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achievement of a real-time implementation that can process up to HDTV formats.
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1 Introduction

1.1 Scope

This document is set up inside the framework of SUIT FP6 project. The scope of this document is
to show and to make a short description of the Real-Time Scalable Video Coder that has been
provided to the project. This Real-Time Scalable Video Coder can deal with video formats up to
High Definition.

1.2 Objective

The main objective of this document is to make a short description of the Real-Time Scalable
Video Coder that has been provided to the project.

This encoder is based on a proprietary MPEG-4 AVC encoder that has been extended to become
compliant with the different upcoming SVC profiles.

This report is complementary to D5.8 which details how this real-time encoder has been built.
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2 Presentation of the Real-Time Scalable Video Coder

The platform shown in this document is a first real-time release from a multi-core GPP architecture
equipped with a single multi-DSP board used for video capture.

This real-time video encoder is compliant with the present SVC A (Baseline Profile) and B (High
Profile) profiles which are dealing with CGS SNR scalability.

It is including the Fidelity Range extensions (FRExt) tools used in AVC HP profiles in order to
recover the same visual rendering for HDTV broadcast than SDTV using MPEG-2 at high bitrates.

The encoder architecture is multi-sliced and multi-threaded in order to fully use computing power of
a multiprocessor architecture. It achieves real-time performances running over an eight-processor
Intel server (two quad-cores).

Inputs and outputs are performed using the VP3 multi-DSP electronic board described in annex of
this document. The encoder can be used either by capturing live feeds and streaming them over
Ethernet or by processing video files.

Figure 1: Multiprocessor RT-SVC Platform




IST-4-028042 SUIT Deliverable D5.10
Page 6

3 Real-Time Scalable Video Coder User Interface

The RT-SVC encoder must be used through a proprietary application interface developed by
VITEC Multimedia and named LiveWire.

A user can set up an application based on components commercialised by VITEC Multimedia
using visual programming. LiveWire affords a visual editor that enables to choose among a library
of available components required for its application and then links them by connecting outputs to
inputs of components; like in GraphEdit (Graphic editor for DirectShow filters inter-connection). By
this way, it can build progressively an application which will appear under the shape of an oriented
graph, as shown below.

Device D5SP
Input Output Imput IDcpContro
Video Capture Task 0 H264 SVC Encoder] i Storage
IDspControl Qutput Y Input Cutput Inpt
o e ¥ ,

\" Video Praview |
Input
N

Figure 2: LiveWire Visual Programming

The LiveWire graphical editor outputs a XML description file that is built dynamically by the
application when it is run under the LiveWire runtime environment as shown in the figure
underneath.

Under the preview video screen, are shown commands that enable to control the encoder at work.
On the right side, there is a set of a few commands enabling to insert texts and logos in the video
stream before encoding (OSD).

In the left bottom corner, a button allows to modify the settings of the application.
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Figure 3: RT-SVC Encoder User Interface

The next figure shows the parameters settings windows. At first use, default parameters can be
modified in order to define how encoding must be performed. After modification, the LiveWire XML
file is updated with the new selected values.

Concerning the RT-SVC encoder, it can be seen that encoding is controlled by defining:

the resolution of the input stream;

its frame rate;

if Picture Adaptive Field Frame (PAFF) mode is required;

if the input stream is an YV12 or IYUV stream (Chromas swapping);

if CAVLC or CABAC is selected for entropy coding;

if the in-loop deblocking filter is used or not;

the GoP size;

the number of quality layers to be generated after the base layer;

the number of spatial resolutions to be produced from the input resolution;

the number of processors to be used for encoding;
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- the number of slices to use for each spatial resolution;

- the array of bit rates to reach for each couple of spatial resolution and quality layer.
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Figure 4: RT-SVC Encoder Settings Window
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4 Conclusion

This document has shown the Real-Time Scalable Video Coder that can be adapted to provide
Multiple Description coded video streams and that can deal with a wide range of video formats
including High Definition. This software platform allows decoding as well as encoding video feeds.

