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BaoikeEg ApxEC Zupmieong

1. EAaxiotomoinon Xxwplkng mAsovacpatikotntag (spatial
redundancy) - m.x. transform coding

2. EAaxiotomoinon XpoviKNg TAEOVACHATIKOTNTAC
(temporal redundancy) - m.x. motion compensated
prediction

3. Kwdikomoinon evipomiag (entropy coding) - m.x.
Huffman coding
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DPCM

o Metau pixels aAAd kat peta&u frames
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Transform Coding

o [Mapadetypa
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Discrete Cosine Transform

o [poocgyylon tou KLT

o Katavopn otabepwVv wWOoTE Ol CUVTEAECTEC vda €ival
Hetalu -2047 kat +2047

Flx) = fZC(ll)F(M)COS(N(zz;])u) x=0,1,....N—1

u=0

A = 7(2x + Du
F(u)—J;C(u);)f(x)cos( N ) u=0,1.... N—1

C(u)=sqrt(1/2) av u=0, 1 dlagopseTiKa

e Mismatch Control
— Mn TutTOTTOINUEVN UAOTTOINON OUCOWPEUEI OPAAUO OTO OEKTN.
— [NpoaoBnkn weudoTuxaiou aruaTOG TO KPATAElI HEOA OE OpIA
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KBavtiopog (quantization)

e Me dead-zone (Tumikd yia AC) o -
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Motion Estimation

o Ala@opd OLadoXIKWV EIKOVWYV XwpI¢ (a) kat pe (b)
EKTIUNON Kivnong
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MovtéEAo ME
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Texvikec ME

« Full-search, moAumAokotnta (2w+1)2 - 50-65 %
OUVOAIKNG UTTOAOYIOTIKNG TTOAUTTAOKOTNTAC TUTTILKOU
KwOIKOTTOINTN

e NMapadetypa taxu aAiyopibpou - Cross-Search Algorithm
(CSA), moAumAokotnta 5+4log,w

A
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lepapxikn Ektipnon (Hierarchical ME)

o |Olaitepa xpnolpn o€ scalable codecs
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Kwodikotoinon Evtporiac

n
 Evtpomia H(x) =~ ) pilog, pi
i=l

e Huffman & Arithmetic Coding
o Mapadstypa Huffman:

Code Symbol Prob

(0)
01 A 0.25 €025 € 025 0.33 0.42 0.58 «——1.0
11 B 0.20 ¢&—— 0.2\ 0.22 0.25 0.33 0.42
(0)
000 C 0.134¢—0.18 0.2 0.22 0.25 )
(0)
001 D 0.15 ¢—0.15 0.18 0.20 )
0
100 E 0.2 —0.12 O 0.15
(1)
(0)
1010 F 0.06 0.10
:|/ (1)
011 G 0.04
(1)
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[evikn Apxitektovikn Kwodikomointn Bivteo

e Interframe predictive encoder
o KaAumTtel OAEC TIC YEVIEC KwOIKOTIOINTWY Bivieo!
o [Mapatnpnote cuvdeon buffer-quantizer (rate control)

inter/intra

B —

input 'l l

. _

v'ﬂ._. —~— DCT [ quantiser l VLC M buffer —*
. _ t it
~ : HRNELE stream

Q&DCT
frame

store

] motion
estimator

motion vectors
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ATTOKWOIKOTIOINTAC

compressed decoded
bit stream picture
— VLD > 1Q [—{ IDCT + >

frame store

T
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Emtevypata otnv Kwdikomoinon Bivteo

Variable block size Variable block size

PSNR (16x16 — 4x4) + (16x16 — 8x8)
quarter-pel + (H.263, 1996) +
[dB] |
multi-frame quarter-pel

40 motion compensation motion compensation

(H.264/AVC, 2&:*))4 / }y

Bit-rate Reduction: 75%
>

W
oo
I

Integer-pel
motion
compensation

(H.261, 1991)
Intraframe

DCT coding
(JPEG, 1990)

Half-pel

motion compensation

(MPEG-1 1993

«—— MPEG-21994)

