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Introduction	
 
The following document will describe the 3-D model of the Terminal 2 of the airport “Nikola 
Tesla” in Belgrade. The descriptions will include the following: 
 

 Technologies and tools used 
 What was modelled: which parts, elements, devices, etc. 
 How the model was made: structure, naming, etc. 
 Screenshots of the developed model 

Technologies	and	Tools	
 
The tool used to make the 3-D model was ArchiCAD. The model was then saved in OBJ format. 
OBJ (or .OBJ) is a geometry definition file format first developed by Wavefront Technologies 
for its Advanced Visualizer animation package. The file format is open and has been adopted by 
other 3D graphics application vendors. For the most part it is a universally accepted format. It 
represents 3D geometry alone — namely, the position of each vertex, the UV position of each 
texture coordinate vertex, normals, and the faces that make each polygon defined as a list of 
vertices, and texture vertices. Named objects, polygon groups and material groups can be defined 
via specified tags. Since this format is open and universally accepted, using it will ensure that we 
can switch to other tools in the future if it turns out to be more appropriate, i.e. there is no lock-
in. 
 
In order to show the model within SOFIA environment and to interact with it, we used 
jMonkeyEngine. It is an open source 3D engine for Java. Among its features is the ability to load 
3-D models in OBJ format. Models can then be manipulated in various ways: objects can be 
hidden, properties of materials can be changed (e.g. color of an object can be changed), objects 
can be enlarged or shrinked, etc. It also enables integration with SWT/JFace library which is 
used for the development of graphical user interface. 

The	model	
 
The model shows entire Terminal 2 of the “Nikola Tesla” airport building. It is primarily 
intended for passengers on international routes and staff working at the airport. It consists of 
three levels: the lowermost, called sub-terrain, the ground floor, and the first floor. Maximum 
number of people in the whole object is 3500. 
 
The lowermost level has an area of 9100 square meters. Located there are: reception hall, lobby 
for the lifting luggage, sorting room, technical rooms, warehouses, clipboard, wardrobes, 
customs block of rooms, offices, stores, archives and toilets. 
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The ground floor (7519 square meters) consists of a lobby for registration of passengers and 
luggage in international traffic, a passenger lobby for international arrival, a sorting room, 
technical facilities, a storage room, police, bank, control rooms, offices, sanitary facilities, and 
toilets. 
 
Located on the first floor (about 12000 square meters) are: the customs and passport control, the 
international lounge, lobby for passengers and accompanying persons on international routes, 
technical rooms, restaurants, offices, storage room, pastry shop, bar, shops, pharmacy, internet 
club, business, club, coffee bar, lounges, warehouses , sanitary facilities, post office, police and 
the bank. 
 

 
Figure 1 Terminal 2 of the Belgrade "Nikola Tesla" Airport 

 
As stated already, the model was stored in OBJ format which enables definition of named 
objects. This is needed so that different elements of the model can be manipulated at runtime 
(e.g. they can be hidden, their color can be changed, etc.). Every important element of the model, 
an element which needs to be manipulated at runtime, is given a name. Therefore, every 
modelled fire detector has, every automatic door, etc. is given a name. This way, for example, 
fire detectors can be painted red in case they detected fire, and green otherwise. 
 
Since it is not always practical to have all parts, specifically all levels, of the model shown, a 
naming convention was used. Every object in the model starts with the name of the level in 
which it resides, e.g. every fire detector, every door, etc. at the ground floor starts with 
“GROUND_FLOOR_”. By doing this, we provided a way to programmatically determine which 
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levels will be shown to the user. The following picture shows an example where every level of 
the airport building is shown. 
 

 
Figure 2 Model where all levels are shown (except the roof) 

 
By hiding the first floor a user can quickly switch to an overview of the ground floor. The 
following picture will show this case. The camera position and viewing angle are the same as in 
the previous picture. 
 
We should also note here that user is free to change the position and direction of the camera any 
way he/she likes. The position of the camera is changed via keys W, S, A, and D, where W and S 
move the camera forwards and backwards, and A and D move it to the left and right, 
respectively. The viewing direction is changed by holding left click on the canvas and moving 
the mouse. 
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Figure 3 Model where the first floor is hidden 

 
As stated before, having fire detectors as named objects in the model enables us to change the 
colour of every detector at runtime, which is demonstrated in the following picture. It also 
enables selections of those detectors, so that the state of the particular detector can be set 
manually by the operator. This is done when a device is suspected to give false readings.  
 
The ability to select named objects in the model means that they (named objects) can be used as 
active elements. They can basically serve as an interface to the device they represent. Just as in 
case of a sensor an operator can set the readings manually, in case of an actuator it would be 
possible to issue a command. 
 
Currently, all fire detectors of the ground floor are modelled. Additional devices can easily be 
added to the model as the need arises. 
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Figure 4 Model in which one fire detector is triggered 

 
The next picture shows a case where an operator received information that the device is not 
working properly and sets the state to OK. 
 

 
Figure 5 Manual setting of sensor readings 

 
Additionally, high resolution renders were made that can be used as advertising material. 
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Figure 6 High-resolution render 

Conclusion	
 
Comprehensive model of the airport “Nikola Tesla” was made. It is in OBJ format which is open 
and supported by virtually every tool, thus reusability is ensured. The format allows specification 
of named objects which makes it possible to programmatically interact with them at runtime, 
enabling selection and changing of the colour (it is also possible to move named objects, 
transform, etc, but those features are not significant in the context of SOFIA project) for the 
purpose of issuing commands and highlighting the sensor readings. Naming conventions allow 
the user to choose the level of detail, i.e. an operator can specify which levels of the airport 
building will be shown. The model can be easily and quickly extended with additional devices, 
which will be done as needed. 



 
 

Review of the technical solution 
DEVELOPMENT OF A 3-D MODEL TO BE 

USED FOR VISUALIZATION AND 
REALISATION OF USER INTERFACE 

 
 
 
The Institute Mihajlo Pupin (Pupin) has developed an extensive 3D model of 
the airport “Nikola Tesla”. The model is in OBJ format which is open and 
widely used. All devices were modelled as named objects, thus making 
possible the implementation of a system which can modify these objects to 
reflect the current situation. Named objects also make it possible to 
implement a system where they are used for interfacing with the devices. 
 
Naming conventions that were used enable the implementation of a user 
interface where one can choose the level of detail, namely which floor of the 
airport building will be shown.  
 
The model was developed successfully and integrated into the SOFIA 
framework to enable sophisticated visualization where a user can choose the 
level of detail, have a good overview of the layout, and use objects in the 3D 
model to control actual (or in case of training, simulated) devices. 
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