It was built from a proprietary AVC set and by implementing SVC extensions. This platform affords
the three following different types of scalabilities: spatial, temporal and SNR ones. It is taking into
account the main evolution of the MPEG-4 SVC encoding format.

The platform shown in this document is a first real-time release from a multi-core GPP architecture
equipped with a single multi-DSP board used for video capture.

It has been provided to the project in order to set up a real-time demonstration of live encoding and
decoding.
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5 Acronyms

AVC Advanced Video Coder

BP Baseline Profile

CABAC Context Adaptive Binary Arithmetic Coding
CAVLC Context Adaptive Variable Length Coding
CGS Coarse Grain SNR scalability

DSP Digital Signal Processor

FREXt Fidelity Range Extensions

GoP Group of Pictures

GPP General Purpose Processor

HD High Definition

HDTV High Definition Television

HP High Profile

MPEG Motion Picture Expert Group

OSD On-Screen Display

PAFF Picture Adaptive Field-Frame

RT Real Time

SDTV Standard Definition Television

SNR Signal-to-Noise Ratio

SvC Scalable Video Coding

VP3 Video Parallel Programming Platform (VITEC Multimedia)
XML Extended Mark-up Language
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7 Annex: VP3 Data Sheet

W, VIR SO ML Com

VP:"

T Parallel ngrammable Prucessing
Multi DSP Platform for OEMs & Developers

KE_F features : VP is an extremely powerful parallel programmable
+ 18 GIPS and mors, processing platform dedicated to professional and
« B x TMS220DME4Z™ DSPs, industrial video applications like :
+ Digital Video inputs & autputs (SDI), +H.264/MPEG-4 real time top quality encoders and deco-
i:m Definition ready [I-I}-SI]:_]H.:ESIH}“}' ders.
+ Diggital Auclio inputs & outputs
+ Audio and Video sync, «High Definition MPEG-2 encoders/decoders,
+DVB-AS| inputs & outputs, «MPEG-2 to H.284 transcoders,
+ Configurable topod ogy, : g
« Efficient inter-processors communication, «Real time content analysis,
+ Hardware coprocessors, = Image processing, ...
+ TCR/IP stack,
+ Ethernet imterfacs,
+ PCI interface,

+ Standalens application ready {no PE)

WVITEC MULTIMEDIA Ime. USA & Canada
2014 Seaqull Diries - Duluth, GA J0006. LISA
Phone : [B7E) 330 3165

Fam : [B7E) GO0 3205

Email © usa_rifeslritacmm.com

VITEC MULTIMEDIA International Sales

B8, e Pierna Seimend - 22724 Chaillon Ceden - France
Phiore : +331 46730606 :
Fax +33 146 T3 06 00

Ermnail : infotwitecmm.com

T s i e i man s s bl LTH u




IST-4-028042

SUIT
Page 13

Deliverable D5.10

AHTECTUR O THE S0

VPp? implements 8 x
THMS3200ME42™ DSPs from
Texas Instruments running at
600 MHz {and soon 720 KMHz,

32,4 GIPS with & meximum of
A operations per irstruckion (4
operations of 8 bits, 2 opsra-
tions of 16 bits and 1 operation

of 153,6 GOPS. Each D5P has a
private local memory of 122
ME (SDRAM running at 100
MHz and 64 bits, which prowi-

1GHz, ...) thus providing up to of 32 bits) which is a maximum das a throughpue of 800 MB./s).
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VP ? architecture is highly flexible il e

and can be configured to fit to the L
specific needs of the developer's
applications. Each D5P has 3 powerful
and configurable video ports which
are used as one of the communication
wiays betwesn them. The topology of
the array of & processors can be defi-
red as a simple pipeline of eight pro- artial i
cessors, a fully parallel scheme or a 11 brwmdr

mix of both, A crozs-bar implemented v

in an FRPGA interconnects the video El )
ports of the DS Ps.
® ? Fimal 1wt ‘E » Widaosut
PCl Pl
[ PC ﬂ
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INER.DPs comumE S

DSP= can communicats information to sach others in sewve-
ral ways

Direct maemaory to memaory block sachanges through the
OME conviroller ssreices, High psrfommance DMA intar-pro-
a5 50r's communication channals haws bean optimized io
allewy 1t 1, 1 to n or 1 to all data sechangss.

