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A VIDEO COMPRESSIONCIIiP SET

APPLICATIONS
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A VIDEO COMPRESSIONCHIP SET

VIDEO ENCODER(CCITT)

• 64 Kbit/S VIDEO PHONES(CCITT)

• 1 Mbit/S VIDEO CONFERENCING(CCITT)

• 1 Mbit/S MULTIMEDIA (MPEG)

• 10Mbit/S TV TRANSMISSION

• 60 Mbit/S "HDTV' TRANSMISSION

• IMAGE STORAGE(JPEG)

Current
Frame

Motion
Vector

GOALS

• SOLVE COREPROBLEMS

• REUSABLEBUILDING BLOCKS

• COMPATIBLE WITH "STANDARDS"

• FAST DESIGN/REDESIGN

• LOW COST

• LOSSLESSOPERATIONS

- OptionalTemporalPrediction(ME)

- VariableLength Coding(VLC,VLD)

- Error Correction

• LOSSYOPERATIONS

- SpatialPrediction(DCT)

- Quantization
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VIDEO DECODER(CCITT)
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A VIDEO COMPRESSIONCHIP SET

IMAGE COMPRESSION

Inter-frameMode Select

Motion Vector

StepSize

Det'odedData
Data

• JPEGIMAGE COMPRESSION
- Similar to Video Compression

in Intra Mode

- ImagesMay beVery Large

• JPEGENCODER

• JPEGDECODER

Compreued
Data

• SUBSETOF ENCODER

• INV Q, IDCT, FILTER MUST TRACK
Decoded

Data
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VIDEO COMPRESSION- THE PROCESSORS

L64720- MOTION ESTIMATION

• COMPUTESFORALL N2 (i,j):

. g.

VIDEO COMPRESSION- THE PROCESSORS

LARGER SEARCHWINDOWS

N-IN-I ( J- error{iJ)= E E aha SW{x+i,y+j)-DB{x,y)
)'=Ox=O

SEARCHWINDOW

DATA lBLOCK N
(DB) !

--N-

SEARCHWINDOW

1
2N

1
i-

DATA
BLOCK

(DB)

o = NxN Block or Data

".. I!. c. ｩｾﾷＮＭＢＺｉ ..F-.l ｾＢ .... - n.9_J>.I':f.'. ｾＮ n (; .l? .1';.' ｦｾGIIIJKL GIIIJKL GIIIJKL
ｾ ｩ ｪ Ｖ ｾ ｑ ｩ ｾ ｾ ｾ ｾ Ｓ ｒ ｩ ｪ ｾ ｾ ｾ ｉ ｾ ｾ
STUVWX STUVWX STUVWX-- -. - --- f-- - - _H_I-- - f-- f-- -
__ ._ .. .__ . . __. .._ _ _ . L- __

SEARCHWINDOW OVER ORIGINAL IMAGE

ｾ ｾ ｾ ｾ ｾ ｾ ｉ ｾ ｾ ｾ ｉ
MNO NOr OP

DESIRED3N x 3N SEARCHWINDOWS

----2N----

• 8-BIT INPUT DATA
1"Aiil[il"C1
w....w l!!.J..J

IoClICDl
l!!.J..J LuJ Ie DIIoEl

I J l..L..!iI

• 56JJ8ecEXECUTION TIME (N=16)

• OUTPUT:error(iJ),min error, error(O,O)

JGIil fiiIl fiiIl fiJl rTJl ["TKJ
ｾ ｾ ｾ ｾ ｾ ｾ

2N x 2N SEARCHWINDOWS FOREACH PROCESSOR

• EACH PROCCOMPUTESSOMEERRORS

• SAME DATA BLOCK FOREACH PROC
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VIDEO COMPRESSION- THE PROCESSORS

L64730- nCT, mCT, FILTER

• 8 X 8 DATA BLOCK

• THREEOPERATINGMODES

o AUX 0 "'IX

ｾ ｾ ｾ ｾ

INTER-y ｉ ｎ ｔ ｆ Ｎ Ｎ ｒ ｾ

01-0-8-0001-8-0-0001-1 FILTER ｾ ｄ ｏ

• 12-BIT I/O

• CONFORMSTO H.261 ERRORSPECS

• SUSTAINED PIXEL RATES TO 40 MHz

• HANDLES INTER MODE PREDICTION

• COMPUTES:

