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Three questions about video streams 

• How do we ‘perceive’ videos? 
• How do networks ‘repel’ videos? 
• How should networks ‘handle’ videos 

in 2020? 
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Video is the predominant media, yet we still 
don’t know how to transfer it effectively 

Bandwidth is a necessary but not sufficient 
condition for good video 



The video delivery chain 

Prof. A. Liotta  3 

Can we afford to overprovision 1 trillion 
‘things’ in 2020? 

• Open-loop system 
• Best-effort network 
• Massive overprovisioning 



Bandwidth alone can’t ensure a smooth video 
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A. Liotta, L. Druda, G. Exarchakos, V. Menkovski, Quality of Experience management for 
video streams: the case of Skype. In proc. of the 10th International Conference on Advances 

in Mobile Computing and Multimedia, Bali, Indonesia, 3-5 December 2012 (ACM). 

1% packet loss; no edge buffering 
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Does our brain process 
different videos differently? 



We looked at 10 video categories … 
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… to cover a broad range of dynamics 
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DEVIATION OF RESPONSES 
BETWEEN 1 AND 10% 
DEPENDING ON VIDEO TYPE 

V. Menkovski, G. Exarchakos, A. Liotta,  
The Value of Relative Quality in Video Delivery,  
Journal of Mobile Multimedia. Vol.7(3), pp. 151-162 (Sept. 2011) 
http://bit.ly/JMM-2011  

It turns out that not every video was born the same 

http://bit.ly/JMM-2011
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Do networks treat  
different videos differently? 



TU/e test facility for multimedia networking 
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Original 
videos 

Network emulator 
(Internet in a box) 

Server Cloud 
(Lossless encoding 

and streaming) 

Subjective QoE 

Inaccurate 
hard to automate 

Video Client 

Synchronized  
Impaired videos 

Video  
Synch. 

Impaired 
videos 

Client-side 
recording 

More accurate and  
prone to automation 

Objective QoE 
algorithms 

Project Smart Network at the Edge, EIT ICT labs (2013) 



Network latency has little effect  
but only if we can afford to buffer 
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Frame resolution = 768 x 432 



Different videos are affected rather differently 
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Network latency = 50 msec. 
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Stockholm video is severely affected 
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Packet Loss = 0% 

Packet Loss = 2% 
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Do networks treat  
better videos better? 



Sometimes ‘better’ is ‘worse’! 
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Packet loss plays a ‘reversing’ effect 
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All types of videos suffer this reversing effect 
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Current networks fail 25% of the 
standard video stress-tests 



The network according to ITU G.1050 
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Network model for evaluating multimedia transmission  
performance over Internet Protocol 



ITU G.1050 stress tests on river video 
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ITU G.1050 stress test on river video 
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What I’d like to see in  
2020 networks 



Smart networks at TU/e 
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2020 is much more than just providing more 
bandwidth 

Ability to makes sense of context and 
patterns, make inference, learn and evolve 

continuously (learning-based networks) 

Strictly non-deterministic, spectrum-efficient 
networks 

Self-wiring meshes alongside conventional 
networks 

Coordinated response to extreme stresses 
(autonomic networks) 
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More about my work 
More @TU/e                  http://bit.ly/autonomic_networks   
In the press                   http://bit.ly/press_articles  

My slidecasts                http://www.slideshare.net/ucaclio   
“All of YouTube through a 

40-year-old funnel”  

http://bit.ly/spectrum_LIOTTA  http://bit.ly/Volkskrant-EN  http://bit.ly/pervasive-networks  

“The cognitive Net is 
coming”  

“Networks for pervasive 
services”  
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