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Forum Romanum: A 3D Model For Self-Service 
Educational Purposes

Introduction

Being able to use virtual reality to make a virtual visit 
of an archaeological site – be it a reconstruction of an 
ancient monument or whole town – is something we 
consider commonplace nowadays because of a misuse 
of terminology. The fact is that most of the virtual or 
interactive visits we read about on the net, for example, 
do not use virtual reality at all. At the University of Caen 
we have been using true virtual reality since 2006 to invite 
the public into a digitally reconstructed 4th century Rome. 
The Forum Romanum is an experiment in opening up the 
experience to free autonomous visiting. The context and 
objectives of this experiment as well as its constraints will 
be the subject of the following article. 

1. The experiment and its context

The Forum Romanum application is taken from the global 
restitution of Ancient Rome carried out by the ‘Plan de 
Rome’ group in the ‘Literature, Imagination and Society 

Research Centre’ at the University of Caen (ERLIS, 
N°4254) with the technical back-up of the Interdisciplinary 
Centre for Virtual Reality or ‘Centre Interdisciplinaire de 
Réalité Virtuelle de l’Université de Caen’ (CIREVE). To 
our knowledge, the virtual interactive model and the way 
it has been and will be used which is the fruit of this work 
within the ERLIS centre is unique (Fleury and Madeleine,  
2008). It has made possible visits of the quasi-entirety of 4th 
century Rome AD for up to 200 people at a time. It offers 
a truly virtual interactive visit through the streets of the 
city guided by one of our researchers in a monoscopic or 
stereoscopic mode according to the numbers of visitors and 
allowing exploration of the facades and interiors of Rome. 

The expressions ‘virtual visit’ or ‘interactive visit’ and 
even ‘virtual interactive visit’ are used in many contexts 
these days but rarely correspond to the full meaning of the 
concept of ‘virtual reality’. The concept was formalized 
in the early 1990’s but was little known; it is in fact the 
interaction with an artificial digitally created world which 
can be the reproduction of a real world, one which has 

Abstract
The CIREVE (Centre Interdisciplinaire de Réalité Virtuelle) of the University of Caen, Basse-Normandie France has developed 
an experimental self-service model for educational purposes. It is an interactive 3D model of the forum romanum built from the 
reconstruction of the entire city of ancient Rome and intended for museums, schools, and universities with educational documentation 
about each building.
This paper will explain
1. The context of the experiment: the reconstruction of the entire city of Rome as it was in the 4th century A.D for scientific and 
educational purposes. The interactive model is the work of a research team following scientific methods. Behind the virtual model, there 
is permanent access to a database with ancient texts, didactic videos, 2D pictures and a bibliography. The software used is 3DSMax 
for modelling and CryEngine for the interactivity.
2. The aim of the experiment: to provide educational actors with an interactive tool to discover different aspects of classical Antiquity. 
The interactive model must be used in self-service, i.e. without a scientific mediator. Although a scientific mediator can be essential for 
knowledge transmission, this interactive model can work alone transmitting knowledge through interactive play.
3. Constraints of an interactive model in self-service: an interactive model, at the service of the public at large, is different from an 
interactive model used by a researcher for scientific purposes or a model used by a scientific mediator.  Firstly, it must be fitted with 
easily accessible documentation (which replaces dialogue with the scientific mediator). In the experimental model of the CIREVE, there 
are two types of documentation: automatic documentation which appears when the user is approaching a building and documentation 
‘on request’ (similar to that in a guidebook). Secondly, it must be conceived so that the user cannot get lost in the streets, in public 
buildings, in dwellings. Virtual gates must be placed in the virtual model like barriers in a real site. In 3DStudio, these are ‘collisions’. 
The software must be legally protected to avoid manipulation and alteration in line with intellectual property rights.
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disappeared or even an imaginary one. It implies two other 
concepts: ‘immersion’ which means passing ‘through 
the looking-glass’ and entering the image and also 
‘interaction’ which means interacting in real time with the 
image to manipulate and transform it. Most applications 
available today on line and which carry the names ‘virtual 
visit’ or ‘interactive visit’ are in fact simply multimedia 
applications that provide interaction with pre-calculated 
animations. There is no real-time interaction with the 
digital model itself. 

