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Multimedia analytics: what and why



Applications in Urban Computing



City Exploration / Location 
Recommendation



Interactive city exploration

Jan Zahálka, Stevan Rudinac, and Marcel Worring. 2014. New Yorker Melange: Interactive brew of personalized venue 
recommendations. Grand Challenge 1st Prize at the ACM Multimedia 2014 conference.

J. Zahálka, S. Rudinac and M. Worring, "Interactive Multimodal Learning for Venue Recommendation," in IEEE Transactions 
on Multimedia, vol. 17, no. 12, pp. 2235-2244, Dec. 2015.



Melange – data processing pipeline



Melange – venue recommendation



Automatic multi-modal summarization of 
tourist routes

Jorrit van den Berg, Stevan Rudinac, Marcel Worring. 2016. Scenemash: Multimodal Route Summarization for City 
Exploration. In 38th European Conference on Information Retrieval (ECIR '16)



Scenemash: under the hood



And Naturally, What Makes Multimedia 
Content Popular?



Learning to select a set of images the way 
a human would do

S. Rudinac, M. Larson and A. Hanjalic, "Learning Crowdsourced User 
Preferences for Visual Summarization of Image Collections," in IEEE 
Transactions on Multimedia, vol. 15, no. 6, pp. 1231-1243, Oct. 2013.



Learning to select a set of images the way 
a human would do



Analysing and Improving City 

Liveability



Mapping sentiment of the city

Joost Boonzajer Flaes, Stevan Rudinac, Marcel Worring. 2016. What Multimedia Sentiment Analysis Says About City 
Liveability. In 38th European Conference on Information Retrieval (ECIR '16).



Sneak peek into the ingredients: visual 
sentiment



Buurtinzicht: empowering local urban 
communities 



Buurtinzicht: empowering local urban 
communities 

Interactive widgets in the 
neighborhood platforms  



Classification, prioritization and routing of 
citizen reports

● WHO: AI specialist @ City of Amsterdam | PhD researcher @ UvA 
with Prof. Marcel Worring and dr. Stevan Rudinac

● WHAT: Improving liveability of the neighbourhoods in Amsterdam

● HOW:

– Designing an intelligent citizen report system

– Multi-modal analysis of participatory data, social multimedia 
and open data.

Maarten Sukel



1 location

2 issue description

3 timestamps

4 user-provided image

173.940 per year and growing …



Maarten Sukel, Stevan Rudinac, and Marcel Worring. 2019. Multimodal Classification of Urban Micro-Events. 
In Proceedings of the 27th ACM International Conference on Multimedia (MM ’19), Oct. 21–25, 2019, Nice, 
France, 9 pages. (TO APPEAR)





So, what’s next?





Going (very) big …



Scalable multimedia analytics

Björn Þór Jónsson, Marcel Worring, Jan Zahálka, Stevan Rudinac, Laurent Amsaleg. 2016. Ten Research 

Questions for Scalable Multimedia Analytics. MMM 2016: 290-302. 





Blackthorn

Jan Zahálka, Stevan Rudinac, Björn Þór Jónsson, Dennis C. Koelma, and Marcel Worring. 2016. Interactive Multimodal 
Learning on 100 Million Images. In Proceedings of the 2016 ACM on International Conference on Multimedia Retrieval (ICMR 
'16). ACM, New York, NY, USA, 333-337.

Jan Zahálka, Stevan Rudinac, Björn Þór Jónsson, Dennis C. Koelma, and Marcel Worring, "Blackthorn: Large-Scale Interactive 
Multimodal Learning," in IEEE Transactions on Multimedia, vol. 20, no. 3, pp. 687-698, March 2018. doi: 
10.1109/TMM.2017.2755986



How about laptops or mobiles?

Hanna Ragnarsdóttir, Þórhildur Þorleiksdóttir, Omar Shahbaz Khan, Björn Þór Jónsson, Gylfi Þór Guðmundsson, 
Jan Zahálka, Stevan Rudinac, Laurent Amsaleg, and Marcel Worring. 2019. Exquisitor: Breaking the Interaction 
Barrier for Exploration of 100 Million Images. In Proceedings of the 27th ACM International Conference on 
Multimedia (MM ’19), October 21–25, 2019, Nice, France. ACM, New York, NY, USA, 3 pages. (TO APPEAR)



How about laptops or mobiles?

Hanna Ragnarsdóttir, Þórhildur Þorleiksdóttir, Omar Shahbaz Khan, Björn Þór Jónsson, Gylfi Þór Guðmundsson, 
Jan Zahálka, Stevan Rudinac, Laurent Amsaleg, and Marcel Worring. 2019. Exquisitor: Breaking the Interaction 
Barrier for Exploration of 100 Million Images. In Proceedings of the 27th ACM International Conference on 
Multimedia (MM ’19), October 21–25, 2019, Nice, France. ACM, New York, NY, USA, 3 pages. (TO APPEAR)



Modeling Higher Order Relations



Example ternary and quaternary relations

Devanshu Arya, Stevan Rudinac, and Marcel Worring. 2019. HyperLearn: A Distributed Approach for Representation 
Learning in Datasets With Many Modalities. In Proceedings of the 27th ACM International Conference on Multimedia 
(MM ’19), October 21–25, 2019, Nice, France. ACM, New York, NY, USA, 9 pages. (TO APPEAR)



Example ternary and quaternary relations

Devanshu Arya, Stevan Rudinac, and Marcel Worring. 2019. HyperLearn: A Distributed Approach for Representation 
Learning in Datasets With Many Modalities. In Proceedings of the 27th ACM International Conference on Multimedia 
(MM ’19), October 21–25, 2019, Nice, France. ACM, New York, NY, USA, 9 pages. (TO APPEAR)



(Additional) Work in Progress



How liveable are these neighbourhoods?



From problem to hip neighbourhood in 
under 10 years



Panoramas and GIS Information

r = 5 meter

r

r



POSTGIS 
database

Trees
Trash 
containers

Generate box 
proposals

Human 
corrects boxes



Multimedia analytics for urban computing

● WHO: PhD researcher @ UvA with Prof. Marcel Worring and 
dr. Stevan Rudinac

● WHAT: 

– Developing innovative ways of fusing highly heterogeneous 
content

– Going beyond object, action and event detection to 
understanding complex phenomena such as neighbourhood 
liveability and urban decay

Inske Groenen



● Addressing the challenges in the sectors of e.g. Livability, 
Environment, Waste and Water, Mobility

● Collaboration between 9 cities in the North Sea Region



… and a Slightly Different Use Case



  





Store placement and design

● WHO: PhD researcher @ UvA with Stevan Rudinac (CS/AI)  and 
Willemijn van Dolen (Marketing)

● WHAT: Automatic prediction of store location, popularity and design

● HOW: Joint utilization of 

– Neighborhood-level open data statistics

– Social multimedia

– Participatory data

Ujjwal Sharma



Questions


