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O Introduction: distribution framework.

O Use case 1: Manipulating a single (edited) video.

ÅInteractive streaming of versioned content;

ÅPersonalized summarization of edited content.

O Use case 2: Exploiting a distributed acquisition network.

ÅAssistance to interactive browsing;

ÅAutonomous production of personalized summaries.

O Conclusions.

Outline
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Introduction: general framework to personalize 

the distribution of content.
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Personalized content distribution framework
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Server Client
Network

Delay, delay jitter, packet loss

Two key principles to serve 

personalized content efficiently:

A. Several versions of the content are 

available.

B. Each version is cut into segments 

that are encoded independently, so 

as to allow flexible switching between 

versions. 

Personalized content

User preferences 

or interactive commands

Two modes for 

personalization:

A. Users preferences collected 

before the session through 

dedicated interface.

B. Interactive users commands 

control the switching 

between pre-encoded video 

segments.



O Multiple versions can be inherent to the acquisition setting

ÅSurveillance camera network;

ÅDistributed acquisition set-up for sport events.

O Versions are produced based on automatic analysis tools

ÅSpatial regions of interest (object or player of interest);

ÅTemporal periods of interest (events-of-interest, replays,é).

Key issue of this talk: content versioning
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O Introduction: distribution framework.

O Use case 1: Manipulating a single (edited) video.

ÅInteractive streaming of versioned content;

ÅPersonalized summarization of edited team sport 

content.

O Use case 2: Exploiting a distributed acquisition network.

ÅAssistance to interactive browsing for surveillance;

ÅAutonomous production of personalized summaries 

for sports events.

O Conclusions.

Outline
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Architecture
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E. Bomcke and C. De Vleeschouwer, ñAn interactive video streaming 

architecture for H.264/AVC compliant players,ò in IEEE International 

Conference on Multimedia and Expo, New-York, USA, 2009.



Metadata define the content browsing options 
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Two applicative contexts

A. Team sports

B. Surveillance



A. Team sport video segmentation

O Shots boundary detection:

O Video shot view type (far view, close view, replay, etc): SVM 

classification based on grass ratio features.

9

A. Ekin, A. M. Tekalp, and R. Mehrotra, ñAutomatic soccer video analysis and summarization,ò IEEE Transactions on 

Image Processing, vol. 12, no. 7, pp. 796ï807, 2003.

D. Delannay, C. De Roover, and B. Macq, ñTemporal alignment

of video sequences for watermarking systems,ò Santa Clara, 

USA, 2003, pp. 481ï492, SPIE.



Segment versioning

10

T. dôOrazio, C. Guaragnella, M. Leo, and A. Distante, ñA new algorithm for 

ball recognition using circle hough transform and neural classifier,ò Pattern 

Recognition, vol. 37, no. 3, pp. 393ï408, March 2004.
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Two versions for 

far-view segments

F. Lavigne, F. Chen, and X. Desurmont, ñAutomatic video zooming for sport 

team video broadcasting on smart phones,ò in International Conference on 

Computer Vision Theory and Applications,VISAPP, Angers, France, 2010.



O Semantically meaningful segments are inferred from shot view 

type analysis

O Third version = fast-forward; Richer interactivity.

12

Chen F., and De Vleeschouwer C., A resource allocation framework for summarizing team sport 

videos, IEEE International Conference on Image Processing, pp.4349-4352, Cairo, Egypt, 2009. 

I. Alen Fernandez, Fan Chen, F. Lavigne, X. Desurmont, and C. De VleeschouwerñBrowsing

Sport Content Through an Interactive H.264 Streaming Session,ò in MMEDIA, Greece, 2010.



B. Surveillance content versioning

13
Chris Stauffer and W. Eric L. Grimson, ñAdaptive background mixture 

models for real-time tracking,ò in CVPR. 1999, pp. 2246ï2252
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Numerous interfaces are possible
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Interactive switching between versions (DEMO)



RoI display + overview embedding

Overview display 

for RoI selection
A. Mavlankar, D. Varodayan, and B. Girod, Region of interest prediction for interactively streaming regions of 

high resolution video, Proc of 16th IEEE International Packet Video Workshop, Switzerland, 2007.