Contrary to popular belief, virtual reality has hardly 
penetrated the world of archaeology and we see little 
evidence of its use in research centres. The modelling 
of archaeological objects is common in archiving and 
the presentation of case studies but real-time interaction 
with these objects is seldom found, as indeed is public 
access to that interaction. Yet virtual reality is a technique 
of representation that can be termed ‘ecological’ to use 
the vocabulary of neuropsychology, that is, that it offers 
conditions of experimentation close to real life situations 
(Klinger, 2006). It goes beyond simple virtual restitution 
which is already accepted in terms of its representational 
potential: ability to multiply viewpoints infinitely by 
moving the 3D camera as well as multiplying hypotheses 
thanks to the dematerialisation of the medium, and making 
updates easier. Virtual reality offers, on top of all this, the 
pertinence of positioning both in time and space.

The virtual model of Ancient Rome created in Caen is 
therefore one that can be visited as part of an immersive 
experience in which the conditions of physical viewing 
and movement through space can be reproduced. Shortcuts 
allow time saving and enable passage from one building 
to another or between sections of large public buildings. 
Without these shortcuts, visiting the virtual city takes the 
same time as it would in real life. The presence of a human-
sized avatar allows the visitor to get an immediate sense 
of the scale of the environment. The mediating academic 
guide can conduct the visit through the eyes of the avatar 
(in his or her position so from a subjective view-point) or 
follow the avatar a few metres behind and thus have a third 
person view point. The academic guide can also show the 
sources that allowed the restitution of virtual Rome by 
using links to multimedia databases.

Today, the virtual model can be used on two levels. The 
first is for academic research purposes in that 

the virtual model can be used to visualise the city and 
test theories – two essential aspects of research. The 
permanent link to the corpus of textual, archaeological and 
iconographic sources allows users to measure the accuracy 
of every element of the cityscape. Situational elements 
as well as the real-life scale helps to test the validity of 
hypotheses concerning topographical and architectural 
restitution. It can also be used to test the efficiency of 
mechanical systems such as the sprinkling of perfumed 
water in entertainment buildings or the functioning of 
the curtain in theatres. The second level is a pedagogical 
one: guided visits of virtual Rome have the same teaching 

value in terms of the transmission of knowledge as do real 
visits of the modern city and both forms complement each 
other. The real visit, when it is possible, gives an idea of 
the present conservation of the city and enables the visitor 
to absorb its atmosphere and try to imagine its past. The 
virtual visit often makes the reading of the lost city easier: 
the ruins are no longer encrypted by the passing of nearly 
two thousand years but immediately visible to the eye as 
they once were. 

The Forum Romanum project is an open visit that adapts 
itself perfectly to these two uses. It is designed for both 
researchers working in their offices or in libraries on 
particular areas of the city and for a broad general public 
as well as schools and universities (sources: Carettoni, 
1960; Coarelli, 1994; Guidobaldi, 1998). There are two 
main advantages of being able to isolate and extract a 
particular sector of the model of Ancient Rome: the extract 
has all the benefits of the academic contextualisation of 
the global model and the reduced space allows information 
to be concentrated on a particular subject and material 
constraints are thus limited. 

2. Objectives of the experiment

In all archaeological sites and museums there are generally 
two visit options:  a guided visit and a free visit.  Each has 
its advantages and disadvantages. The team Plan de Rome 
has been practising guided visits in virtual reality for over 
eight years now in two places: we have rooms equipped 
for thirty visitors next to a large 70 m2 plaster model 
of Rome of the same time period as that of the virtual 
model, and secondly a lecture hall for 200 people. In both 
locations visitors are given 3D glasses and the academic 
guide moves through the virtual model in real time thanks 
to a video-game controller. Attendance figures have been 
high in both cases and the places are booked months in 
advance for school parties; we average 1500 entries a year 
and these could be higher if we had more academic guides. 
Visits for the general public are available once a month 
and these average 160 visitors per month. The virtual 
visit is an enormous advantage in terms of pupils gaining 
knowledge of Roman civilisation: teachers who come with 
their classes report greater interest and better knowledge 
acquisition among pupils.  

Our present aim in Forum Romanum is to see if the 
concept might work as an open access visit without an 
academic guide. We would target a broader public than the 
one currently coming to the guided visits which currently 
necessitate the use of a large screen in a fixed location. We 
hope to extend our field to include ever larger publics from 
very different walks of life. We have noticed an upsurge in 
interest in classical antiquity in the past few years in France 
and Europe but also as part of a global renewal of interest 
in the period and its ancient writings (the growth and nature 
of digital libraries bear witness to this). Paradoxically, 
this is happening at the very moment when knowledge of 
the humanities and the mastering of Latin and Greek in 
schools and universities are on the wane. But if Classics 
as a subject is less visible in the academic landscape, it 
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is increasingly available today via alternative learning 
platforms (interactive museums, libraries and websites and 
smartphone applications to name but a few) which are the 
new spaces of engagement with the humanities.  

