
Visual analytics and sonification for data 
analysis

Tobias Hildebrandt, 
Conrad Indiono

Stefanie Rinderle-Ma
University of Vienna, Austria

Workflow Systems and Technology Group 

Tobias.Hildebrandt@univie.ac.at







Data Transformation and Preparation



Improve Filtering Speed: Materialized Views + Functions



Visualization + sonification

Static mode
● Visualization: Details on individual accidents for selection, e.g.

● Location (circle position)
● Number of injured/killed: circle size/opacity/frame thickness
● Involved factor: fill color
● Motorist/bike/pedestrian involved: circle frame color
● Detailed data on click

● Sonification: Acoustic summary of current display (selected time frame, applied filters), for example:
● Number of injured/killed for current selection: pitch range of continuous sine wave



Visualization + sonification

Animation mode
Both modalities: details on individual accidents
● Visualization: same data as in static mode

● Focus: location/severity/type of accident
● Sonification: number of injured/killed for current accident: mapped to continuous sine wave & pitch of 

short acoustic notification
● Focus: development over time: severity and temporal distances between accidents, distribution 

over day/night cycle...  



Conclusion

Are there accident-free/exceptionally safe roads?





Alternative:
● SQL query: compare all streets with accidents to street DB
Visualization possible (not implemented) 



Conclusion

Where are the most dangerous spots?





Conclusion

What factors have the biggest influence on accident probability?





Conclusion

Can you observe an unusual/significant increase or decrease in accidents anywhere? What 
actions or events caused it? 













Can you observe an unusual/significant increase or decrease in accidents anywhere? What 
actions or events caused it?

 

Cluster #4482: increase in accidents 



Increasing number of accidents



Not „one“ intersection, but several streets and a 
parkway coming together

No ongoing project to improve this area



Conclusion

What could the city change or improve?
●  Look at most dangerous clusters → usually intersections and/or crossing of speedway and normal 

road
● Measures like Flatbush Avenue Extension/Tillary Street improvement  

● Simplify street geometry
● Create protected space for pedestrians and cyclists (widened sidewalks, removed lanes 

etc)



Conclusion

What should drivers do differently?
● Pay attention - especially at dangerous intersections and/or dangerous weather conditions (factor 

„pavement slippery“ in January …)
● Further recommendations difficult due to incomplete factor data



Conclusion

Interesting facts:
● Weekdays in relation to deadly accidents

 











Why no police cars?



Things we would have liked to implement:
● More data sources

● bicycle parking stations
● subway exits
● public events
● …

● Integration of visualization/sonification and explorer
● Menu for mapping of data to visual/acoustic properties
● More charts and graphics
● More sophisticated sonification



s

Thank you for your attention!

Try it yourself: 

Explorer:                                http://btw.lab.indygemma.com/conrad/explorer

Visualization/Sonification:      http://btw.lab.indygemma.com/tobias/vis
(Careful: large time frame selection may lead to performance problems and   

               browser crashes, best performance with Google Chrome)

http://btw.lab.indygemma.com/tobias/vis
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