Widen data or rae data through their sideo ports and the
oross-bar,

+The host busses of the D5Ps are linked to PO intefacs and
van sand.reneive messages to'from the host through the
PCl interfans.

o conTRoL R PRI

One DSP inkiates o Memory Block Transfar by sending a
recpiest tothe DMA Comtroller speaifying the list of desti-
nation C5Ps which shall receies the message. The hard s
re controller puts the mource and destination ISPs inhold
state and takes coninol of their local memories to read the
soume rmemory and arite o all the destination memories
simuliansoushy, Oroe the frarsfer i achiewed the DA
cortraller sands an ivterrupt to the source D5P o warn it
thiat its message hes been sent and also tothe destination
[5Ps to warn tham that they receesd a message

oA Co PROES SO

‘Tha FPGR implemsnting the crossbar sereica is alw the
ona interconnacting the digital wideo inputs and outputs o
the processors amay. It is large enough (up to BO0,000
gataes : Kilire's X225600E) to host o hardears coproces sar
implementing your own preprooessing algorichmes acting
on thewides data ksalf (for instares :filters, soaler, ). Tha
content of the FPGA con be downloaded at the initializa-
tion of the board from the Flash memory or by softwanc

‘Tha FPGE implementing the DMA controller i also large
enough [up to BO0O00 gates : Xilire's MC25600E) to host
another handware coprocessor implementing your osn
oompuitation algorithms too heasy orcomp ke to ba imple-
menied in softsvare fior instance : CABAC, .. ). The content
of tha FPGA can ba downlcaded at the initial mation of the
board from the flash memony or by softears.

DAUCHTER B0,

VP2 includes a main board and & daughisr board, The
main board indudes the PCland Ethermst interfaces and
the daughter board inckides the wideo and audio inputs
and outpuis. To devaelop a speaifio daughiar board with
other kind of widen and audio formats DV, analag,...) plea-
so contaot o Viteo represantativs.

o oo

VP *comes with a complete software environ-
ment ;

=Windows WDK’ driver (.5Y5) able to support
multi-board applications in the sama PC,

= The source code of a sample application run-
ning under Windows XP/2000 and addressing
directly the WDOM driver,

= Source code of DSP sample applications like
- Wideo pass-through, audio pass-through,
- Memaory BIST,
- DA transfars.

=Vitec recommends the usage of the Texas
Instruments developmeant tools to devel op
software for the D5Ps themsslves,
- CAC++ compiler,
- simulator,
- emulator via the RTDS probocol and stan-
dard [TAG connector,

= Multi-DSP applications can be emulated by
instancing several times the Tl emulator soft-
ware under Windows and the ITAG connector
onthe WP * board.
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SOFTWARE TOOLSREE T*CHNICAL SPECIFICATIONS S

& romplete framework, called Liea@ie™, for
devalopers who want to use VP? hardware to
dewelop a product rurming urder Windoes.
LiwaWira™ prowides a set of ready to uss
correcbable components kading toa drastic cut
of tha dewelopmant time. Lise®ire™ has marmy
advartages. It :

+ansures highly flaxibls, soalable, tnuly customi-
zable solutions,

v iz desigred to allow wall-structured paralial
devalopment,

ralloes to concetrate on solution speoific tasks,

voresroomes the limitations of saisting techmalo-
giws such as Direot Shos and COM in general,

+ alloavs lise reconnestion of functional compo-
nants without nterruption of actiee processes,

+ iz oompatible with WindZ COM, seriptable lan-
guages (Visual Basic, lawa Seript, .,

+takes advartages of XML based teohnokogies
and uses the Apache Xerces KENL parser,

