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O Introduction: distribution framework.

O Use case 1: Manipulating a single (edited) video.
A Interactive streaming of versioned content;
A Personalized summarization of edited content.

O Use case 2: Exploiting a distributed acquisition network.
A Assistance to interactive browsing;

A Autonomous production of personalized summaries.

O Conclusions.



Introduction: general framework to personalize

the distribution of content.
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Network
Delay, delay jitter, packet loss

User preferences

Client

or interactive commands

Two key principles to serve
personalized content efficiently:

A.

Several versions of the content are
available.

Each version is cut into segments
that are encoded independently, so
as to allow flexible switching between
versions.

Personalized content

Two modes for
personalization:

Users preferences collected
before the session through
dedicated interface.

Interactive users commands
control the switching
between pre-encoded video
segments.



O Multiple versions can be inherent to the acquisition setting
A Surveillance camera network:
A Distributed acquisition set-up for sport events.

O Versions are produced based on automatic analysis tools
A Spatial regions of interest (object or player of interest);
A Temporal periods of interest (events-of-i nt er est , rep



O Introduction: distribution framework.

O Use case 1: Manipulating a single (edited) video.
A Interactive streaming of versioned content;

A Personalized summarization of edited team sport
content.

O Use case 2: Exploiting a distributed acquisition network.
A Assistance to interactive browsing for surveillance;

A Autonomous production of personalized summaries
for sports events.

O Conclusions.
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Time Line

A 4

O Shots boundary detection:

D. Delannay, C. De Roover, and B. Macgq,
of video sequences for wat
USA, 2003, pp. 4811 492, SPIE.

Histogram Bins

Fade-in Fade-out Scene Switching

O Video shot view type (far view, close view, replay, etc): SVM
classification based on grass ratio features.

A. Ekin, A. M. Tekalp, and R. Mehrotra, fA Aut omati c soccer video anal ysi s a
Image Processing, vol. 12, no. 7, pp. 7961 807, 2003.



(c) Label map after closure. (d) The ball bounding box in red.

T.d 6 Or ,&LzQuaragnella, M. Leo, and A. Distante, A A new al go
ball recognition using circle hought r ansf orm and neur al
Recognition, vol. 37, no. 3, pp. 3931 408, March 2004.



Two versions for
far-view segments

(b)

F. Lavigne, F. Chen, and X. Desur mont , nA
team video broadcasting on smart pho
Computer Vision Theory and Applications,VISAPP, Angers, France, 2010.



O Semantically meaningful segments are inferred from shot view
type analysis
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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.

O Third version = fast-forward; Richer interactivity.
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Chris Stauffer and W. EricL. Grimson, fA Adapti ve backgro
modelsforreal-t i me t r ac ki 1h9§9, pp. 2461 225 P R .



Fig. 7. New “zoomed versions” of video stream. First row is the orig-
inal video stream. Second row is created when a first mobile object
appears in the scene. Third row is created when a second object is de-
tected and tracked (the abandoned luggage). Forth row is the stream
that includes the two mobile objects.
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Numerous interfaces are possible

Interactive switching between versions (DEMO)
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Rol display + overview embedding

Neuhauser Sh

Overview display
for Rol selection

A. Mavlankar, D. Varodayan, and B. Girod, Region of interest prediction for interactively streaming regions of
high resolution video, Proc of 16" IEEE International Packet Video Workshop, Switzerland, 2007.



O Introduction: distribution framework.

O Use case 1: Manipulating a single (edited) video.
A Interactive streaming of versioned content;
A Personalized summarization of edited content.

O Use case 2: Exploiting a distributed acquisition network.
A Assistance to interactive browsing;
A Autonomous production of personalized summaries.

O Conclusions.
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—) Video analysis

—) Audio analysis Chen F,, De Vleeschouwer C., Duxans Barrobes H., Gregorio Escalada J., and
Conejero D., Automatic and personalized summarization of audio-visual soccer
—) Manual feeds, IEEE International Conference on Multimedia and Expo, Singapore, 2010.



O Semantically meaningful segments are inferred from shot view
type analysis

rlil:]tli .‘H.'I'.."kl-:—l ’—[i,"..'ﬂ.". |’|--"-‘-'j |—J'.I'..*{I.J ?E".'I'.F\-ij‘ | REFLAY l

FAR
+ = + [
I'. RICKROIEF TYPE .I'-
4 CORMER | R
i PLACEKKICK FEATURE
4  KICROFF
Repeat zero or more times Repeal zero or more times

O Narrative options = all combinations of shots.
O Resource allocation framework
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Video

= :video clips
= m- Video Segments

Hot—spots Construct Construct Construct Construct
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.

Generated Summary

O Local story benefit account for
A Clips view-type analysis;
A story continuity, completeness, and redundancy;

. . . 2
A manual annotation of important actions. 0



See results on www.apidis.org: on line prototype !

Naive Summarization System based on Key-frame Filtering (T =30)
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O Introduction: distribution framework.

O Use case 1: Manipulating mono-stream (edited) content.
A Interactive streaming of versioned content;
A Personalized summarization of edited content.

O Use case 2: Exploiting a distributed acquisition network.

A Interactive browsing of multi-view surveillance
content

A Personalized content generation for sport events,
using a distributed camera network.

O Conclusions. 23



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:
I Autonomous: events and related activities detected automatically
I Flexible: should work well regardless of camera topology
I Incremental: accuracy improved as more examples are provided
I Robust: reasonably accurate even when there are few examples

D.Makris, T. Ellis, and J. Bl ack, ABridging the Gaps bet wee
Pattern Recognition, 2004, pp. 2051 210.
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Work by C. Parisot, ACIC, within FP7 APIDIS project.




Work by Anders Jonsson, UPF, within FP7 APIDIS project.
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Table 1: Connections detected for different values of C,,, .

Connections accurately detected between each pair of neighbouring views

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

O O 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

A. Jonsson, C. Parisot, and C. De Vleeschouwer, A learning approach to interactive browsing of
surveillance content, 4" ACM/IEEE International conference on distributed smart cameras, 2010, submitted. 32



O

O O

Divide each camera view into MxN grid cells

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

Divide by total # of occurrences in one grid cell
If result exceeds a threshold, overlap considered to exist

Smooth by defining a bounding box around all overlapping grid
cells between two views
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O Introduction: distribution framework.

O Use case 1: Manipulating mono-stream (edited) content.
A Interactive streaming of versioned content;
A Personalized summarization of edited content.

O Use case 2: Exploiting a distributed acquisition network.
A Assistance to interactive browsing;

A Personalized content generation for sport events,
using a distributed camera network.

O Conclusions. 36
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——— Coaching
assistance

Shots-1 3/4

Shots-2 417

Shots-3 0/2 Displacement
Fouls 3

Interceptions 4

Assists 1

Losses 1

Automatic production Personalized summarization

AUTONOMOUS PRODUCTION OF IMAGES BASED ON DISTRIBUTED AND INTELLIGENT SENSING

AUTOMATIC SUMMARIZATION
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