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of @ Aolg AFF 5 Ak, HA AW AL P LZAe) Fohekel, Lerols AW AE QP o] AL
o} B AR-el Hefolzd] HgHE AL QP gkl BE AolE AP & Ak Zebols A Ax P 2
EAS) A HALG(EE olel @ Lebol dl A% QP S.EMo] HEAEYY EASHEAL oli)o] HEAE
gel Fxo Aux axd os) TAW 4 oAtk dF o, o] Fxo Adxs ast =X sy A9

=2 gholvt.

e o2, HHe 3t Fo Aed Hol® el BHx AW Atelo] Aol whet QP gho] Wake the
of Aol &S 2t HYeE R, JA3AYEL, Aol FerHo EFo] AE QP xAl Aol Fib
o7 Jzae UEE JEYS e, A= P XA IA PE YL P LXA = I Yl Qe
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 aYE HYeE faddtt. iy, Aol setuEe] EFo] AE QP LxA] Hojw FEAow Y]
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AFY Ex fFEe W] AR EA, o] WS FAtES FAEE HFE tulo]so] AR EA, FiE o
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%= 2(a) B 2(b)e G At E 5 e A A UESA 4] =doltt,

T3 4 Aot A TFEaE 7 e dAF A=Y A& EHolt).

42 AR Ao A FEE e dAA Han Al2Ee] Eoeltt

T 5% 4 Ardet A FdE 7 A dAA HYL AFIEE AR EHo|

L 6e A AAdel 3 FEE e dAA v HanE EAgE BWeltt

L 72 R1laY Ftel Ak QPE ZAAsH] A% dwrstE Ves BAlskE 5=t

L 82 tad Ftel Ak QPE A5 A% dwrstE Ves BAlskE 5=t

= 9(a)x= FA v g A|E RBSP A& ool 2 Z# T slicelevel_chroma_gp_flagE EA|EIE= HolE
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i, = 9()E Egelx 3y Az M2 gk slice_gp_delta_ch ¥ slice_gp_delta_cre& =AISH=
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o AR Ar T TS AFEEE vt e ZHE 2 Ve ojux] ZHIEZS 4FsE d oA, AA Al
T8 3 U2 Ay JEEvTY] gAst Y (granularity) Aojeltt.  E4H o=, olejgk AlojE (3]
Fo AdEolgta ste) & He A ddEHe SR A Alo]=e) (£33 Hx AJEolgal shye) thE A
AT AAEE EX g A5 Aol = () Ateld AAIYUR #AAl(scaling relationship) & FHECZH EAdd
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(frequency-specific scaling factors)S F@3l7] Y3+ U3} ~Ady FH3 g, QP 3, Y HolE 2
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I3l , AFE A2=E(100)9] AXVEES] 52S 243 (coordinates).

AE, CD-ROM, DVD, & AHHE AA3sl7] &) 21849 5
Aol the wiAE xge 4 Qut. AEIX(140)= AFH
FHES QFd e yadS 93 s o)k A

e,

4 tule] 2 (E)(150) & 71H=, vk 9 T ESE(trackbal )3 £ EHA 48 gnjo]x,
tupol x| A0 fulolx, e HAFY A2E(100)229 JHE ATeeE g2 ynlolad 4 9,
2 1= oA, 4 fute]2=(E)(150) = ZhHlEk, vde 7t=, TV FY 7l=, EE ofdR1 Ex
g PR At YgES FAEE FAME dute]s, EE AFY A 2E(100) 0.8 H|T e AZS s
ROM T+ CD-RWVY 4= th. &8 gulo]=(E)(160)+ taZdeol, ZTHE, A7, (D-golE (writer),
AFE A="(100) 25 EHe &89S AFsts thE tufo]~d = Q).

¢

9 2EAAUOE AA Fed FE AA s 2 &
¥

o
1o
:>|4—_"4
1
o
o
)
o
>
oo
o
s
k1
o
to
=

2
o
-4
rh
P‘L‘
rlr
F>
&
(m
g
2
-
[0¢]
=
=2
s
ot
o,
[>
il
i)
rorle
o
)

oX,
jincs

oo
I
O 18

o]

o
T X

H
fr

to O

A RS WT0E BN MAS B9 e AFY ANZY FAS s @t B4 vAE, 3
2 A9 hed AzEYA, ove T ude ¥ Bt Ed, = /g dols 28 4ng wzd b
H 258 Ed A9an. wzd oy As, U 4ug dmdas] g8 A 545 F s oy
2 44 EE WAR Aot A@Ao] okl dAHom, BA WAL A7, I, RF, = /e Al E

AFE Al="olA i AA e 7P MMM e 209 BEC 2= A 22, HFH
2 A9 7hse IaERHY ARkl Weke N JAFES AWE ¢ Aok, dviHoer ) ZRadl HELS
EA #AAs FYAY 5 F94 doly 3 (abstract data types)s st FE, L2, Zlo]HE
g, LEAE FHx, AIXVE, doly Fx & It ZRIF BE9 7T thFd HAAldedA 9
s U2 220 REE AtoloA ZFgHAY B3E 4 v, T2 BES A AFHE A9 shed
JEEAE 24 e B4 A" A2 dddA 299 5 Q.

