
him to the third level of data that will be described in the next
section.

The Third Level: The Monument Level

The main aim of the monument level is to document every fine
detail of the monument, including its geometry, structure, the

pharaonic scenes on the walls and even the translation of each
hieroglyphic text that is written on these scenes. The best re-
presentation for this kind of documentation is to create a virtual
tour inside the monument. This gives the user a complete fee-
ling of what the monument really looks like, the architecture of
the monument, and how the scenes are distributed on its walls,
etc. Using 3D modeling and multimedia technologies, a 3D model
of the monument is built and easytouse navigation tools are
added to it. Moreover an exact documentation of the monu-
ment walls is implemented by employing a photogrametry sys-
tem to produce high quality to scale photos of the monument
walls.

Once the user clicks the “Monument Details” button he will be
transferred to the virtual tour screen of the currently selected
monument as in (Fig 12). The screen contains a 3D model of
the monument in which the user will be able to freely walk
through the monument using the arrow keys. Beside the 3D
model, a plan view of the monument appears with an arrow
illustrating the position and the orientation of the user at any
time. In addition, the user can change his walking speed using
the speed control or enlarge the 3D view to fill the screen for a
better view.

At any time during the tour the user can click on any of the
monument walls to zoom into the scenes engraved onit, A line
drawing of the scene with multiple zoom levels will be dis-
played. By rolling the mouse pointer over any piece of
hieroglyphic text, its English translation will be displayed. The
facility of a magnifier to magnify the wall scenes is also provided.

(Fig. 13)

The system’s additional outputs

The system also delivers additional outputs such as printed
geographical atlases of the archaeological sites of Egypt.
Atlases are produced for each governorate. Each atlas includes
aset of maps of the archeological sites grouped either by admi-
nistrative areas, their management department or their legal sta-
tus. Another output that we plan to work on is a set of multi-
media CD ROMs containing virtual visits to subsets of the
monuments of the system.

Current status and future plan

The project started at the beginning of year 2000, during which
period we have completed the first level of data and we are now
in the data revision phase. At the second level we have started
with the Giza Plateau which contains more than 8000 monu-
ments. We have already finished around 60% of the work at the
site. As for the third level, which is the most timeandeffort
consuminglevel, we have completed six of the Giza mastabas to
date.

We are planning to complete the second level for all Egypt.
within a time frame of five years. The third level is a very long
task indeed. It develops at the rate of two virtual tours per
month. We also plan to produce the first CD ROM including a
set of the Giza Plateau mastabas by the year 2002.
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Implementation Highlights

As we mentioned before the project is implemented using dif-
ferent technologies which are:

1) GIS

2) Data Base

3) Multimedia
4) 3D Modeling

We used Arc View V3.2 for building the GIS part of the sys-
tem. Arc View was chosen because it is a very commonly used
software hence the availability of developers and good technical
support. The programming language of Arc View, which is called
Avenue, gave us the ability to customize the user interface of
the system to produce an easytouse interface for non geographic
experts. Finally, Arc View has the ability to connect to any type
of databases through Open Data Base Connection.

The database used is Microsoft Access. In addition to its wide
popularity, Microsoft Access is a very portable and compact
data base. A single file can hold all of our tables, pre-built queries,
reports and also all the data entry interfaces. This file can easily
be transferred from one computer to another with all of the
needed data. This feature helps a lot in maintaining the data
integrity especially in our case as the updating process of the
data is a never-ending process. In addition to all of the above,
Microsoft Access is very suitable for smaller databases which
is the case in our database.

In multimedia authoring, we used Macromedia Director
Shockwave Studio V8.5. During the last few years Director had
proved to be one of the best multimedia authoring tools available
in the market. By using Director, the developer can easily
integrate all types of media files in one executable file with a
very high synchronization precision. In addition to the powerful
programming language the Director provides, it also gives the
multimedia developer a very powerful set of commands to
completely control all types of media files. Moreover the latest
version of Director V8.5 has come up with a new amazing fea-
ture which is the 3D support. This feature enables the developer
to seamlessly integrate a 3D world inside Director. Director
8.5 provides the developer with a large set of commands to
control each element in a 3D environment at run time also
receiving messages and events from any object in the 3D.

Another advantage is that the Director project can be compiled
to a single readytorun executable file without any need to setup
or register any extra files to the system. This feature made the
process of calling this file from within Arc View very simple.

In the 3D modeling we used 3D Studio Max 4 for many reasons.
The first is that 3D studio is one of the oldest and most famous
3D packages available. The second is the ease of its use
compared to other 3D software. In addition the availability of
modelers and animators experienced in it. Moreover 3DS Max is
the best for structural non organic modeling. And finally the
compatibility of 3DS Max with the new version of Macromedia

Director as we can easily import any Max scene in the director
project.
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