Our objective is therefore to develop within an 
academic framework tools for interactive discovery and 
interpretation of ancient sources for use by a broad and 
heterogeneous public. We are studying the conditions 
and form in which these new spaces of urban experience 
and reading of ancient texts can usefully take their place 
alongside the academic tradition and co-exist without 
replacing or eclipsing it. 

The Forum Romanum application offers the possibility of 
visiting 4th century Rome alone without an academic guide. 
It is a high level academic historic restitution of Rome led 
by an established University research group with a board 
of advisors and readers (Madeleine and Fleury, 2011). The 
mode of navigation is the same as that used in the global 
model with a video game controller or a keyboard with 
movement in real time. The user can run but can’t fly or go 
through walls (a limitation which is also found in the more 
sophisticated video games which take place in historic cities 
like Venice, London or Paris). What is new in comparison 
with the guided visit is that the internaut will receive the 
information normally given by the guide by means of 
textual pop-ups. So on approaching a building, its name, 
its date of construction will be visible at the bottom of the 
screen as part of a trigger mechanism. Information panels 
or notice boards can be triggered by button A of the video 
game controller and the letter I key on touch screens and 
smartphones. They are the equivalent of labels or captions 
on objects on archaeological sites or in a museum but made 
available to the internaut in this case at the touch of a button 
or screen. If he or she wishes to go further he can touch on 
a table of contents and gain access to all the textual, visual 
and video documentation needed on a particular monument 
including history, functioning of the building and its civic 
role, academic sources and the bibliography used. The 
images are maps, plans, photographs of the monument in 
its present state today and other source material in visual 
form from museums, librairies. The vignettes appearing at 
the bottom of the screen can be made larger by the touch 
of a finger or movement of a mouse so that they can be 
worked with more easily. The videos treat the functioning of 
the more complex mechanical systems such as pistons and 
the stretching of velum. 

A virtual visit must be adapted to the device available to 
the user. The personal computer is the easiest to configure 
at the moment and the one we are presently working with. 
We have tested it at the Vieux-la-Romaine Museum near 
Caen and on the stands of events like the Science Festival 
(Fête de la Science) with specially configured computers 
with controllers and mouse provided. We are also currently 
testing an application called ‘Pantheon’ which works on 
Android smartphones and pads. The model of Pantheon 
was realized in collaboration with the team of Bernard 
Frischer Rome Reborn. The application can be downloaded 
free on the ‘Plan de Rome’ site and a printable plan of the 

Pantheon is available. Two different technologies are used 
by the application: augmented reality allows vision of the 
outside of the building by moving the plan or just turning 
the device around physically like a camera-eye moving 
over the surface of the building. Virtual reality is also used 
to move through the interiors of buildings with the aide of 
the gyroscope on the device and using a virtual joystick. 
The target plan is not used in this case. Documents can be 
read (the font size is adjustable) or listened to. All images 
can be viewed in full screen. 

The next step for us will be to finish the modelling of the 
forum not yet complete along with the progressive spatial 
extension of the application. On PCs it is possible to extend 
the visit to the whole city just as in the guided visit in Caen. 
For handheld device the application will progress sector 
by sector. The final stage of this ‘self-service’ visit will 
be the uploading of these applications onto the internet. 
But it is at this point that the technical constraints are the 
strongest as we will now see.

3. Constraints

The first constraints are methodological. Certain are 
inherent to any free visit, be it physical or virtual while 
others are particular to virtual visits. Just like the visit of 
a real site one has to determine what can be visited and 
what can’t. In Forum Romanum and in the application 
with the academic guide it is possible to visit the whole 
area of Rome. When the ‘self-service’ application will 
be extended to the whole city such freedom will lose its 
pertinence since certain sectors still remain ‘hypothetical’.  
This absolute freedom to wander anywhere would 
encumber the system and confuse and disorientate users 
unfamiliar with the topography of Rome. 