O Introduction: distribution framework.

O Use case 1: Manipulating a single (edited) video.

ÅInteractive streaming of versioned content;

ÅPersonalized summarization of edited content.

O Use case 2: Exploiting a distributed acquisition network.

ÅAssistance to interactive browsing;

ÅAutonomous production of personalized summaries.

O Conclusions.

Outline
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Team sport summarization

ProductionRoom Broadcasted TV

Official Video Repository

Meta-data

Automatic creation 

of personalized 

Internet Content

Video analysis

or/and

Manual

Audio analysis
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Chen F., De Vleeschouwer C., Duxans Barrobes H., Gregorio Escalada J., and 

Conejero D., Automatic and personalized summarization of audio-visual soccer 

feeds, IEEE International Conference on Multimedia and Expo, Singapore, 2010. 



Team sport summarization framework

O Semantically meaningful segments are inferred from shot view 

type analysis

O Narrative options = all combinations of shots.

O Resource allocation framework

19



Resource allocation framework
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O Local story benefit account for 

ÅClips view-type analysis;

Å story continuity, completeness, and redundancy;

Åmanual annotation of important actions.
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See results on www.apidis.org: on line prototype !



Some related works
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Ekin A., Tekalp A.M., and Mehrotra R., ñAutomatic soccer video analysis and summarization,ò IEEE Trans. 

Image Processing, vol.12 pp.796-807, 2003.

Tjondronegoro D., Chen Y., and Pham B., òHighlights for more complete sports video summarization,ò IEEE 

Transactions on Multimedia, vol.11, pp.22ï37, 2004.

WO2005124686 A1 Audio-visual sequence analysis, UNIV DUBLIN CITY, Inventor:  MURPHY NOEL [IE] ; 

SMEATON ALAN [IE], EC:   G06T7/40C; G06K9/00V3; (+1); IPC:   G06T7/20; G06T7/40; G06T7/20; 

Publication info: IE20040412  (A1)  ð 2005-12-29.

Babaguchi N., Kawai Y., Ogura T., Kitahashi T., òPersonalized abstraction of broadcasted American football 

video by highlight selection,ò IEEE Transactions on Multimedia, vol.6, pp.575 -586, 2004.

Li Z., Schuster G.M., and KatsaggelosA.K., òMINMAX optimal video summarization,ò IEEE Transactions on 

Circuits and Systems for Video Technology, vol.15, pp.1245ï1256, 2005.

Refaey M.A., Abd-Almageed W., and Davis L.S., òA Logic Framework for Sports Video Summarization Using 

Text-Based Semantic Annotation,ò Proceedings of the 2008 Third international Workshop on Semantic Media 

Adaptation and Personalization, pp.69-75, 2008.

Chen B.W., Wang J.C., and Wang J.F., òA Novel Video Summarization Based on Mining the Story-Structure and 

Semantic Relations Among Concept Entities,ò IEEE Transactions on Multimedia, vol.11, pp.295-312, 2009.



O Introduction: distribution framework.

O Use case 1: Manipulating mono-stream (edited) content.

ÅInteractive streaming of versioned content;

ÅPersonalized summarization of edited content.

O Use case 2: Exploiting a distributed acquisition network.

ÅInteractive browsing of multi-view surveillance 

content 

ÅPersonalized content generation for sport events, 

using a distributed camera network.

O Conclusions.

Outline
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Objective & principles

O Goal : develop an interactive tool to assist users in the browsing 

of surveillance content.

O Principle: Based on the notion of related activities across 

cameras, suggest to the user alternative camera views that are 

likely to be related to the current view.

