ZflER%E (Data Compression)

o SBEEREE RSy ~ B GIMEE

o REHE . ASRE T EHAVENEREA T RSBk
Z A TEEE R - {E R Rt EUE BB SRR
WA RS -

o FFEG TEE/NE(40%), B0 (30%), HIARZF B
R e (30%)

o Textbook : “Introduction to Data Compression “,
Khalid and Sayood, Morgan Kaufmann, 2000. (7 H [EZ

H)
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Outline
* Introduction * Image Compression Standard
* Lossless Compression - JPEG (1991),
- Huffman Coding JPEG2000 (2000),
- Arithmetric Coding JBIG (1991),
- Dictionay Techniques JBIG2 (1999),
* Lossy Compression
- Scalar Quantization
- Vector Quantization Textbook : “Introduction to Data Compression
- Differential Encoding *, Khalid and Sayood, Morgan Kaufmann, 2000.

- Transform Coding
- Subband Coding

2007/9/13 Yuh-Ming Huang, Information Coding Lab., NCNU CSIE Introduction 2




Outline (Cont.)

* Video Compression Standard

G R N AR A AE Y TE = aH SR A WA (] - H—
2ITU-T » HE—2ISO/IEC JTC1 -

I TU-THHEHAR IS E 4R E s - DAH.26XHY
= F @l » H.261 ~ H.262 ~ H.2637(
H.26L) o

ISO/IECHEAERI| LAMPEG-x{ 2 (B4
MPEG-1 + MPEG-2fIMPEG-4) -
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Outline (Cont.)

- H.261 (1993, p x64 kbps p=1~30),
H.263 (1996, 10 kbps),
H.263+ (1998), H.263++(2001),

H.26L (2002) — video_phone,
multipoint_conference

- MPEG 1 (1992, 1.5Mbps) 352x240 (29.97 frame per second)
/ 352x288 (25 frame per second) resolution ,

MPEG 2 (1994, 4~270Mbps),
MPEG 4 (1999, 5kbps ~20Mbps)
MPEG7 (Multimedia Content Description Interface, 2001)
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Outline (Cont.)

MPEG21
* a multimedia framework to enable transparent and
augmented use of multimedia resources across a
wide range of networks and devices used by
different communities
*an uniform way to define, identify, describe,
manage, and protect multimedia data.

- H.264 ( MPEG-4 PART 10, 2003)
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H.264/AVC

H.264/AVC ( Advanced Video Coding ) #_ITU-T Video
Coding Experts Group (VCEG)#2ISO/IEC Moving Picture
Experts Group (MPEG) £ I % = enJoint Video Team (JVT)
ST AR R HE RS o VT 137 H.264/AVCARL A R &5 1
Bepid £ pHEAFE- 2 B2%a L ERAE
(network-friendly) 2 & 5 $3%4% (error resilience) sc # 4R
ARGHN > R ERFFTEIFETTLAR (HDTV)
R IR 0 TP Attt X -4 B o (rate-distortion
efficiency) » & ¥ 4p #& *> MPEG-2 ~ H.263v2 (Annexes
DFIJT) & MPEG-4 Advanced Simple Profilesf. :t & 4545 3
BAp B R S & T T & g 950%0 b oehin g (B
5 MPEG-2 % ¥)2.25-2.5% ; @ +* MPEG-4 ASP % ¥
1.6-212) o
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H.264/AVC - H{ H

H.264/AVC A~ HAHEBERCE » FHd = B 1526 DA NIYRE
?‘é{éﬁﬁz et EAEHENEREM: - sESE/EH & A EAVAR
ez BFETHE L HAY 3G L K S NS (HD)
nﬂﬁ”ﬁ” H.264/AVC mJ#UEHMEE MR E - % 50-160
Kbps 1Y 3G FH#52 7 » (Hifg3 800-1500 Kbps HYEEAE AT &
(SD) #ifsz R > DURHiE=% 5-7 Mbps BYEE HD fHE{
(1280x720 - 24p) - DL fH#m=s 7-9 Mbps #Y full HD 7:f
(1920x1080 > 24p) - FrLLl > A4 H SDDVD 3 H@ﬁgwﬂi
5> H.264/AVC T DLEEH, full HD Wi - EBE
H.264/AVC 4% B DVD hig , @@EF—R HD DVD
FEFUAEAEF « Full HD H.264/AVC 171 1] DAIES H 5 E R EE RS
F#ElY - A5 T Cinema HD Display il g5 FH 22 #L I iYy Power
Mac G5 » ZFREIF A= S RS R EET -
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ﬁ%ﬁﬁ)ﬂii H264 ;?é ﬁZ Eé %Z#E’\?%ﬂ@%ﬁi% » LA DAEE L