Certain streets will thus be closed off virtually as well 
as on a physical site where certain streets are closed to 
the public. For the same reason not all buildings will be 
open to visit: only the most important monuments will 
open their doors as well as a few characteristic private 
buildings such as collective dwellings, private houses and 
shops. Just as with a real site or museum the position and 
nature of information must be determined and it is here 
that we see that the virtual visit makes things a lot easier 
since particular types of public can be targeted with special 
information. From the most specialised bibliographies 
destined for researchers to explanations of the simplest 
vocabulary for school children the project provides an 
impressive versatility. The level of the information they 
receive can be chosen by users at the moment they open 
the application. 

Then come the constraints in terms of software. Screenplay 
in not developed in the global restitution of Ancient Rome 
because of our keenness to maintain reality. But for a 
free visit this will have to be upgraded since a minimal 
navigation interface must be used, different from that used 
by an academic guide. This will impact on the quality of 
access to documentation and its ergonomic and aesthetic 
dimensions must be defined. Such interfaces are more 



572 CAA 2014 Paris3D and Virtual Archaeology

P. Fleury,  S. Madeleine,  N. Lefèvre / Forum romanum: a 3D model for self-service educational purposes

complicated to set up on portable devices such as handheld 
device without controller or mouse. For the navigation, 
particular attention must be paid to ‘physicalization’ for 
collision detection. A digital object is naturally penetrable 
and if we want a virtual visitor to walk on a floor, negotiate 
a staircase or avoid a statue or if we want an object to 
direct him or her to documentation then we need to make 
all these objects ‘physical’. To do that, we need to create a 
physics proxy (in the technical vocabulary of CryEngine, 
the physics proxy is the geometry that is used for collision 
detection) around each object which users can reach. 
Quickest setup is to declare a virtual object as a physics 
proxy but checking for intersections on complex geometry 
is very expensive. Then we use as much as possible 
primitive geometry around an object, converting a complex 
visual geometry to a six faces collider for example.

This question is part of the world of video games from 
the ‘serious game’ to the ‘edugame’ which is closest 
to our concerns. The behaviour engine used for Rome 
is also a video game engine – Cryengine developed by 
Crytek. The great difference between a video game and 
an archeological restitution is that in the latter case it is 
absolutely necessary to respect historical truth and no 
shortcuts can be taken to make the production easier. Part 
of the creation of colliders has been automated but arches 
and staircases still pose a problem the intricacies of which 
we cannot explain here. Suffice to say that a great deal of 
manual work is needed. For a virtual visit no errors can 
remain which means hours and hours of testing, whereas 
in the guided visit the academic guide knows how to avoid 
the areas which are not yet solid.

The material constraints linked to the physical capacities 
of the engines must also be taken into account. If today 
video game techniques allow the development of virtual 
visits of huge areas with relatively good and sometimes 
exceptional detail, it is also true that the creation of a 
virtual visit of the entire expanse of Rome including details 
of architecture such as mouldings, ornaments, cornices, 
not to mention decorations such as statuary, paintings and 
mosaics (as well as access to a great number of interiors) 
remains a daunting task. If the extraction of a part of 
the model reduces the weight of the data to be uploaded 
onto the internet for example, the graphic treatment of 
each scene remains the same because software such as 
CryEngine gets rid of anything which is not visible to the 
user during his movement round the city. Since academic 
and pedagogical considerations require constant use of 
detail the processor and the graphics are highly solicited. 
The power of the materials needed for diverse user groups 
is growing all the time, but the fact remains that we have to 
work with the materials we presently have to hand. 

Conclusion

Despite these constraints, our present experiments and 
research have given very positive results. The Forum 
Romanum application now has a new offshoot: an 
application in collaboration with the team of Robert 
Vergnieux in Bordeaux called Circus Maximus already in 

place in the Vieux-la-Romaine Museum and first set up 
for the occasion of the World Equestrian Games which 
will be held this year in Lower Normandy. We are also 
creating another application for our region this year to 
commemorate the 1944 Normandy landings; the ‘Centre 
Interdisciplinaire de Réalité Virtuelle’ at the University of 
Caen will set up an Android application on its site to visit 
the old University of Caen before the bombings (www.
unicaen.fr/cireve). It will be a ‘real’ piece of virtual reality. 
The techniques developed for Ancient Rome have proved 
to be applicable to archaeological sites of all epochs. 
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Figure 1 : The forum romanum.

Figure 2 : A visit with an academic guide.
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Figure 3 : A self service Visit.

Figure 4 : The application ‘Pantheon’.




