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H.261

« “Video codec for audiovisual services at p x 64 kbit/s”

o Kwdlkomoinon yla petadoon amo KavaAla Yneplakng
tnAspwviag (64 kbit/s) - 1 < p < 30

2npeiwon:
30 kavaAwa sival n xwpntikotnta E1 ypappung (He 2 akopa KavaAla yla
framing/signaling)

e AwaBeoipo:
o Tpexouoa £kdoon 3/93, 25 ceAldeC
o Oa 10 60oUpE AETITOPEPWC, OEAIOA-oEAIDA.
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Opyavwon tng £IKOVAc
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a macroblock structure
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[apouciaon amo to Keipevo tou H.261

Ot dlaaveleg 6-14 (pExpl TNV «Kwdlkomolntng>
XpNolPoTolouvTal EMEENYNUATIKA YIA TO KEIPEVO
Tou H.261)
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Loop Filter

e a- apxikn, b - 256 Kbps (xwpic loop filter)

a b
e a- 128 Kbps, b - 64 Kbps (xwpic loop filter)
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Loop Filter (2)

e a- 128 Kbps, b - 64 Kbps (xwpic loop filter)

a b
e a- 128 Kbps, b - 64 Kbps (pe loop filter)
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Loop Filter (3)

e {1/4,1/2, 1/4} - 2D separable
e XTA AKPA TNC £lKOVAC yivetal {0, 1, 0}
o To BiBAio £xel AdBoc @piAtpa ota akpa (Xxnpa 6.16):

A
N
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MB Addressing

start GOB end GOB

1 000 30 4 0 1 0
relative addresses
fixed (not coded) MB
nonfixed (coded) MB

Yupmieon Asdopévwy - A. EAguBeplddng



Motion Vector

e EUpog [-15, +15]
o MVDs kwodikomolouvtatl pe VLC StmAwY TIHWYV

e Predictor reset otav:

— Apxn ypapung oe GOB
— Meta atro skipped MB

— MeTa amé MB xwpic MV
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Block Addressing

e Coded Block Pattern (CBP), VLC-encoded

pattern_number = 32Yy + 16Y, + 8Y> +4Y3 + 2Cy, + C,

Yo | Y Cp C, order of blocks in an MB

. pattern number = 25 (25=16+8+1)
. pattern number = 6 (6=4+2)
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KBavtiopog

e Intra DC - Bnua 8 (xwpic dead zone)
e ‘OAot ot aA)ol - petaBAntoc (1-31) pe dead zone

For all coefficients other than the INTRA dc one, the reconstruction levels (REC) are in the range —2048 to 2047 and are
given by clipping the results of the following formuls:
REC = QUANT ¢ (2 ¢ level + 1); level > 0

REC = QUANT ¢ (2 * level — 1): level < 0} QU = odd

REC = QUANT * (2 e level + 1) — L. level > O
REC = QUANT e« (2 o level — 1) + L. level < O

REC = 0; level = 0
NOTE - QUANT ranges from 1 to 31 and is transmitted by either GQUANT or MQUANT.

} QUANT = “even”

Napadsiyuarta:

QUANT=1: 0, +3, +5, +7, ...
QUANT=2: 0, +5, +9, 13, ...
QUANT=3: 0, +9, +15, +21, ...

o To BiBAio £xet AdBoc - dev petadidetatl to Th (Keg. 6.4,
Ixnua 6.3)
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Napdadetypa Kwdikomoinong KBavtiopevwy ZuvteAeotwy DCT

o Xnueiwon: AdBog BiBAiou - Ta quantized values sival katd 1 pikpotepa

(H.261, oeA. 17, quant even)

QUANT=8

raw coefficients 83 12 —-10 -5 35 21
new coefficients 83 0 D 0 3% 21
(katw@Aiwon)

quantised values 88 0 0 0 40 24

index 5 0 0o 0 2 |

events to be transmitted: (run, index)

83 12 2] —7 -10 —7

=
5 15//
_//

0 -31

7 11 15 10 5 -24 12 5 10 7 -31
O 0o 0 0 0-24 0 0 0 0 31
O 0 0 0 0-24 0 0 0 0 -24

o o0 o0 o0 o -1 0 0 o 0o -l

(055) (392) (Oﬁl) (5,—1) (49—1)
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Napadetypa 2-D VLC (“Claire”)

index (absolute value)
1 2 3 4 5 6 7 8 128

0 12187 17055 3189 1403 606 262 '_g.s_l 39 6 10
1 6216 3144 1283 446 149 54 5 0
2 3233 1558 546 195 44 10 4 4
3 2040 920 333 118 33 6 1
4 1394 563 161 42 27 2
5 982 399 144 41 12 4
6 734 246 65 36 18
7 601 167 70 16 17
8 500 134 40 15 15
9 405 118 30 17 g/
10 305 HQ 34 18
5 11 307 99 27 19
12 225 45 12 14
AR - 7 sum=1159
15 67 16 0
. 37 10
63 ¢ 39 ]
index (absolute value)
1 2 3 4 5 6 7 8 e 128 =
0 4 B 5 5 8 9 10 v
1 5 6 7 8 10 11
2 5 6 8 9
3 6 7 9 10
4 7 8 10
5 7 8 10
6 8 9 11
7 8 9 11
8 8 10 normal events (run & index)
9 8 10 are linearly coded + VLC of ESCAPE
10 9 10 code
11 9
e 12 9
213 10
14 11
15 11
63
v
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Kwodikomolntng