4 Part 2 E’jIEHiz %‘&T QU|ckT|me 7

H.264 » E2R K/ INT LIRS TUfE - H.
e 3G § HD

H.264 £ %ﬁ%ﬁﬁ’]ﬁ F E A zEE Jmﬁﬁfﬁﬁﬁ’\]@éﬁ%{%  BIIANEERE

DVD - fiilEask - fEiE ﬁnﬂ R I l&%ﬁﬁ%@éﬂ(’ i HAE

HEENRRET T o H.264 1] {E 23 be fE 260l Pt
3G E HD %% o ﬁuﬁ%ﬁ@]iﬁﬁ iChat ~ Internet ~

ik
B FEEEmE R > H.264 & T%Uﬁﬁﬁﬁ;ﬂ@ﬁu
(E A E LT B B AR R HUE B
- {TEHANZE 176x144, 10-24 fps 50-60 Kbps
— Internet/fZAEAEATE 640x480, 24 fps 1-2 Mbps
- =f#ENTE1280%720, 24fps  5-6 Mbps
— B NAENTEE1920%1080, 24fps  7-8 Mbps
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eNnA Video Chat with Linda

|

H.263 Compression H.264/AVC Compression
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* IEEMPEG-AERAT T KB IE SRS - S — R s R g ==
ar R R R - FE20014E 5557 fEMPEGAHG K& L - MPEG R
DUREE R R 5 2R S AV IIMPEG-455 0 (Part 10) - ik
s o T EPEASE D (Part2) AFREMHE - FE(E2003F 581
BRI RE A © BEI R 1R HY R JFRIAZEISO MPEG-41H
i 7 1TU H.26L5R REYPRER(ITUEHEH.261 ~ H.263 10 R BR a4
HYEHER) - FBE L > H.26LAYEANEBE IMPEG-4 simple profilefE# -
HERLYT [3dB > ZEIEFE T - MPEGAH &1 20 e 15 i KK
MPEG-425 - H S0 & A S A — LR (8% - (D40 g o o B
fEPart 25/EPart 10 - [EAHEE N ZZ NG i MPEG-4 /4 AL B 2%
HERR © S8 BAEZERS A - MPEGIHE(EE - HEBH AU
HYBEIE e H 2 & 52 B LR 2 - JTvePart 28iPart 105 €
s AE A R8T - M H PAR -
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General Model of a Communication System

Transmitter Part

Prefilter | x[n]| Source Channel
X(t) . > " Modulator
o Sampler Encoder Encoder
Source 29 § 5 SR,
8 <. 5~ =g Physical
£ &, e) Channel
- S =1
S . =
=) Receiver Part <
y(t) |Reconstruction|Y[N]| Source | | Channel
> o « Decod ar ; «—Demodulator
. ilter r r
Sink te ecode ecode
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Introduction

e Morse code : e(e), a(e -), g(-- ® --), j(® ---)

e Why data compression ?
- Parkinsons’s First Law : it seems that the need for mass storage
and transmission at least twice as fast as storage and
transmission capacities improve
- airwave : limited bandwidth due to the characteristics of atmosphere

e Data compression
- (modeling) to extract information about any redundancy that exist in
the data and describe the redundancy in the form of a model
- (coding) a description of the model and a description of how the
data differ from the model are encoded (parameters of the model and

the difference)

Ex. X,:91111111413151716172021 5 bits/symbol
)A(n :91011121314151617 18 19 20
d,:010-11-101-1-111 2 bits/symbol

X,=n+8,n=12.. d, =x,-%
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Measurements of Performance

Complexity : how fast the algorithm performs
Memory required to implement the algorithm
Amount of compression

- compression ratio : length of the original data / length of the
data after compression (eg. 4:1)

- rate (R ) : bits per sample
- bpp : bits per pixel
How closely the reconstructed data resembles the original data

(for I.O 55y compression) mean square error (mse):
- Objective measure

1 N
SNR ( Signal - to - Noise Ratio) Od :NZ(Xn ~¥,)?
n=1

- Subjective measure o?
) ! SNR(db) =10logy, 7%
MOS ( Mean Opinion Score ) oF
{x.}: source sequence where = 1010050 o’ —10log,, o}
{y,.}: reconstructed sequence 1N
=N Z Xn2
N az
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TwinPEG Pro & AIEMPEG-1/2/4% S REZH

@ FE{EETRESL # X £ 8, BSDI,Component,S-Video Jx Composite iy A,
©® BHF - WIKMPEG-1 MPEG 2B MPEGA L ZW A BRI R 7%

[l — % 2R I v [ (D VD B VO D M2 K R FERF RS2 R — 4
® ETHEWMAESR - TIEMPEC AR S B REN, SR AN 2SR E
) ﬁﬁ?ﬁ%EMODﬁﬁﬁﬁ%%ﬁﬁ(MPEGQ Transport Stream)

TWInPEGPro | —»[B580i% |
ES RS MPEG-1/2/4
WS ERERR AR | ) [FEICD

!ﬁ.ﬁtﬂ&lﬂﬁ)ﬁmﬁnﬂ

frACEE LT RN 1L P2609 (563211 GIMBE 129
TEL:(02)29999128 FAX:(02)29992360
http://www.leadwave.com.tw
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RIS BB REE New A4 PowerDVD 3.0 New
FHETREIEE New EHETIRE New
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PEREE

2007/9/13 Yuh-Ming Huang, Information Coding Lab., NCNU CSIE Introduction 15