O Requirements:

ïAutonomous: events and related activities detected automatically

ïFlexible: should work well regardless of camera topology

ïIncremental: accuracy improved as more examples are provided

ïRobust: reasonably accurate even when there are few examples

24
D. Makris, T. Ellis, and J. Black, ñBridging the Gaps between Cameras,ò in IEEE Conference on Computer Vision and 

Pattern Recognition, 2004, pp. 205ï210.
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Video surveillance datasets

28



1st step: Collecting tracks
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Work by C. Parisot, ACIC, within FP7 APIDIS project.



Cluster trajectory start and end points

Cmax = max.  number  of  cl ust er s.
30

Work by Anders Jonsson, UPF, within FP7 APIDIS project.



Cross-correlation of entry/exit zones
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Results

O Connections accurately detected between each pair of neighbouring views

O No connections detected to and from camera 6 (too few examples available)

O Some connections between camera views further apart (eg. cameras 2 and 5)

O Very robust (no false detections), even for small amounts of data

32
A. Jonsson, C. Parisot, and C. De Vleeschouwer, A  learning approach to interactive browsing of

surveillance content, 4th ACM/IEEE International conference on distributed smart cameras, 2010, submitted. 



Detecting overlap by exclusion

O Divide each camera view into MxN grid cells

O For each pair of grid cells, determine correlation by counting 
simultaneous occurrences of activity

O Divide by total # of occurrences in one grid cell

O If result exceeds a threshold, overlap considered to exist

O Smooth by defining a bounding box around all overlapping grid 
cells between two views
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Overlap between cameras 2 and 7

O To be completed by Christophe P. and Anders.

34
A. van den Hengel, A. Dick, H. Detmold, A. Cichowski, and R. Hill, ñFinding Camera Overlap in Large Surveillance 

Networks,ò in Lecture Notes in Computer Science: Computer Vision - ACCV 2007, vol. 4843, 2007, pp. 375ï384.



Some related works
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C. Stauffer, ñLearning to Track Objects Through Unobserved Regions,ò in IEEE Workshop on Motion and Video 

Computing, 2005, pp. 96ï102.

K. Tieu, G. Dalley, and W. Grimson, ñInference of Non-Overlapping Camera Network Topology by Measuring 

Statistical Dependence,ò in IEEE International Conference on Computer Vision, 2005, pp. 1842ï1849.

Y. Nam, J. Ryu, Y. Choi, and W. Cho, ñLearning Spatio-Temporal Topology of a Multi-Camera Network by 

Tracking Multiple People,ò in World Academy of Science Engineering and Technology, vol. 24, 2007, pp. 175ï

180.

R. Farrell and L. Davis, ñDecentralized Discovery of Camera Network Topology,ò in Proceedings of the 2nd 

ACM/IEEE International Conference on Distributed Smart Cameras, 2008.

S. Khan, O. Javed, Z. Rasheed, and M. Shah, ñHuman Tracking in Multiple Cameras,ò in IEEE International 

Conference on Computer Vision, 2001, pp. 331ï336.

L. Lee, R. Romano, and G. Stein, ñEstablishing a Common Coordinate Frame,ò IEEE Transactions on Pattern 

Analysis and Machine Intelligence, vol. 22, no. 8, pp. 758ï767, 2000.



O Introduction: distribution framework.

O Use case 1: Manipulating mono-stream (edited) content.

ÅInteractive streaming of versioned content;

ÅPersonalized summarization of edited content.

O Use case 2: Exploiting a distributed acquisition network.

ÅAssistance to interactive browsing;

ÅPersonalized content generation for sport events, 

using a distributed camera network.

O Conclusions.
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APIDIS partners

APIDIS is co-funded by 

the European Union



The APIDIS big picture

Displacement

Walking

Running

Sprinting

 Shots-1 3 / 4 

Shots-2 4 / 7 

Shots-3 0 / 2 

Fouls 3 

Interceptions 4 

Assists 1 

Losses 1 

Coaching

assistance

Automatic production Personalized summarization



From acquisition to summarization

analysis production summarization



analysis
production summarization


