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Title of the doctoral program 
Computer and Control Engineering 

Title of the research activity  
Human-centred computer-assisted production and assembly of computer graphics assets 

Short description of the research activity 
 
At its origins, computer graphics was associated with a narrow set of application domains, mainly 
ranging from scientific simulation to industrial drawing, videogames creation and special effects 
production. However, as time passed, its use became commonplace in a wide number of domains.  

Today, it can no doubt be considered as a core enabling technology, supporting the 
implementation of an incredible number of services and applications that are aimed at making user 
access to contents more effective and engaging. For instance, it might serve as a powerful 
representation instrument, e.g., with information visualization. It might enable the creation of non-
existent scenarios, e.g., with virtual reality. It can even enhance the real word by adding synthetic 
assets to it, e.g., with augmented reality.  

However, despite its positive effects, the growing diffusion of computer graphics is also posing 
significant overheads on content creators. As a matter of example, one could think to videogames, 
whose production costs are getting comparable to those of some box-office blockbusters. Or to 
some animation movies, which are realized by computer artists and high-end rendering 
workstations. Or to some television shows, whose performers move in sets that are totally artificial. 
Or to visual effects used in sport programs, like the goal and offside line in soccer, or the hawk-eye 
in tennis. Independent of the application scenario considered, creating and managing the 
appearance or behaviour of a possibly huge amount of computer-generated graphics contents 
generally represent tasks that involve many actors like designers, programmers, editors, directors, 
etc. and are extremely time-consuming.  

The goal of this research project is to design and develop a framework capable to support the 
above operations by enabling the automatic production and assembly of both static as well as 
dynamic 2D and 3D computer-generated contents. The framework will be designed for flexibility 
and usability, with the aim of making it able to match the requirements of heterogeneous usage 
contexts both under (semi-) supervised and unsupervised working conditions. Thus, on the one 
hand, a user-centred approach will be pursued for letting the framework handle user interaction in 
a natural and integrated way. On the other hand, intelligent computing methods will be exploited, in 
order to allow it to properly exploit information about the role of the computer graphics assets in the 
particular task being considered.  

To make an example, the above framework could be used to replace or complement the traditional 
production pipeline adopted in the animation of virtual characters and the generation of computer-
graphics scenes. In this case, the framework could analyse the gestures, expressions, and speech 
of a real performer and use extracted information to control both anthropomorphic and non-
anthropomorphic characters. It could also consider other information, like a description of scene 
objects and their status or the mood expressed in the performer’s actions, in order to improve          
ease-of-use and realism and reduce the impact of imperfections in human performance while 
preserving personalization aspects. But, the framework could even work only on a script detailing 
the sequence of events and interactions among scene elements or a filmed clip, and exploit natural 



language or image processing techniques to generate the animation in a completely automated 
way, by picking required assets from available libraries and modifying or organizing them as 
needed.  

The application possibilities for the proposed framework go far beyond those mentioned for the 
above example, and could encompass many fields, ranging from entertainment to tourism, 
marketing, education, advertisement, etc. For instance, it could be used to automatically organize 
the assets required for producing a virtual or augmented reality application for a cultural heritage 
site. Similarly, it could be exploited to transform the catalogue of both a real or an online store into 
a virtual visit. Or to produce the contents required in a virtual classroom-based teaching tool. Or to 
create the assets used for enabling the augmented reading experience in animated books and 
newspapers.  
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