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» COMMUNICATION
» FACILITATING SCIENCE
» FACILITATING POLICY & MANAGEMENT



COMMUNICATION

• targeted highlighting of specific features 
or patterns in the data

• DATA VISUALISATION
• controlling parameters
» the effectiveness of the communication

• representational language
• focus and context

» the cost of producing the visualisation



FACILITATING SCIENCE

• serendipitous discovery of features or 
patterns in the data

• scientific instrument for open-ended 
exploration

• VISUAL ANALYTICS
• controlling parameters:
» flexibility with which it allows the scientists to 

explore the data → filters and perspectives
» nature of the data: data space, network, etc.



FACILITATING POLICY & 
MANAGEMENT
• focussed (domain specific) analysis and 

representation
» data analysis: detect patterns & correlations
» forecasting: showing consequences of certain 

"what if" scenarios
• integrated workflow:
» set-up of scenario
» execution of forecasting
» analysis & representation of results



FACILITATING POLICY & 
MANAGEMENT
• controlling parameters:
» expectations and capabilities of target users → 

usability is key
» tradeoff between providing task-specific 

functionality and flexibility



MULTI–DISCIPLINARY ACTIVITY

• domain specific science
• computer science
» algorithms
» data management
» software development

• communication design
» graphic design
» interface design



1. EPIDEMIC SPREADING



FORECASTING EPIDEMIC 
SPREADING

2008-2011
GLEAMVIZ.ORG – GLEAMVIZ SIMULATOR SYSTEM



Principal Investigators

Alessandro Vespignani (team coordinator)

Vittoria Colizza

Research and Development Team

Northeastern University: Fabio Ciulla, Bruno Goncalves, Nicola Perra, 
Luca Rossi, Qian Zhang

ISI Foundation: Paolo Bajardi, Duygu Balcan, Luca Cappa, Corrado 
Gioannini, Chiara Poletto, Marco Quaggiotto, Michele Tizzoni, Wouter 
Van den Broeck

Collaborating on influenza surveillance (influweb)

Daniela Paolotti

Former collaborators

Hao Hu, Jose J. Ramasco

GLEaMviz.org
GLEaMviz Simulator

http://www.influweb.it/
http://www.influweb.it/


CONTEXT:  GLEaM – GLOBAL EPIDEMIC & MOBILITY MODELER

FORECASTING THE SPREADING OF AN 
EPIDEMIC, considering:

» SUBSTRATE: population distribution, 
mobility, ...

» DISEASE: infectiousness, latency, impact on 
mobility, ...

» INTERVENTIONS: antivirals, vaccinations, 
mobility restrictions, ...
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CONTEXT:  EPIWORK & EPIFOR PROJECTS



DEMOGRAPHIC AND MOBILITY DATA

+

STOCHASTIC DISEASE MODEL
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SOCIODEMOGRAPHIC AND POPULATION MOBILITY DATA
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STOCHASTIC DISEASE MODEL



GLEaMviz Client GLEaMviz Server

Design the compartmental model of the 
infectious disease in the Model Builder.

1
Configure the simulation of 
the world-wide epidemic 
spreading in the 
Simulation Wizard.

2

Submit the simulation for execution 
by the Engine on the server.

3

Inspect the results of a simulation 
in the interactive Visualization.

5Inspect all simulations 
and retrieve results in the 
Simulations History.

