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Recon�gurable Video Coding

Current issues
) Flexibility

) Quality

) Speed

) Energy saving
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Plan

1 Project : Transmedi@

2 General design

3 Memory access management

4 Prospects
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Transmedi@

Who ? How ? What for ?
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Project framework

Direction générale des entreprises
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Targets

How to design an optimised solution
for media video processing ?

Core network + Access network
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Context : access network

Function

HD and SD broadcasting

Needs
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Context : access network

Function

HD and SD broadcasting

Different networks
(Mobile, IPTV,...)

Codecs evolution

Different devices

Needs

One design

Real-time performance

Re-programmable &

recon�gurable

Treating cost decrease
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Context : core network

Function

Different networks
(Mobile, IPTV,...)

Codecs evolution

Different users and
formats

low résolution streams

Extension of services
(Content treatments)

Needs

growing resolution

Re-programmable &

recon�gurable

More and more streams

to be treated

Speeding up content

treatments
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Working cases
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Partners
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Skills

Alcatel Lucent : project management, Video transcoding

(149H/M)

IRISA/ENSSAT : FPGA coprocessing - codecs

(72H/M)

ENSTB : Processors and video coding expertise

(36H/M)

Supelec/IETR : Dynamic recon�guration - FPGA

(23H/M)

Envivio : HD video transcoding

(77H/M)
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General design

What is the proposed solution for media
processing ?
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Co-processor architecture

Examples : Upscaling, logo/ad insertion, Motion estimation
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Co-processor architecture
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Functionnal Unit
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Downstream distribution
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Upstream distribution
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Recon�gurable Processing Unit
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Recon�gurable Processing Unit
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Memory access management

How to optimise memory access ?
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Issue

Working on pixels

8 bits/pixels
Full image scan
Sometimes multiple images needed
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Bandwidth requirement in motion estimation
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Data Reuse

Common pixels between
two adjacent block processes
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Proposal
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VMMU in Transmedi@

25



Transmedia General design Memory access management Prospects

Results

VMMU ) page table dedicated to video

26



Transmedia General design Memory access management Prospects

Results

VMMU ) page table dedicated to video

Recon�guration : level of data reuse

Setting : frame size, search area

CIF 30fps DVD 25fps HDTV 25fps

No Re-Use 243:30 829:44 4147; 2
High Level of Re-use 97:69 332:08 1659; 2

Synthesis result for one con�guration/one setting :

7 streams in parallel for HDTV 25 frames per second
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In the short run

1 Achieve VMMU developpement
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In the short run

1 Achieve VMMU developpement
2 VMMU insertion in Transmedi@ Processing Unit
3 Processing Unit developpement for one algorithm
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In the long run

Achieve co-processor developpement

De�ne the whole architecture dedicated to Recon�gurable
Video Coding

Operations
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In the long run

Achieve co-processor developpement

De�ne the whole architecture dedicated to Recon�gurable
Video Coding

Operations

Memory
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The End
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