+ proveides differant keecls of SOK abestraction,

from high kel BF for scripting languages
Win32 AP for limited backsvard compa-

tibility to tha low lesal sat of DOM Irterfaces for

advanced desclopment in Ce +,

Liwab¥ira™ parts :

- Lrew#ire Cora

- Lieeiire Compaonsnts

- Liwa/ire XML -besed Profiles

- Lieg#ire Custom Components Wizard for M3

Visual Studio C++

- Liwa/#ire Multiplatform Shall

- Liwa'Wire SOK

- Liee#ire Tutorial and Samples

Tostart using LiveWirs  bassd products, all you
hiaws ta do is to oreate an irstance of Assembly
Cortainer, initialize it with XML-based
Corfiguration Profile and run. Differant sophisti-
cabted profiles can bs created without stensivs
programming, using Intagrated Proparty Page or
direcily by editing the ML fike in the teat editor
of your choics, Components parameters persis-
tere ooimes then automatically.

Vary litths programming is needed to uses adean-
o Faatures, such o5 Command Soheduling and
Btomic Cormmand Blocks. With a fes cotra lines
of pod e you can complets an appl ieation capable
of running sxeoution soripts with frama acourate
precizion.

Custom LiveWire " components creation is sim-
plified by Wizard and they can be casily integra-
ted it saisting Assemblies.

The most important advarkage of the SOK i tha
leyered struckure of the LivwWire  framewsork
which allows a quick dewslopment cyolke.
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DSPs SPECIHCATIONS

VP " uses 0 TMSI200ME42™

« High-Performianie Digltal Medla Processor
- G0-MHz Clock Rats fand s0on 720 MHz, 1GHE, ..}
- .:.'-gﬂ AZ.Bit IrestnuctionsTyo ks,
- 4900 MIPS,
- Fully Software-Compatible With Codx

« WeloelTl.2. Extenslons to VelocITl. Advanced Very-Long-
Instruction-Word (VLIW) TM53200545 DS Core

- Eight Highly Indeperdent Functional Linits With WalooiT]. 2, Exersions:

- S ALLks (32./40-Bit), Each Supports Single 32.-Bit, Dual 16-Bit,
ar Duad 2-Bit Arkhmstic par Clock %«h

- T Multipliors Support Four 16 x 16-Bit Multiplies [22-Bit
Resuli=) par Clock Cyola or Eight 2 = 2-Bit Multiplies (16-Bit
Resulis) per Clock Cyola,

- Load-5tors Architecture With Non-Aligned Support,

- B4 32.Bit Genaral-Purpoes Ragistars,

- Irestnuction Packing Reduces Coda Siza,

- &1l Instructiors Conditional.

« Instruction Sat Features
- Byte-hddres zable (2-/16-732-/64-Bi Data),
- BBt Crewrflon Protection,
- Bit-Fiald Exiract, Set, Clear,
- Normalization, Saturation, Bi-Courting,
- VelexiTl. 2, ereassd Orthoganality.

« L17L2 Hernu? Arehitesiurs
- 1Z8K-Bit { 166 Byte) LIP Program Cache (Direct Mapped].
- 128K-Bit {16KByta) LD Data Cache |2 Way Set-Assoniat ),
- MLBit (256K- L2 Unified Mapped REM Cache (Fexible
Fﬂ.H.-En[EI'n A.Il%ct:'ghn]. l:
- Erdlanass: LitHe Endlan

+ Emhanced Direct-Mamory-Access (EDMA) Comtroller (54
|ﬂ[|E|]EI"I:|EI'It Chamnels)

+ 10100 Mb.s Ethemet MAC (EMAC)

« Three Configurable Video Ports : supports Multipls Resalutiors and
Viden Standards.

+ Thraa JZ-EIE GEI'IETELPLIFIIJEE Timers

« |EEE-1149.1 {JITAGT)

Che, MaledTL L VedariTL sndd TRISTNIOM 0 s irsdermsrkn ol Tessa v remesi.
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