2 BAMA, AT oz gojeh “tulo] AT Fhs foj= T WA OR ARSHET. WEgor g
Sl BAIEA &= 3, F Eole Y AT B Y vnbolxe] K AlFS dAlekA dev.
o HFY AlaY e HFY thbolas 2d B 2A¥Y §oden, 55 54 dr=de] B/Es
W 3t=9) = aZEd9e] oo e I F U

2 ol F ¥499 HHE FYINET YT A& AFE F=dolE AESY FdE =
Ak, dE 5o, JMAEE BHES olF F 499 WS FENESF S AAFHAY FEEE FH
3|2 (7}, ASIC DSP (digital signal process unit) % GPU(graphics processing unit) <} Z2
ASIC(application specific integrated circuit) % FPGA (field programmable gate array)$ #& PLD
(programmable logic device))el] 28] +d<€ 4 A},

Aol S45 9, Mg Aol e FAFE Al="dAe AFH 545 7l=sr] 93 ¢
AREET o e BojEo] AgHEY. olE &o& HFEH & FAEHE Tl uis x
W (high- level abstractions)olw, A3kl & Faq== P} 5 = <k, olE
AA HFE TR T upe} R

. AAH YEYT 87

—_
—_

2(a) ¥ = 2(b)& vlHe 9324 (220) ¥ HYL HIZY(270)E X3k oxAd HEYZ 74 (201, 202)
TAEka ok, 9= (220) 2 Y=Y (270) A3 54 TREFS ARSI UYEYA(250)E B A
o HEYA(250)+= AEHY e o E HFEH WEY T .

I o k1

[sig
=

H
il
5!
i

T 200 =AE UESA F@oDAAN, 7 AR
FEF TS f&l A= (220) L HAH(270) B

( “RTC (real-time communication)” ) &(210)<
Z33T. 2 915 (220)%, SMPTE 421N ¥+,

ﬂd
il o
2
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[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

S5S0ol 10-2660889

(H.264 &= AVCER <#l7l) ISO-IEC 14496-10 33=, HEVC ¥, ©F
format)ol] W}, o] AT (220)2FE AT H HolE S FAE = 2
ATk, FEF FAL, G 3], I F3 B Ve FARE A AVE L] dRd vk, ® 2(a)9
UES T 374 (201)L 2719 AA7E BAl 5

Arbak 3] oldel AR Bl E(210) 2R S gl

A E(210) A= (220)0 23t d=gS Tt = 32 AT BA E(210)0] £¥¢E 4
4 o3y AAE(300)S Z=AISER k. AAZE B4 B Q

oAtk AAZ B4 E(210)& ®=3 =Y (270)9

D2 Qe A faE AAE(400)S EAEAL k. AAZE B4
T

T 9
& 2(b)ell =AE UES A @4 (202)914, I8 =(212)2 HAH(270)5 Ed8h= v2] A4 = (playback
tools, 214)2 %37 & vt s JIYSE AFH (22005 Egsit.  H|Y Q. Al A|x~H, A JhdE}

HEUHH Az", 94 dz=aF QJ T oA, TE HTQrl AFYHo s AZRE Fh} o)ie T}
2 AR FHE g2 AU E 3, 9 o] ATE £ vk, ® 2 =AE HEYS 34
(202)2 271¢] AR E(2140)& i%‘o}ﬂ“&, HES D 374 (202)2 9 BAY 14L& 79 A E(214)S T3
oAUk dRkFos | A F(214)2 1Y E(212)% Tt A F(214)0] FAIE HTIe ~ERS A
Ak, AW EQ14)S bge AETL A1, A" odmdd HolHE s A7t ToF By Y,

qilﬂ U_ H/\go }\121—6]—1;}

L 32 Qa1 =(212)9 23E 5 S dAF "Jiﬁ A|2='(300)2 =AISRAL ok, Qlaid E(212)2 digh
ox tE iy Al=HE AREE = Atk Y EQCDS s o] A E(214) %] &S #EEh]
=

=)
el MAuSE ZEEY 248 23T = k. E 4= AA 5 2L F de dAF gayg AxE
(400)& Z=Alskar gk, A E(214)2 dijte® the tFr Al&'S AFRE & vk, Al 221 o
9 E=(212)7e] &s HEy] 3 FHeRES ZEEY 248 XFT 5 A
A H QAFiT] A|AHE

T 32 A AAde 3 FEE F de AAA Q=Y A 2EI(300)9] EEEo|th. Qlay Al2E1(300)
AAIZE 218 Z9-gel’A (low-latency) 9FY BEE, EWX I EE(transcoding mode) A rE ~E
Ho2RE 9 o] AMAS A HEF9 3y Beo} 2 vt Qad REE F e REofA 2
T A Mg 1FEY EolAY, ol#d Y RE F shue] Rio] Agd 54 HA did B F dvt
3T A 2='(300)2, &9 A=" RERA, ofZEAleld geluyele] dNEA e 5HA ofEE|AolA
omx FHE F 9 AAqAoR, axy A|AE(300)S HYL A2(310)2HE 42 By ¢ (311)
Ad2E A5k, XHWSE)O)EJ =9 i’ﬂ AIGH dolEE A, AdR FYHE AIPGH dHolH
= A4 dE A= QP LEA 9/HEE ol M A& QP XA ZL A=l i HAE QP GES &
Agte Mg aaE 23T 5 9l