) I 7 7 ) [ 1rU(2x+l)t [1rV(2y+l) 1BD(u,v ="i2C(u)C(v)E E bd(x,y cos 16 os
• ""Oy=0 16

bd(x,y)=2EEC(U)C(V)BD(U,V)Cos[1rU(2x+l) los[1rV(2Y+l) 1
u-oy-o 16 r 16
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VIDEO COMPRESSION- THE PROCESSORS

L64730- nCT, mCT, FILTER

01

ROW PROCESSORARRAY

OCT

ONTROl

COLUMN PROCESSORARRAY

00
• INTERNAL CONTROLLER

• SEPARABLEPROCESSOR

• STREAM DATA I/O



. 12· . 13·

VIDEO COMPRESSION- THE PROCESSORS VIDEO COMPRESSION- THE PROCESSORS

L64730- DCT, mCT, FILTER
L64740- QUANTIZATION PROCESSOR

ZIG-ZAG

---................Ｎ ｯ Ｎ Ｎ Ｍ Ｎ Ｎ Ｎ ｌ Ｎ Ｍ Ｇ Ｍ Ｍ ｾ Ｎ Ｍ ｊ HIGH
FREQ

LOW
FREQ ｲＭｲＭｲＭＭｲＭｲＮＮＮＬＮＭＭＭＭＭＭｾ

HIGH
FREQ

RASTER

-

• TWO QUANTIZATION TABLES

• CAN CASCADEWITH DCT, IDCT

.I2-BIT DCT COEFFICIENTS

LOW
FREQ

FUNCTION JPEG CCITT

QUANTIZA TION FREQ
STEPSIZE DEPEND

FIXED

ｾ ｟ ｉ ｇ Ｍ ｚ ａ ｇ RUN CODING YES YES

ｾ ｌ ｬ ｐ QUANT COEFF NO 8-BITS

DPCM FOR DC COEFF YES NO

VAR THRESHOLD NO OPTIONAL

WALLACE TREE ADDER ARRAY

• I-STAGE FAST TRANSFORM

- .. Mults

• ROUND CARRY SAVE FORMAT
_ "EatAway" Low Mult Bits

_ HasUpredictableError Props
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VIDEO COMPRESSION- THE PROCESSORS

L64740- QUANTIZATION PROCESSOR
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VIDEO COMPRESSION- THE PROCESSORS

L64715- BCH CODEC

• CCITT MODE

COEFFIN

COEFFOUT

EVENT

EVENT

• BCll (611,493)ENCODER/DECODER

• CORRECTSTWO ERRORS

• PERFORMSFRAMING

AND SYNCHRONIZATION

• 20 MBIT /SECFULL DUPLEX

• DETECTSDECODING FAILURE

• QUANTIZATION

q

•
l/X

Mant

X -+---t(

Y=X/q

ECLK

EDI FRAME EDOBITBCn GENERA-
TION

NCODER

ElMS EOMS

q

8

DCLK

Y Y X
II II DOl DDO

SYNCn BCn

DFAIL
X=qY DECODER
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VIDEO COMPRESSION- THE PROCESSORS

SYNCHRONIZATION

• INFORMATION

- SyncPattern(I-bit/Block)

- Error Count(611-bits/Block)

• TRADE OFFHARDWARE, SYNC TIME

- Search266-Positionsin Parallel

- UseError Countfor Stability

• 17 -

A VIDEO COMPRESSIONCHIP SET

SUMMARY

• cmp SETDEVELOPEDFOR:

- VIDEO COMPRESSION

- IMAGE COMPRESSION

• PIPELINED OR "CO-PROCESSOR"MODES

• BLOCK ORIENTED DATA I/O

• BUILDING BLOCK PROCESSORS

INPUT BIT ------\\'
ｉ ｾ ｃ ｯ ..t

SYNCPOS

Currl'ot
Frame

L64740

L64716
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