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Emovainyn

MPEG4 — 10 6TavTop CUUTIEGTC TOAVUECIKOY
OVTIKELUEVQOY

— Epoapuoyéc: xivntd tmApmva 3ng yevidc, oOlaoiktvo,
amodnkevon, Yynelokn tTNAEOpao

Avtikeipeva: (pvoko) Bivteo, TpoOGmTA, OlyTL
KMudkmon: ypovikr, Yopikn, TOl0TNTOG
AvOEKTIKOTNTO GTO GPAALATO KATA TN LETAOOGT)

Kawvovpywa epyaieio fertioonc Tov Adyov
GUUTLEGTG
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Ernavainyn (2)

o Kouvovpywa epyareio coumiconc Pivieo:

— Amepropiotn 010pfmwon Kivnonc

— 4 Awovdopoto Kivnong ava MB

— BeAtiopevog tpdmog 01opopiKnc KMOKOTOINGNC
OLVOGLLOTOC Kivnong

— EmovopBmon kivnong aAAAOKOAVTTOUEVOV UITAOK

— Al@opikn kootkomoinong cvvteAeotwv DCT

— Kwotkomoinon petafAnton unkovg tplov mopoyovimy
(ap1lOUOC UNOEVIK®V, TIUN UN-UNOEVIKOV GUVTEAEGTY),
EVOELLT TEAEVTOLOV cLUPOAOV), 3 GaPDOGELS ZIg-Zag

— 2 uébooot kPavromoinong
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Emavainyn (3)

e AvOektikotnto oto 00pvPo Katd
uetaooon ynerakov Pivieo MPEG4
— Tloxetomoinon ocooucvawv (RM)
— Emavainyn emrepotioos (HEC)
— Xwpiouog ogoouévav (DP)
— Avaotpéyiuol kworkol UeTafintod unKovg
(RVLC)
— Kvihikn evoo-avaveémaon (CIR)

— IIpocappocuévn evoo-avavémon (AIR)
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MPEG4 video: error resilience

 Either has 2 ones (one at the beginning and one at

the end) with a number of 0’s between 0-11, 1.e.
11, 101, ..., 1000000000001

* Or has 3 zeroes (one at the beginning, one in the
middle and one at the end) with a number of 1°s
between 0-11, 1.e. 000, 0010, ...,
O1111110111110

 Each RVLC codeword 1s followed by 1 bit (0/1)
that allows for 2 symbols to be coded + 1 sign bit
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MPEG4 video: error resilience

* ESC coding of (run, level, last) 1s coded using
fixed length code that allows for bi-directional
decoding

 RVLC have higher average length than regular
VLCs but very small difference

* Only DCT coefficients (run, level, last) are coded
with RVLC when data partitioning 1s enabled in
order to recover partial data after error 1s detected
while normal (forward) decoding 1s performed
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MPEG4 video: error resilience

 RVLC decoding strategies: Cases 1 & 2

L L
Error detected positions : X FError detected positions X 4 :
in a bitstream L1 L b D L2 in a bitstream Ll l y ?
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5 : N 5 :
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MPEG4 video: error resilience

 RVLC decoding strategies: Cases 3 &

4

L
Frror detected positions Frror detected positions N 5
in a bitstream Ll o L2 ina bitstream L : >< 2
N .
Nurber of decoded : Nurrber of decoded :
MBs correspondingto N : MBs correspondingto
Ll and 12 - N2 Ladl2 M A2
MBs to be discarded MBs to be discarded
— — — —
N-b miAL) N T’fﬂ%t{)crﬁ wo Ococaliag  MniN-b m(L2), NN2I} Min{N-f mb(L1), NNI-I}
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MPEG4 video: error resilience

* Cyclic Intra Refresh (CIR): periodically
encode MBs in VOP using Intra mode to
inhibit error propagation

 Certain percentage of MBs are intra-coded
for each VOP (e.g. 2 MBs for QCIF => 2%)

* Can be used for all existing video
compression standards (MPEG1/2, H.263)
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MPEG4 video: error resilience

* Adaptive Intra Refresh: encoder controlled
— Motion area detection through SAD
— Motion area MBs coded 1n Intra mode
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MPEG4 video: error resilience

 Error resilience tools reduce coding
efficiency

* When adding all such tools, about 10%
higher bit-rate 1s required to achieve same
quality for the no-error case

* Video quality 1s dramatically improved
when error 1s present during transmission,
especially by combining intelligent error
concealment strategy at the decoder
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Tensilica’s Xtensa CPU

A configurable, extensible and synthesizable processor
core for embedded System-On-Chip (SoC)

Tensilica Instruction Extension(TIE)
— Designer defined instructions

Configurable interface
— Processor Interface(PIF) width
— High speed Xtensa Local Memory Interface(XLMI)

Multiprocessor Development and Debug Capability
Memory Management Configuration

Optional Units to fit the application
— Multiplier, MAC, and Vectra DSP
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Xtensa processor architecture

I Base ISA Feature
B Configurable Function

TRACE Port Optional Function
-Optional & Configurable

Instruction Extensions - TIE

Instruction ITLB Cache

Fetch _,r PC Instruction ROM
Unit

JTAG Tap Control
On Chip Debug

Align and Decode

Register File

Write Xtensa Processor

Exception Support Buffer Interface

|——»

Designer-
Defined
Execution

Units Vectra DSP

" Designer- ALU o AV
g _ Defined

—l

Interrupt Control 3 MUL 16
n e External Interface

5 MUL 32
4
o
o

(4 to 32 entries) (PIF)

Data
Load / Store
Unit
Data Address Watch 0to n

Instruction Address Watch 0 to n




Optimization with Xtensa

Processor

Software and Hardware Optimization
Procedure |
Modify source Modity your

Processor ‘

Examine and understand
The results

L Re-run & Profile
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Recompile

o
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Memory structures

Linear memory models do not fit traditional
Image/video data representations

Memory latency is major bottleneck, especially with
small cache sizes.

Motion estimation/motion compensation require
massive amounts of data transfer between memory
and processor

»
»

\ stride

>

2-D Image 1-D Memory
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KCycles
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Xtensa LLX

» Xpress compiler

— Try different configuration options, profile and
choose the best

* 5- or 7-stage pipeline
» TIE ports and queues

« FLIX (Flexible Length Instructions
Extensions)
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AocKnon

e Noa vAomomaceTe TOV aAYOPIOUO EVPEGTC
OLOVOGLOTOG KIvNGNC ¥PNOILOTOIMVTUC TO
KPLTNPL0 TNG EAAYIGTOTOINGONS TOV 00pOoiGLATOG
TOV ATOAVTOV TILOV TOV OpopaVv (minSAD)

* No eQapUOGETE TOV AAYOPIOLO EVPECTC
OLVOGUOTOG Kivniong o€ umhok 16x16
POTEVOTNTAC TOL Pivteo srcl9 kot va 6YEOIACETE
TO 1IGTOYPOLLA TOV OLOLVUGUATOV KIVI|OTG
op1LovTim¢ Ko KaOETMC Yo KAbe KapE
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Acxknon (ocuveEyeln)

 No LETOPEPETE TO TPOYPULLUOL UTTO
apyrtektovikn) PC (Windows/Intel/AMD)
o€ apyrtektovikn Tensilica-Xtensa.
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