o AEN meplypa@etal amo to mpoTuTio

o Auvatotnta yia dlagopotmoinon/Katvotopia Tou
oxedlaotn

o Avamtuén «epyaoctnplakou» KwOIKOTOLNTN TToU
XPNOIUOTIOLEITAL KATA TNV avdmtuén Tou TPoTUTIouU:
— Reference Model (RM) — H.261
— Test Model (TM) — MPEG-2/H.262
— Verification Model (VM) — MPEG-4
— Test Model Near-term (TMN) — H.263
— Joint Model (JM) — H.264
— Joint Software Verification Model (JSVM) — H.264 SVC
— HM (Test Model under Consideration — TMuC) - HEVC
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H.261 RM8 (1989)

o ATAOC KwOIKOTIOINTAC TTOU UAOTIOLEL Baoikoug
aAyopiBuouc yia coder control (yia kabe MB)

[ > D
COMP Th X t

T
video —>° | |
i oN - BUF|—
3 g4, qz

mn —_— -
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o
\ 4
<
[
@]
|

COMP - a comparator for deciding the inter/intra
coding mode for an MB

Th - threshold, to extend the quantisation range

o

P - picture memory with motion compensated
variable delay

F - loop filter "\oT

0

2

p - flag for inter/intra F P

\
<

t - flag for transmitted or not J T
q - quantisation index for transform coefficients \

qz - quantiser indication
v - motion vector information

f - switching on/off of the loop filter
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RM8 Prediction

o [MpoBAeWn xwpic MV
o [pOBAsWnN pe MV:

— ME o¢€ luma uovo, full search (£15 pixels)
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RM8 MC/NO_MC Decision

e YUYKpPLlON HECOU opaApatog pe Kat xwpic MC (abpolopa
AmoAUTWY TIHWYV Olagopwyv, Ola 16x16=256 pixels)

o «[potipnon» o€ NO_MC AOYw KOOGTOUG TwV MVs.
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RM8 Inter/Intra Decision

e JUYKploNn tng dtakupavong (variance) yeta&u:
— Intra
— Inter (pe N xwpic MV)

o “Forced updating”: intra kabs 132 sikovec Aoyw DCT
mismatch

‘ .
variance
(intra)

64
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Katnyopiec MB

coded
—— inter — coded+Q
— NO_MC skipped
coded
—— intra
coded + Q
input
MB coded
—— inter — coded + Q
— MC MC/not coded
—— intra not valid
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RM8 Rate Control

inter/intra

input

video C D
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>

inverse
Q&DCT

« !

motion vectors
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e
frame
l store
motion I
estimator
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RM8 Rate Control (2)

e Meyebog buffer B_,.= 6400p, 6mou p amo 1o px64
 Kwodkomoinon mpwtng | picture pe Q=16

o Xwpntikotnta buffer B apxikomoleitat oto 50%
Mpocappoyn Q, o kabe GOB cuppwva pe:

B.
= mi : 1
Qp = min {31, '.Bmax/-ng + }

e XE MEPITTWON:
— Overflow — forced skipped MBs
— Underflow — bit stuffing (filler data)
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Epyacia (1/2)

o Kwodikomolnon ouvBeTIKNG elkovag kata H.261 pe Matlab

To PBivteo x mov Oa enetepyaoteite £xel oaotacels QCIF (176x144) ko meptypdQeTal and
Vv ak6Aovén cuvaptnon:

x;[i,j1=min{30 + 2Ji + j —2u2 k)|, 255}, 0=<i<175,0</<143
omov x,[7,j] etvon n Tyur) Tov luminance ywa to pixel ot 6€om (1, j) g ewovag & (1=0, 1, ...),
Ko # givon otabepd mov kabopilel v ToyvINTA pETOaKivoNG o€ pixels/ewova. Ta

TOPUKATO GYNLoTA SETXVOVV TNV E1KOVA TOL TTopdyeto Yo k= 0 ko k= 10 6tav u = 3.
(Mmopeite va deite v €kova oto Matlab pe Tic cuvoptioelg image 1) imshow).

F

X0 X10
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Epyacia (2/2)

O otoY0C nog ivar va kmdikoromoovue to luminance blocks tov mpdtov macroblock (MB)
NG E1KOVOG £ = 2. VITOBETOVTOG OTL 1] UUECMS TTPOT)YOVUEVT EIKOVA TTOV £)E1 KMO1KOTOM el

gtvar n £ = 0. H k@d1komoinot cuvicTtatel 6ty nopay®yn tev bits g eikoéves amd v apyn

NG LEYPL Kot TO TEAOC ToL Tp®@Tov MB. 60ntem¢ Ba mapaydviovsay amd Evay KOOTKOTOTN

H.261 (onA. Cexvavtag and to picture start code kot teAeid@voviog 6to EOB tov tedevtaiov
Koowkomomuévov block tov MB).
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