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Bagadus, DAVVI and Muithu   

§  so far 
− sports video is presented 

to fans outside the 
stadium 

§  viewers desire 
− search 
− personalization 
− summarization 
−  long-term tracking 
− ... 

§  Muithu 
− meta information from 

trainers 

§  DAVVI 
− search and summarization 

§  Bagadus 
− personalized views 
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Bagadus architecture  
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Spatial freedom 
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Be your own camerawoman 
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Spatial freedom 

Arbitrary zoom and pan 
•  from panorama 
•  to individual players 
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Spatial freedom 

•  track players 
•  track the ball 
•  track groups of players 

Each viewer can individually: 
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Temporal freedom 

 Each viewer can 
−  compose topics using search 

−  correct and improve search results 

−  create personalized playlists and video summaries 

−  anytime, everywhere... 
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Temporal freedom: DAVVI 
search	  box	   automa.cally	  generate	  an	  X-‐minute	  playlist	  

search	  results	  
–	  horizontally	  
scrollable	  

video	  
quality	  
indicator	  

player	  
controls	  

playlist	  generated	  
by	  drag-‐and-‐drop	  
or	  automa.cally	  

generated	  

each	  clip	  
can	  be	  
adjusted	  

textual	  
descrip.on	  of	  
the	  event	  

which	  can	  be	  
expanded	  
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Temporal freedom: DAVVI 



ADSC workshop – March 2014 University of Oslo 

Temporal freedom 

 Each viewer can 
−  compose topics using search 

−  correct and improve search results 

−  create personalized playlists and video summaries 

−  anytime, everywhere... 

How to create the event database? 
•  where can we acquire metadata 

for soccer games? 
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Annotation: event identification 

§  Audio-video analysis is difficult 
−  Variation among & within broadcasts 
−  Complex video quality, camera angles and on screen graphics 

 
−  Many different events to detect, e.g., in the context of soccer 

•  yellow cards / red cards / goals / penalties / free kicks / fouls / corners / throw-ins / tackles / headings / passes / player numbers... 

−  Identify the beginning and end of the event 
−  Find all the events – recall, but also precision 

 
−  Computationally expensive 

How can an event be identified?? 
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Annotation: sports event analysis 
 

 
§  Event identification figures: 
−  Huang et al. (U. Illinois) – text & video analysis (2000): 57% 
−  Hanjalic et al. (Delft U.) – audio based analysis (2002): 52% 
−  Sadlier et al. (DCU) – audio & video analysis (2005): 64% 

 
 

§  Initial evaluation of visual/aural approach we  
developed for iAD: 67% - 83% 

 
  Still not good enough!   
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Annotation: live text commentaries (for sports) 
§  Many online TV-stations and newspapers 

provide live text commentaries  
 
 

§  Use a semi-automatic live-text crawler and 
parser to improve the automatic annotations 

uk.eurosport.yahoo.com: 

news.bbc.co.uk: 
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Delivery to a large audience 

playout time 

quality 

§  Segmented adaptive HTTP 
streaming 

§  Based on experiments,  
use 2-second segments 
(2-hour movie à 3600++ small, indexed videos) 

§  To support adaptation to  
available resources, each  
segment is coded  
in several quality levels 
 

§  Can deliver entire cylindrical 
panoramas 

§  Allows client-sided zoom and pan 
§  Is time-coded for summarization 

etc. 

 



New challenge: stadium delivery 
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Audiences get connected 
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Audiences get connected 

Audience will watch scenes 
of local and remote matches 
•  rewind arbitrary number of seconds 

to replay local events with individual zoom/pan 
•  see remote reports 

Challenges 
•  which content is of interest? 
•  when is this content 

interesting? 
•  how to provide interaction? 
 
•  how to scale? 
•  how to support current 

mobile platforms? 

•  what is legally/contractually 
possible? 
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Optimized delivery scheduling 

§  Patching 
 
 
 
 
 
 
 
 
 

§  Resource optimization is possible 

multicast 

Unicast patch stream 

Central server 

1st client 2nd client 

Join ! 

cyclic 
buffer 

[Hua, Cai, Sheu 1998, 
also as Stream Tapping Carter, Long 1997] 
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Optimized delivery scheduling 
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Optimized delivery scheduling 
§  Optimal patching window size 
−  For identical multicast and 

unicast setup costs 
 
 
 
 
 
 
 
 

UM F Δ⋅⋅=Δ 2

Patching 
window size 

Interarrival 
time Chunk length 

§  Servers can estimate ΔU 
−  And achieve massive saving 
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Pull-Patching 

§  Combination  
−  adaptive segmented  

HTTP streaming 
−  patching 

playout time 

quality 

Pull-Patching 
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8 Mbps bandwidth 

§  Experiment 
−  client joins 100 segments 

into the stream 
−  4 video layers  

 
§  Results if … 
−  … enough resources (8 

Mbps) 

Pull-Patching 
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8 Mbps bandwidth 

4 Mbps bandwidth 

2 Mbps bandwidth 

§  Experiment 
−  client joins 100 segments 

into the stream 
−  4 video layers 

 
§  Results if … 
−  … enough resources 
−  … bandwidth limitations 

Pull-Patching 
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8 Mbps bandwidth 

8 Mbps bandwidth, 1 % loss 

8 Mbps bandwidth, 3 % loss 

Pull-Patching 
§  Experiment 
−  client joins 100 segments 

into the stream 
−  4 video layers 

 
§  Results if … 
−  … enough resources 
−  … bandwidth limitations 
−  … loss 
−  (… delay and jitter) 

 
➠   Pull-Patching works 

−  client side decisions 
−  overcomes traditional patching 

limitations 
−  dynamic adaption 
−  loss and delay handling 
−  patch server scalability 
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Questions? Contact? 

Contact information: 

Carsten Griwodz 
griff@simula.no 

http://mpg.ndlab.net 


