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<29 &3} o] TV W2 £ Z9 §%
590 R Agsty Qlov F4 FdolA= 7]E
opgE 7 Ao TV W JelelA HDTV, IPTV
2 3pTVE EE AA 20154 0¥l UHDTV

o) g AHlA AR E FEE BT Gk

ox

v

9l 4K o] %A st A gsks UHDTV M)
AE thees] spae] A7) A= Aol ohiet, A
78 vjho) Feo] oS A sk P REd
o b g 710 2 AiEth & UHDTVE ©
w8 g FAl7)e] ezt obd 71 AR} e
Z T A dehs PTV HE T

Kl
DTV MBI A, 254 9E qUAE 7Fs
37 slo] TEAoRE A4 AR Akt T
283 g Aol FEE A ritjo] &34
S A Fepe A Feko g Mg Ao Bl

lll. ITU-T SG16/Q.6 (VCEG)
NVC #ZES| &5
1.NVC BEF5 85 3%

BlUQ. o 353 B A4 E5s 255 Ul
T8k ISO/MEC SC29 WG11(MPEG) ¥ 1TU-T

3D Aoy THE

RYTIY e
L )

CIE 8 Tv Wl el Wt

Weg Ze8-8-% 13



e

M

1o™1424 1 2% MPEG &

SG16/Q6(VCEG) T+ EEgk 2hjuto] 35 vy e
H(VT: Joint Video Team)& A4J3to] &2 2.
Z AF}E ol H.264| MPEG—4 Part 10
Advance Video Coding (13} AVC) 722 H]t] L.
A4E el ool EE tet 71&d AR E o)F
Ui, o2 Q3 Ak Aukef w2 A B0 &
AbEo] ARSEE 2 ATE EE3SITE AVC &
F& 20034 13 EFo] Ml o] o Shaol A
AAZ2E DMBO 24571 Al&shaA Bk
TV, Blue Ray Disc, HIXIE A3 [PTV, 241 H]Y]
2 YR Fejel, BuldE et 59 delvir)
o} 71710)) whE A AL it

7191% VCEGE 20053 62 VCEG F41319) o]
Fof JVT 53k E4E AVC Bt e 799 ¢

KE 2D KTA24 WY 723t §

% A I BERE S A5 08 S8
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QA5 E Hol Hit) o Fu s 58 B3kl
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2. KTA24 ZEl 7|1 &4
1) 817t 0= 253 (Inter Prediction coding)

NZAY 718t XA HE OZE (competition—

based motion vector prediction)

oy AN 7S Mot 7|
Inter prediiction Competition—based motion vector prediction {AC06r1) France Telecom R&D
2-D non—separable AIF (AD08, AE16) Hannover Univ.
Separable AIF (COM16—C219, AG10) Panasonic
Directional AIF (DAIF) (AG21, AG22, AH17, AH18) Nokia
Adaptive Enhanced DAIF (E—DAIF) (Al12, COM16—C125, COM16—C126) | Qualcomm
Interpolation | Enhanced AIF (EAIF) (C464, AI38, AJ30) Tandberg
Fiters (AIF) | Switch interpolation fitters with offsets (SIFO) (C463, AI35, AJ Qualcomm
29, COM16-C126)
High precision filter (HPF) (AI33)
Single—Pass Encoding (AJ29, AK26) Mediatek
Enlarged MB Qualcomm
Transforms and Mode—dependent directional transform (MDDT) (AF15, AG11, AH20, AJ24, AI36) | Qualcomm
quantizations Large block transforms (up to 16x16) (COM16—C123) Qualcomm
Adaptive prediction ermor coding (APEC) (AB0B, ADO7, AE15) Hannover Univ.
Adaptive quantization matrix selection (AQMS) (ACO7, AD0B, AF08, Al19) Toshiba
Rate—distortion optimized quantization (RDO—Q) (AH21) Qualcomm
Entropy coding Parallel CABAC (COM16—C405, Ai32)
In—loop fiters Block—based adaptive loop filter (BALF) (Al18, AJ13) Toshiba
Quadtree—based adaptive loop filter (QALF) (COM16—C181, AK22) Toshiba
Post fittering Post filter (Al34, COM16—C128) Qualcomm
Enhanced bit operations | Intemnal bit depth increasing (IBDI) (AE13, AFQ7) Toshiba
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EF 74A120 Separable AIF7F AIRFAIH. 2D—
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® Enhanced DAIF

Enhanced DAIFE B0 8 uf 9] o]

® Directional AIF 2 DAIF, High precision fiters oH BHE AR
Directional AIFE Separable AIF] H]3l £H=E Xl A os A4 4 Qo He MHE H4 )
O £Y T e 28H V&2 AR 2 71E T 99 ZEE Fof o EE AHELEAE A
o= MBI A 9% o] Wk & ste] WS Ao ANk 4 qleh TH Y EHE FHE A
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® Switch interpolation filters with offsets

