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Motivation

We target at multimedia content for everyone, everywhere

Problem today
a big variety of heterogeneous devices, platforms, multimedia presentation 
formats and players for multimedia

Observation
Not one platform and multimedia format will prevail
Rather a set of device settings and configurations will peacefully coexist

Goal
Create and deliver multimedia content that meets all the different individual 
user’s settings

Approach
Multi-channel generation of multimedia presentations
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Multi-channel multimedia content creation chain
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Multi-channel multimedia content creation chain

Basis forms an internal, abstract multimedia content model
Automatic transformation of multimedia content in internal model to 
different presentation formats
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A two-phase multimedia content creation approach

Personalized multimedia content is created on-demand to reflect the 
latest user profile information and device settings

1.
Composition
of multimedia

content in
abstract model

2.
Transformation

to concrete
presentation

format

SMIL

SVG Tiny

Flash

...

SMIL BLP

SVG
User profile

Device
settings

Document
structure

Rules and
constraints

Layout and
style

Media data
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Design of our abstract multimedia content model

Analysis of state-of-the-art multimedia presentation formats 

SMIL 2.0, SMIL 2.0 BLP, 3GPP SMIL 1.0.0, SVG 1.2, SVG Basic, SVG
Tiny, MPEG-4’s XMT-Ω, Macromedia Flash and HTML+TIME

Summary of the different formats’ characteristics 

Design of the abstract content model

Deriving the models characteristics in regard of the central aspects of 
multimedia modeling

Temporal model: nested local timelines (vs. a global timeline only)

Spatial model: relative positioning (vs. absolute positioning)

Interaction model: internal and external navigational interaction

Definition of models’ primitives for composition and layout
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A simple slideshow in the abstract content model
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A simple slideshow in the abstract content model
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A simple slideshow in the abstract content model
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Transformation to final presentation format

Parallel
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Spatial
ProjectorTransformation process starts at root node, here Parallel 

Traverses the tree from left to right in depth first order

Paving the Last Mile
Ansgar Scherp

Susanne Boll

Transformation to final presentation format

Parallel

Title Sequential

Parallel Parallel

Slide 1 Text 1 Slide 2 Text 2

1

Spatial
Projector

Spatial
Projector

Spatial
Projector

Spatial
Projector

Spatial
Projector

Spatial
ProjectorWhen reaching a media element, the element and its    

projectors are transformed into the presentation format 
First time this happens is the “Title” image
Result: <img>-tag for SMIL and <image> in SVG
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Transformation to final presentation format

Parallel

Title Sequential

Parallel Parallel

Slide 1 Text 1 Slide 2 Text 2
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Projector
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Projector

Algorithm continues traversal of the document tree
Transformation of image “Slide 1” and text “Text 1”
“Text 1” is represented in SMIL and SVG by the <text>-tag
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Transformation to final presentation format

Parallel

Title Sequential

Parallel Parallel

Slide 1 Text 1 Slide 2 Text 2
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2 3

1
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Projector
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Projector

Spatial
Projector
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Projector

Spatial
Projector

Spatial
Projector

Temporal composition element Parallel is transformed
Represented in SMIL by the <par>-element
Simulated in SVG by properly placing the media elements 
“Slide 1” and “Text 1” on the global timeline
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Transformation to final presentation format
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Algorithm continues with the second slide
(5) to (7) are analogously transformed to the first slide
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Transformation to final presentation format
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9

Composition element Sequential is mapped to the target format
Represented in SMIL by the <seq>-tag
Simulated in SVG by placing the slides’ media elements on the 
global timeline in a row
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Transformation to final presentation format
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9Sequential’s SpatialProjector affects all 
SpatialProjectors in the sub tree 
Such relative positioning is realized in

SMIL 2.0 by nesting <region>-tags
SVG 1.2 by nesting <g>-tags

Nested layout is not supported by 
SMIL 2.0 BLP => absolute positioning of 
visual media elements is used instead
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Transformation to final presentation format
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9

Transformation process continues with mapping the root 
element Parallel to the target format’s syntax
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Transformation to final presentation format
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9

Transformation process finishes with creating the 
syntactic frame of the entire presentation: 

<smil>…</smil> for SMIL and <svg>…</svg> for SVG

Paving the Last Mile
Ansgar Scherp

Susanne Boll

Transformation to final presentation format

Parallel

Title Sequential

Parallel Parallel

Slide 1 Text 1 Slide 2 Text 2

8

4

2 3 5 6

7

1

Spatial
Projector

Spatial
Projector

Spatial
Projector

Spatial
Projector

Spatial
Projector

Spatial
Projector

9



15

Paving the Last Mile
Ansgar Scherp

Susanne Boll

Integration in our MM4U framework

…

Multimedia Composition

Sequential …Parallel „Citytour“ „Slide-
show“

Realizes the abstract 
multimedia content model
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Integration in our MM4U framework

Presentation Format Generators

…

…

Multimedia Composition

Sequential …Parallel

SMIL 2.0
Generator

SVG 1.2
Generator

Mobile
SVG

Generator

„Citytour“ „Slide-
show“

Flash
generator

Transformation to different 
presentation formats
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Integration in our MM4U framework

Presentation Format Generators

User Profile Accessor
…

Media Pool Accessor

…

Multimedia Composition

Sequential …Parallel

SMIL 2.0
Generator

SVG 1.2
Generator

Mobile
SVG

Generator

„Citytour“ „Slide-
show“

Flash
generator

Provides internal model 
of media data

Provides internal data 
model of user profiles
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Integration in our MM4U framework

Presentation Format Generators

    Media Data Connectors

User Profile Accessor

   User Profile Connectors

…
Media Pool Accessor

Image
retrieval
system

…

Multimedia Composition

Sequential …Parallel

SMIL 2.0
Generator

SVG 1.2
Generator

Mobile
SVG

Generator

„Citytour“ „Slide-
show“

URI
Media

Connector

URI
Profile

Connector
…CC/PP …

Flash
generator

Access to user profile information
Integrate existing solutions

Access to media data
Integrate existing solutions
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Integration in our MM4U framework

Presentation Format Generators

    Media Data Connectors

User Profile Accessor

   User Profile Connectors

…

5 Multimedia Presentation

Media Pool Accessor

Image
retrieval
system

…

Multimedia Composition

Sequential …Parallel

SMIL 2.0
Generator

SVG 1.2
Generator

Mobile
SVG

Generator

„Citytour“ „Slide-
show“

URI
Media

Connector

URI
Profile

Connector
…CC/PP …

Flash
generator

Rendering of final multimedia 
presentation on end device
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Integration in our MM4U framework

Presentation Format Generators
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5 Multimedia Presentation
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Sample application – Personalized city guide

Generic application for personalized mobile city guides

Concrete city guide for Oldenburg in the North of Germany

Considers mainly the pedestrian zone 

Contains video, text, and image material of about 50 sights

Uses the MM4U framework and its components

The demonstrator supports

Output in different mobile presentation formats

Simulation of different end device characteristics

Personalization in regard of user’s interests and preferred language
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Transformation results in different formats
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Summary and conclusions

With our approach application developers can
Rely on existing players on the market
Focus on the multimedia content creation task
Leave the creation of the final presentations to our multi-channel 
presentation format generation

We are prepared to support new versions of the presentation formats 
or even brand new formats

Our approach can be seen as service provider for applications to bring 
their content over the last mile to the end user’s device setting

Project context 
Our competence center for mobile applications – Niccimon 
Multimodal mobile applications – ENABLED
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Thank you!

Are there any 
questions?


