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Main research interests & results

Roberto Ranon’s current main research interests are in the areas of Human-Computer
Interaction, Virtual Reality (VR) and Artificial Intelligence, and most of his results
are at the crossroads of these three areas.

Concerning the topic of navigation in 3D Virtual Environments (VE), he has pro-
posed VU-Flow, a tool for the visual analysis of navigation patterns of moving
entities, such as users, virtual characters or vehicles in VEs. VU-Flow provides a
set of interactive visualizations that highlight interesting navigation behaviors of
single or groups of moving entities that were the VE together or separately. The
visualizations help to improve the design of VEs and to study the navigation be-
havior of users, e.g., during controlled experiments. Moreover, to help users with
navigation issues in VEs, he has also proposed and evaluated navigation aids based
on humanoid guides, automatic cameras, and methods for the automatic creation
of maps of VEs.

He has worked on introducing adaptivity (i.e., the capability of an interface to
automatically adapt its content, presentation and interaction on the basis of its
knowledge about the users’ preferences, interests, capabilities, ...) into VR systems.
In particular, the research pursued has considered methods, ideas and tools devel-
oped in the field of Adaptive Hypermedia and tried to extend them to VEs and 3D
interfaces. Results obtained include both analyses of possibilities for adaptivity in
VEs (with respect to hypermedia), two architectures for the delivery of personalized
3D content through the Web, and various experimental systems that:

e teach students how to build interactive 3D graphics content using the eXten-
sible 3D (X3D) language,

e present products in the context of 3D e-commerce applications,

e use physiological sensors (e.g. heart rate monitor) to adapt graphics and
gameplay in fitness games.

Adaptivity has also been explored in the context of Web and mobile systems, and in
the context of e-health, by developing a suitable user profile and a knowledge-based
system to support emergency medical services for disabled patients.

More recently, he has started to work on automatic camera control in VEs, and has
proposed an approach to the Virtual Camera Composition (VCC) problem (auto-
matically positioning a camera in a VE, such that the resulting image satisfies a
set of visual cinematographic properties) based on Particle Swarm Optimization.
The approach, in realistic situations, outperforms a discretized, exhaustive search
method previously proposed in the literature. He has then applied the method for
the assisted derivation of tours in virtual museums and exhibitions.

Previously, he has mainly worked in the area of knowledge-based systems, partic-
ularly on model-based hierarchical diagnosis, where he has developed a theory of
structural abstraction, a study of its properties for diagnosis, and efficient algo-
rithms for the diagnosis of structurally-abstracted hierarchical systems, including
flow-based approaches to diagnosis, i.e. approaches that focus on the flows (of mass,
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energy, or information) in the system and on the actions performed by components
on the considered flow.

Appointments held

Invited Professor, INRIA /TRISA Rennes, France, collaboration with Bunraku Team
Assistant Professor, University of Udine, Italy (current position)
Research Fellow, Human Computer Interaction Lab, University of Udine, Italy

Education

PHD in Computer Science, University of Udine, Italy

Advisor: prof. Luca Chittaro

MSc (1rr. LAUREA) in Computer Science, University of Udine, Italy (full marks
cum laude)

Advisor: prof. Luca Chittaro

Recent Projects & grants

Principal Investigator and responsible of the Udine research unit in the research
project Descriptive geometry and digital representation: memory and innovation,
cofinanced by Italian Ministry of Education, University and Research under the
program PRIN 2008.

Investigator in the research project ICT for cultural heritage: innovative 3D and
mobile services for tourism, cofinanced by the Friuli Venezia Giulia region.
Investigator in the research project Advanced emergency medical services for the dis-
abled based on innovative ICT technologies, cofinanced by the Friuli Venezia Giulia
region.

Investigator in the research project International Institute for Applicable Mathemat-
ics and Information Sciences, cofinanced by Italian Ministry of Education, Univer-
sity and Research under the FIRB program.

Principal Investigator and responsible of the Udine research unit in the research
project Virtual Interactive Architecture, cofinanced by Italian Ministry of Educa-
tion, University and Research under the program PRIN 2007.

Investigator the research project Furopean Design Study Towards a Global TeV
Linear Collider (EUROTeV), cofinanced under the FP6 Framework as a Specific
Support Action.

Investigator and member of the Project Management Board in the research project
Grid Enabled Remote Instrumentation with Distributed Control and Computation
(GRIDCC), cofinanced under the FP6 Framework as a STREP project.
Investigator in the research project ICT for EU-India Cross-Cultural Dissemina-
tion, cofinanced by the European Commission under the EU-India Economic Cross-
Cultural Program (ECCP).
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Teaching

A practical introduction to 3D interactive graphics with the X3D language
Summer School on Foundations of Information Technologies (FIT), Novi Sad, Serbia
3D Interactive Graphics

MsC in Computer Science, University of Udine, Italy

Multimedia Systems Laboratory

BsC in Multimedia and Web Technologies, University of Udine, Italy

Web Technologies Laboratory

BsC in Multimedia and Web Technologies, University of Udine, Italy

Service to the profession

Guest co-editor, Virtual Reality, Springer

Guest co-editor, Computers and Education, Elsevier

Program Co-Chair, 12th International Symposium on 3D Web Technology (Web3D
2007)

Program Co-Chair, 11th International Symposium on 3D Web Technology (Web3D
2006)

Occasional reviewer for: User Modeling and User-Adapted Interaction, Computers
and Education, International Journal of Human-Computer Interaction Studies.

Languages

Italian (native speaker)
English (fluent)
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