Switch interpolation filters with offsets 7]&-
High precision fiter?} TH ¥ HEJAITE 24 B
e 2 & F 3709 BH FolM 2 Augd Hz
2¢2 02 FeE Adgsto] ARGk = de-
offset& &ejol X D2 AN} DC_offset A4t
& A2 TYJE FHlE ol Fx Ze el gis)
AME NB A DGR de offsets A48 HE
2, 34 179 3k LY ] motion vector 5 5
2yzke] MBEAA E ol g3k A4-E BobM, d
AEZT Fx E559 94 e g ARt
o} ZH ¢ E Y offset© BT T TS AR
she Moz £ He ¢ FrHe a3z &
529 4t gk 2l & B3l Akt

18 @ -

of
]
P
-
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A3 A3} PPP coding structure oA H 553%
©] BD-bitrate 4% 8918 4= glod e
2 HD 9AoiME 10 9 ¥IEZ ZasEE Ass

RS BT S gtk

® High precision filter
71 H264/AVC B3FBEl= 1/2 32 A3 3
- Y AS 3718 Giab YEHE A HAlo A&
5t AAkS FSHL 1/4 Sk 19 HAZ ¥3E
& = Ael2 S B3 dofl i 1/28k40] A4
kel Rounding Clipping 384 712! 51| Bilinear
e E 28310 Eﬁ‘g 4334Tk, High precision
filtert= 1/4 24 $1219] Y45 ¥718 1 Rounding
oju} Clipping ZH3-& AXA 92 gk& 72 B3t
& 3 1/4 3442 448 93 ¢ ol Rounding
7} Clipping & F-3J3to] AAF QA # A8} sk 7]
zolu} ofell <17 13>3} o] 7]E H.264/ AVCel
AHEE A3 o] Yo FAE A A Fo
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VCEG common condition®] wet A8s 23}
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<Z18! 14> High precision fiter Ol AFESEIE Bl B4 (I8 4. [14])
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Al =+=4 Single—Pass Encoding 71%- ©]9} 242
ERE EAE sAste] 9 1aY A who s ¥
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filter set 1@ o] Yol dojxl H2] o) P
A=} H.264/AVC) High precision filterE 3t set
O 2 331 9] set ellA HA ] FHE MB ERE A
diglo] ALg3l Zlolt, ol <2¥ 15> CFSOl
A ol d Y ES EH Al E VRt

(3) B Az 25

A Yo vjt) e 53t 2E2 Y T
ol shute] dlofe] ] 54 71E @9lE A
2 EE07 Joata 7tExA 27t 16X 16 $pa A
718 ARk Qe B8 239 dSol vk A
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32x32 32x16 16x32
16x16 16x8 816 Bx8
8x8 8x4 4x8 é)é

I8 16> BYE EF A0| 28 HEF

o UH AREE A7]8 sl < 1602
Y BEE A2 A48 B2 128 T

2) HEH 5! 2RI (Transforms and quantization)
(1) Mode—dependent directional transform — SFHLY
olE &kt As BE3t

A AvCe] shay AaH AT BT 4xd,
8x8 ¥ 16x16 £5 Z7]°l dia] 97} (uma 71F2.
2 4x49} 8x8 AU A=) T 471(16x16 34
U oS o W A5 S B8 A1 AEE el
4x4 WH3Hdx4 D 16x16 3P o) T 8x8 |
£H(3x8 AU oF) & Fol| F35.3} sk

KTA248 MDDT 3Hau} o5 #33h= 7189
s A5 e Fdsh HE AYS DCT 7]
A2 A AEE ANEIA R KLT 714k wigh

g8 AMeslo] H353) o) 7t o2 bk W
LA 52 BobF (training) WOlE S 743t
Z gl Uigt KLT A& A st o] A A

20 #H-&-F-8-38-%

& AfOj X9 P&

(18 &X: [16])

e KLT AdE A5E LARgsto] ARt o]
oA o] 2AUY wishe BT GAks oA
/g3tol s}, AR 4x4, 8x8, 16x16 Z71°]
i3 KLT A& AHE3t §lvh. sh o) o §5
ﬁh THYE S oF 10% o] HIES A9

23
I 1o Slgi.

753

Al AVCAAM = M AYL>DCT
2 A 4x49) 8x8 AT HEA L
itk 037]4 8x8 A4 ¥ Y High profile®lA
VEFT vIH e FEEE ffE SR oy
Atk VCEGO! AlRME of2) 7leE5& UHD Hlt)L
2 Al ole 58 1538 xekskn Qi W
Ad wgolgjst deko g 77l Sl Aol
AR 1 9irk, A4 KTA2.400 e g AL
16x16 7124 9A DCTE AR 4 g
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7‘]”‘3] AR 37 QI b 4xd, 8x8, 16x16 A A} A E = high—pass filtering A1 3.01H, $29] o