Foreman
10 Hz, QCIF

N\

Rate [kbit/s]

200

0 100
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"YAn (Ghanbari)

o KeaAaiwa 1-3
o KegpdaAalo 4 - eKTOC
o KegaAalo 5

— JPEG — Baseline
— JPEG2000 - ek16¢
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JPEG

e Joint (ITU+ISO) Photographic Experts Group
e JPEG 1994 (I1SO 10918-1) - .jpg

« Coding

* File format (JIF - Annex B, JFIF)
« JPEG2000 2000 (ISO 15444-1) - .jp2
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JPEG - Lossless

source compressed
image data . entropy image data
—— " predictor — ”
A coder
entropy table
specifications
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JPEG - Lossless

e 3 sample prediction neighborhood
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Baseline Sequential JPEG (Lossy)

image
—'Q—'DCT—' 0

!

offset
(128)
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[Mivaka¢ Luminance Q

16 11 10 16 24 40 51 61
12 12 14 19 26 58 60 99
14 13 16 24 40 o7 69 56
14 17 22 29 51 87 80 62
18 22 37 56 68 109 103 77
24 35 55 64 81 104 113 92
49 64 /8 87 103 121 120 101
72 92 95 98 112 100 103 99

Fu,v) = Fi(u, v) x Q(u,v)

Fl(u,v) = {ZEZ Z;J
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Q Factor

e To a moAAamAactalel Ta oTolXela Tou Tivakd

50
= if 1 < PEG <
o 7 JPEG ifl <q_JPEG <350
2xXq JPEG

100

a=2- if 50 < g JPEG <99
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Kwoilkomoinon DCT

e DC - mpoBAewn
e AC - zig-zag scan + run-length encoding

AC(1,0)
‘ i—1 1 DC(0,0) = AC(?,O)
>
b]OCk,'_| b]OCk,’
DIFF =DC;—DC;_;
AC(0,7) AC(7,7)
differential encoding of DC zigzag scanning of AC
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Kwolkomoinon ZuvteAsotwy DC

o DIFF = Range (CAT) + Twn

CAT Range

0 ;

1 -1, 1

2 -3,-2,2,3

3 -7,..-4,4,.7

11 -2047,...-1024, 1024,... 2047

o Kwdikomoinong TeAlkwyv bits TipNg
* Av DIFF>0, &ekivag atro 1o mmpwrto bit pe mipn 1
* Av DIFF<0, &ekivag atro 1o mrpwrto bit tou DIFF-1 pe ipR 0
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Mapadeiypa

« DIFF = 6 (0...0110)
— DIFF >0
— CAT = 3 (4=<DIFF<7), bits = 100 (Iivakag B.1 BiBAiou)
— TeAikd bits 110
— Tehiko¢ kwdikag = 100110
e DIFF =-3
— DIFF <0
— CAT = 2 (-3=<DIFF=-2), bits = 011 (Ilivakac B.1 BiBAiou)
— DIFF-1=-4 1 1....100
— TeAika bits 00
— TeNKOG Kwdikag 01100
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Kwolkotroinon ZuvteAsotwy AC

o Kwdikomoinon (RUN, CAT) n (RUN, SIZE)

e Max run = 15, yla peyaAutepa runs emavaAapuBavelc to
ocupBoAo (15, 0)

« EOB = (0, 0) = t€A0¢ oelpac AC
o Kwodlkomoinon umoAoumwy bits omwg DC
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Mapadeiypa

v
31 18  (O0—>»0 0 0 0 0
—21/—13/0/0 0 0 0 0
0+/5/0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
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Sequential JPEG

25% 50%

75% 100%
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Progressive JPEG

e Bitplane coding

0 0,1,8

0,1,8,16,9,2,3,10,17,24 all
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Hierarchical Multiresolution Encoding




Hierarchical Multiresolution Encoder

| 1/4 4 DT top level bit stream

input
image IDCT
2
= second level bit stream
—» 12 ——» H DCT >
+
IDCT
+
_+_
2
- base level bit stream
DET >
+
IDET
bit stream for
+ .
= lossless coding
>
+
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