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Title of the doctoral program 
 
Computer and Control Engineering 

Title of the research activity  
  
Remote visualization in the cloud for advanced graphics support on mass-market electronic 
devices 

Short description of the research activity 
 
Since to a few years ago, the rendering of interactive virtual scenes has been a task confined to 
desktop environments and to machines equipped with hardware capable of running intensive and 
demanding graphics operations encompassing geometry modelling, texture mapping, and so on. 
However, more recently, because of the widespread diffusion of various kinds of 3D applications 
also targeting the consumer market, hardware manufactures and software developers started 
proposing suitable solutions to enable impressive graphics contents to be accessed even on 
devices characterized by poor computational resources. Thus, as a matter of example, low energy 
consumption Graphics Processing Units (GPUs) have been progressively introduced on mobile 
devices, by contributing at transforming today’s smartphones and tablets into effective pervasive 
computer appliances supporting working tasks together with most of users’ communication, 
learning, and leisure activities. Interestingly, other everyday devices are now being considered, like 
car equipment, home appliances, etc.  

Though, on the one side, hardware innovations seem to be capable of addressing the growing 
need of ubiquitous computer graphics, on the other side, the higher is the computing power of a 
given device, the higher will be user’s expectations in terms of resolution, quality, interactivity. A 
scalable approach that has been proposed to effectively address such an ever growing demand is 
represented by remote visualization.  

In remote visualization, a high end computing framework running on server side is responsible for 
carrying out graphics computations required by a number of lightweight client devices and for 
streaming the resulting contents ready to be displayed on user screens. A number of platforms 
supporting heterogeneous 3D scenarios ranging from multi-player gaming, CAD/CAM design, 
scientific simulation, etc. have been developed based on such approach. Recently, with the 
explosion of grid and cloud paradigms, the same techniques have been applied also to provide 
users operating on heterogeneous client devices with a seamless access to any kinds of desktop 
graphics applications in a totally nomadic way by leveraging on the principles of remote network 
computing.  

However, being based on network transfers, remote visualization implementations need to trade off 
the overall quality of the graphics experience (in terms of number of frames per second, interaction 
latency, etc.) with the performance of the communication channel available, the resources 
available on the client device, etc. In the framework of the scenario depicted above, the aim of this 
research project is to analyze the field of remote visualization by taking into account recent 
developments in the domains of multimedia, web and cloud technologies to devise innovative 
remote visualization solutions for mass-market appliances capable of effectively exploiting 
distributed computing capabilities and communication means by making a customized usage of 



resources available on client devices (CPU, battery, network traffic, etc.) also based on users’ 
preferences and feedback (in terms of mouse/fingers activity, gaze, etc.). 
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Specific requirements (experiences, skills) 
 
Knowledge of the main programming languages (required) 
Expertise in the development of applications for mobile devices (appreciated, but not required) 
 

Website of the research group (if any) 
 

http://areeweb.polito.it/grains-group/ 