TS AL 288107 4x4, 4x8, 8x4, 8x8, 8x16, 2 58 24 ezl A Az gAY Ao A
16x8, 16x16 Bigto] 7Fs3lth F-33A] o) & & 3 A F3o) UxEo 818 A BAE wel & Al

A HEAE AEe oAl E-dF ulgel wet 2 3 dEa s

e}, 72u KTA249) 16x16 AeHd Ave 5 HE R A golog o
2 wAo] A EA] ek=r}, A7} HA WS A kel FRIEE EaAln B
AE 5= gl ghol *E—‘—E}Oi UehA g} o] 7e

(3) Adaptive prediction error coding (APEC) NE 23 25 3to] Qo] F4-S T Wolra]= &

AVC F23h: spadl/ahizt A% 23318 5 35 sk Hok wela] ofd Aol AR
ol Telal dba el ME Raslolrt 7| R TE wgeA ol IR gl sle] H58 8t

— Snitr
Entropy | |
l coding
&
—w——b@—-—b{ Transform H Quantization }~—— o
A-
E Y
Inverse
Transform
Inverse :
Quantization {éz Pz ation
‘ !
¥
ie ® 5
o
&5
-+
Motion Compensated | )
M P e
Prediction
A
Entropy
I | coding >
. Motion
Estimation
e Standardized coder
—eendii 1 X tCTISION

CAE 17> APEC QIR PA(IE BXH: [17])
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Aso] HuE o <38 17> APEC 913 +

(4) Rate—distortion optimized quantization
(RDO-Q)

AVC QFHE 8 £ o gl iz

sto] HA o] H353t &
RDO-Q& A3 A W
Al i3} FArshe W AlFE 58} sk
o H|ERS vt H4 A

g AAshe ol o714 Fagh He st
Aol 4] L3l W3k Aol T3 floor =+ ceiling
Yot T G- vl go] HA3} HE floor &
ceiing® #HF A7}, QCIF, CIF 2 720p Bl
bofl thal] oF 3.89%2] HIES 7h4o] A5 &
RO F A Qlrk.

im rir e
¥

o
o

i
30

rr

(5) Adaptive quantization matrix selection (AQMS)

Specific WS Internal WS

Value of WS

Valuc of WS

» =
L »
< L

13 0 .. 15
Frequency position Frequency position

<2& 18> weighting matrix0lf L& Fif~ ZH X S8(18 £X: (18])

2 %:-5:.3-%-3-73

AQMSE 71E AVC SALA ol ¥EE Aol o
s WA F3 b Xl wet vig 49
¥ weighting matrixg 2§31 W35 F8oh=
HkAlolt}, 7)ol 4719] weighting matrixE ]
ato] Aed oz AgaR o A HES A=
weighting matrix QVEAS F7H4 0 2 Afs)of ot
£ o= Qe B335 A 80 AhHE AR
Ueht A= 270 weighting matrix s AH&-3k1L
otk <18 18> matrix ¥ FoY Bx 542

HojFEr,

3) E=ZT| £53} (Entropy coding)

(1) Parallel CABAC

HE] 7o} $7el ALHEE WEA s} 7
t)ZEE /H25t7] $18) Parallel CABACE Al%ts}
ol dEZY tzdoe] ¥d Hyrt 7bsdES
‘entropy slice” & AF3IATt. entropy stice™ T
75 gt

— entropy slice”t A12HEE= A1) signaling s
st

— AeA FAEL oniropy slice 2telM 2713}
A A de} wehd 279 entropy
model 58 AHAlTHe] ABAE BHElS Zh=t)

—AYAE Td NE S A AR 7Fe S TR
B2Z0) Az A€} M2 Y& entropy
sliced]] 43t B252 AN7FeoHA] G FH
220w Aot Q2 A= 94 5
AR E FHEE A olo|= o v]x|A] ¢
o}

29} & EA 0 2 olg) entropy slice BE slice

data® ¥4 A2 g 5 vk
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Each Picture

v

Parse N slice/entropy slice
Headers or until
start of next picture

m slices

frrmemimman —- - - rmraisimimanan
] Parale! Entropy ;
: Decoding i

)
' \ A i
) 3
i Entropy Entropy Entropy i
; decode 15t decode 2 | ... | Decodemh H
! slice data slice data slice data i
1
i i
1 i

reconstruct
m slices

l N : Desired degree of parallel
L m: available slices in current picture

(28 19> Parallel CABACS B 2| Z1F (18 &X: [19])