4

GLEAMVIZ:  WORKFLOW



GLEAMVIZ:  COMPARTMENTAL MODEL BUILDER

Hints

Model Variables

Inconsistencies



GLEAMVIZ:  COMPARTMENTAL MODEL BUILDER

click or drag to add infection transition

click or drag to add spontaneous transition

allow/disallow air travel

allow/disallow commuting

remove compartment

change color

clinical cases yes/no



GLEAMVIZ:  COMPARTMENTAL MODEL BUILDER

infector

infection edge

susceptible compartment

result of infection transition

click to add infector

delete infector

select the infector
compartment

transition variables



GLEAMVIZ:  SIMULATION SET-UP WIZARD



GLEAMVIZ:  SIMULATION MANAGEMENT



GLEAMVIZ:  GEOGRAPHIC VISUALISATION

Play Control Charts Panel

MapMap Control



GLEAMVIZ:  DIFFERENT MAP TYPES



GLEAMVIZ:  VISUALISING THE INITIAL INVASION VECTORS



GLEAMVIZ:  VISUALISING THE SPREADING



GLEAMVIZ:  VISUALISING THE SPREADING



GLEAMVIZ:  VISUALISING THE SPREADING



GLEAMVIZ:  EXTENSIVE CONTROL OVER APPEARANCE



DISSEMINATION & 
EXPERIMENTS

2008-2011
GLEAMVIZ.ORG – GLEAMVIZ & EPIDEMIC PLANET



DETAIL OF SCENARIO VISUALISATION  –  WIRED IT



SCIENCE ON A SPHERE  –  NOAA, USA  –  http://sos.noaa.gov

http://sos.noaa.gov
http://sos.noaa.gov




EPIDEMIC PLANET  –  2009, SCIENCE GALLERY ,  DUBLIN



GLEaMviz.org
GLEaMviz Simulator



2. SOCIAL NETWORKS



WHY IS IT IMPORTANT?

Understand and represent:
 social dynamics on a interpersonal scale
 processes on networks (epidemics…)
 social interaction and use of space

Design:
 control measures evaluation
 social enviroment design



SOCIOPATTERNS
Core team:

Ciro Cattuto

Alain Barrat

Wouter Van den Broeck

Partners:

ISI Foundation (Turin)

Laboratoire de Physique de l'École Normale Supérieure de Lyon

Centre de Physique Théorique (Marseille)

Bitmanufaktur (Berlin)

www.sociopatterns.org

























EXPOSE SOCIAL RELATIONS

2008 - Workshop

Facing the Challenge

of Infectious Diseases













EXPOSE  MOVEMENT 
CLUSTERING

2010

Lyon School Experiment



POSITIONS



PATHS



PATH CLUSTERS



LYON SCHOOL EXPERIMENT





SOFTWARE



FILTER  GROUPS



FILTER  GROUPS



SHOW  DETAILS



TRACK  SINGLE  TAGS



TRACK  GROUPS OF TAGS



EXPLORE  LARGER  ORGANIZATIONS



COMPARE  NETWORK  DATA

2009

Infectious Exhibition

Science Gallery



INFECTIOUS:  STAY AWAY



CUMULATIVE CONTACT GRAPH



+ DIAMETER



+ ENTRY TIME



+ ENTRY TIME



+ CONTACT ACTIVITY



DIFFERENT DAYS



DIFFERENT DAYS



3. ONLINE MEDIA



WHY IS IT IMPORTANT?

Understand and represent:
 information  spreading
 trans-mediatic diffusion
 opinion dynamics

Social media role in USA elections
Middle-east spring events



A. PANISSON – THE EGYPTIAN REVOLUTION ON TWITTER



EXPOSE  INFORMATION 
DIFFUSION

2011

DATAINTERFACES.ORG



DATAINTERFACES.ORG – RETWEETING DYNAMICS



DATAINTERFACES.ORG – TWITTER FILTERING



DATAINTERFACES.ORG – RETWEETING DYNAMICS



DATAINTERFACES.ORG – RETWEETING DYNAMICS



EXPOSE  TWITTER 
DISCUSSIONS

2011

DATAINTERFACES.ORG



DATAINTERFACES.ORG – TWOPICAL



DATAINTERFACES.ORG – TWOPICAL





EXPOSE  SEMANTIC  SPACE

2011

DATAINTERFACES.ORG – TWITTER OROGRAPHIES



“HALLOWEEN”  TWITTER  SEMANTIC SPACE



“OCCUPY”  TWITTER  SEMANTIC SPACE







isi.it

gleamviz.org

sociopatterns.org

datainterfaces.org

http://www.isi.it
http://www.isi.it
http://www.gleamviz.org
http://www.gleamviz.org
http://www.sociopatterns.org
http://www.sociopatterns.org
http://datainterfaces.org
http://datainterfaces.org

