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Objectives

D election of relevant frames for adaptation purposes

@ (Operation over different video coding standards

Contributions

@ A hierarchical approach toelection of a variable number of frames
based on global frame features:

@ A functional model for the analysis of video sequences.

@ Feature extraction algorithms fo ompressed domain analysis.

Original Media Adapted Media
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Framework overview

@ One of a series of Content Adaptation Tools developed under the aceMedia
Project (FP6-001765 ).

ADAPTATION PARAMS

Adaptation Control

Hierarchical frame GENERATION PARAMS
selection

| RATE CONTROL

Media Generation

- Video/Image Encoder

Compressed Generation
domain data control

VIDEO SOURCE ADAPTED
(MPEG, WSVC) MEDIA
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Compressed-domain feature extraction

@ An abstraction model for compressed domain analysis of video sequences
focused on on-line approaches.

4

Semantic features

Frame-level features Object-level features
+ Shot structure * Background / Foreground
Model ft + Camera motion + Objects segmentation
odel fittin
+ Motion activity + Objects motion / actions

Basic features

Low resolution Motion field Contour / Texture Color

images information information
Data mapping & filtering

MPEG Domain
Compressed

Domain Data « DCT Coefs (DC+AC) « Spatial subbands
Partial decoding + Motion compensation vectors + Motion compensation vectors
1 + Macroblock coding modes * Block coding modes
VIDEO SOURCE
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Hierarchical frame selection

LEVEL 1

Camera motion

pattern changes ZOOM IN + PAN LEVEL 2
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r’ ]

P -

Camera motion
parameters

LEVEL 4
Motion activity
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Evaluation of the frame selection approach
@ Data collection and ground truth generation.

« 3 test sequences, 28 assessors, 2 selection criterions.
» Reference selection: number and location of selected frames.

tage 1, Median=1 Foreman-Stage 1, Median=3 Stefan-Stage 1, Median=4
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@ Qualitative evaluation of the selection algorithm

Akiyo-Stage 1 vs Level 2.3 Akiyo-Stage 2 vs Level 4 (12)
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Application examples and results

Storyboard (Level 1) () Storyboards (LeveIS 1& 2)

¥

Frame distribution (shot changes)

Storyboard (Level 2)

Frane distribution (camera motion changes)
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@ Storyboard (Level 3)

Storyboard (Level 3)

Frame distribution (camera motion scheme)

Camera motion scheme

PAN

STATIC
0
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@ Video slideshows (Level 4) U

Jesus Bescos Cano An engine for content-aware on-line video adaptation




s a m t 1st International Conference on Semantic and Digital Media Technologies
former European Workshop on the Integration of Knowledge, Semantic and Digital Media Technologies

2006

An engine for content-aware on-line video adaptation

Luis Herranz, Fabricio Tiburzi, Jesus Bescos

LA

UNIVERSIDAD AUTONOMA
DE MADRID

@upo de Tratamiento de Imagenes

Jestis Bescos Cano An engine for content-aware on-line video adaptation