— g Entropy
_-)Q___) T l encoder
A
QT
+
Filter
- information
Predictor QALF Deb!ockmg
J E filter
| i
«{ QALF je Deblocking ] Qi+ jeo EntroRY
filter decoder
Predictor

(I8 20 QALF 9130 2X(J8 4 [20])

QALFE 71&9) BALF Block—based adaptive

4) B ZIEf (In-loop filters) loop filter) & 7§41 7124 AVCS de—blocking
(1) Quadtree—based adaptive loop filter (QALF) filtering 3 doiA= B g FIuoA
YWeHF83-A 23



120 142 B £% : MPEG E& 7]

<15 21> 8% HRIZ BALFOI HEE Zafelo of (T8 &4 [20])

THA] wiener filterings F-3838ke] € %73l o 71
Jelshs walolth <I1¥ 2002 QALFY &
A vehdnt

/

e b
o e
o
<
I

/¢l A Fodol i3l wiener fiters 22311
41 BE IE ALy AR o= AL e
o] &9 082 vlaste] HF AAsith E59
w8 9 7+ E59 wiener filterd-§ o 5ol tjst 3

& quadtree ©]-8-3to] THITE QALF= B
oF 727%2) HIES 7149 A% 714do] o]FoR
O <O 2D>2 5 992 QALF/H A 89 2
29 g & vebdtt,

5) 22| ZE (Posting filtering)

(1) Post—Filter SEI Message Extensions

71% H264/AVCOl 31849 v]T] @ of] AR5
= ¥ FHY AFE AFE F UAES post—
filter hint SEI message”t SAIstt}, & 7|&o)A =
3P Gl ARgEl = F A4 2] e 9] A7 A
e S AAlstolM e AT Adel A=

HEZS ZAA12 T Common test condition®]A]

IPPP T-ZoM+ 8.3%2] HIESS A4AA
IBBP T-ZlH= 7%, 18] ASH B = -+
A= 78% VIES 7H: a3E BT

(2) Post—filter with reduced delay requirements

71E Post fiter’= 94HE B8l foixl I AT
7} 928 Ao AA shAT AEEY] e} Ha
9 Al delay?} 2SR & AIREA SM = post
filter AlFE ZHAvICh AFFoeN 22
delay s £015=% Ptk

KTA common test condition®l4] Newoffset?
High precision fiterg #Z°] 2485 W 7] Post
filters BE 94 2710 2A B4 2% 8.94%2
HES 248 BT Ak Post fiters 10.09%

= =
S HES ZH4E Bl

6) S7tE H|E £~ 7|8t L5 oA &2
(Enhanced bit operations)

1) Internal bit depth increase for coding efficiency
Aol X2 Be] oA v ke vlE
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M-bit source

<«<N |_’ (M+N }-bit
codec

L—»| Rounding M-bit output

(I8 22> & FHYOIME LR HIE & ZIFAMK /(28 BXH: [21])

HE R337E F podE vk Fest § 9

8bit GAo] Yo FoARE
e Y T el miEol,
A A3} High profles A8 720p 973l ol

0F6.14%2) BIEFE A= As dS Relt
IV.ISO/IEC SC29 WG 11 (MPEG)
HVC E=5 &S

1. High-performance Video Coding (HVC)
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T A& = AR EEE MPEG 18-S 2008
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H=E 4A g Sl 73}3194 HAs} 715
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4. HVC BZEIE 2I8H HAE HY [26]

ot 314 G4 E)

[ ol& | =z 2ol A

Traffic 4,006x2,048/30fps 10 sec 201 8p, %E‘ 1,200 Plannet inc.
People on street 3840x2160/30 fps 5sec 2fol 480, 4H 540 Samsung Electronics
Park Joy 3840x2160/50fps 10sec 2ol 400, 2 0 SVT

Soi4 B: 1,920x1,080

] 2= 37 |/zPs ANAGRYHE
Park Scene 1,920x1,080 /24fps 10sec Tokyo Institute of Technology, Nakajima Laboratory
Tennis 1,920x1,080 /24fps 10sec Tokyo Institute of Technology, Nakajima Laboratory
Kimono 1 1,920x1,080 /24fps 10sec Tokyo Institute of Technology, Nakajima Laboratory
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E3 A C: 832x480

Ol & g i LA/AFRMEH
Mobisode 2 832x480/30fps 10 sec NTT DeCoMo Inc.
Keiba 832¢480/30fps 5sec NTT DoCoMo Inc.
Flowervase 832x480/30fps 10sec NTT DoCoMo inc.

LD

US)AA 832:480 3718 416x2402
2 [26]8 351 Heh
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