HH e 22231008 A, U 7=, AFuA E= Ve OAd vde 229 5 ok =T 4231
0=, 7k8, =9 30 4310 o T HolER vitje ZHd AAAE A, 2 BHAA A ARSEE bt
o} o], “Myel” olgte folt duwldom Ax FYE AL AT oluA] doleE AHerh, dgol
HAH v 2 (progressive video)ol 0101 A, TS T2 IOYAIE HY L T
(interlaced video)oll 1o, A4 AAfdelA, g o]A= HH e =2 <l
Al gt (de-interlaced). o9} &, 27H4 Aw A o EgolAE HTQ

1 =9l
e WEe dEA Jdadd F olt. ZTRIGAE Hte ZYYS FAshR: A fldx, =z’ olet
T 8ol e olFA ®v 9d vhe A5, AEAQ WL AE g, ol AZtelA HHe e BAES
et MHL LBAE Ju, = Y Z ool Y] A d9E BAT 5 v vHe eEAE PW
2 H SE

22 IYAJ B b = HE A 99321, 322, -, 32n)S EES= 3 Al R
9932000 AFEe. =AY v (321, 322 S)E Y 22 TS A2 T AT 99
ol E

(320)° frAIT. A& ZA(311) T shb ool Tl W¥ (321, 322 S)ol AFE F, T AHE
(330)= A2z =Zee] A 932000 =5F NEA] £ iﬂﬂ“; F7IHom AYgirt. s (340)°l 4
gHal7] 98 = AAE(330)90 5] ZH o] AEEE SAE) HTL AA(310)d 9F ZE o] AAE
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[0048]

[0049]

[0050]

[0051]

[0052]

S5S0ol 10-2660889

= TAYE ol 4 de=dl, 7, A 9uek o S (temporally backward prediction)< 7] $138l sk
o Qo] =AY kA 4 k. AFY(340) ol Hdll, 1FYH A|2=EI(300) QIIHd ShAA] HdeE 2l
(3319 AFd A (71, ZHH)S Fdste Z-ZZ M A (pre-processor) (=A] Ag)E xgst § o),
Y- R AL e QIS St 8 2 Hx JREoRo Ay I WIS 233 4 Q).

AFH(340)= AgE T3S Ad=PE FZPHE ZEAB4D)S s, T MCO(memory
management control operation) 41%(342) X RPS(reference picture set) AHE AA ?E} ?ﬁzﬂ Z o]
AzEE A A Zele] ofd A5, 7 13Y ZRAAE FAE o, JAIH(340)E tIzEHE =AY dAl
Hze] 27 G 360)e AgE sht o] o] odel IEHHE/HAPE ZHABE69)S AHEE & ATk ol
3t AFAE tmEdd T 9(369)S A A2 T P(331)e ZHIES Z# o7k o= (inter-frame prediction)
=1 AAdozA AgdTt. dRbdoR | JIFH(340)+ B AR B Fag A%, g3 9
AdERT IHH 22 3" AYE Fdste vt AxY E”'Er% shaicl, 1 F T (340)0 o8 FaEHE

AL 45 X wEl W & vk, EgEe JdIYE oY XY 9Eg mro] HYL
(Windows Media Video) ™, VC-1 X" MPEG-x X" (7}, MPEG-1 , MPEG-2, B=:=MPEG-4), H.26x X" (7}=
H.261 , H.262, H.263, H.264), HEVC % T 7]e} £ 4= Qo).

n& =2 lH

Hq o
w'

A5 50, A= (340) WollA, JE-ZHYH (inter—coded), <l5H AL 7|& ZH o2 RE| o5 &
dato] x@ATk. BA F47= skt o]l 7lE ZH(369) el tiEl A2 |l (341) 9] AE EF EE 7
B A& AES RS FATH. ue Ve Zdldol A= A4S, o] vl Ve Zelde deldk AR
A Ee Tl A B A 2A FAVe 24 A AR 2 BA ARES sk,
o]l AR AE=Zy sgHEr. BA BV BEA WEHE Ve Zd el A&t mAde] nAdE oS @s
AR, Qlads 5594 EAol BAgd o5 @ uis dE gk Aleledl A7t &Zﬂé}E el olE AT
. olE dF I Fe TG BE, JAo 2 dEZY JQIAYS AMEEY Y mdErt. dAsE A=
WP g& AHEE = 3. dE S0, ART(B40)= FHA, EFtola H/EE H| 104 OE Fiel U 2=
QP B A= Qpoll Wheh gks AAstar, old WigetAl M AleE FAstdn. fAHAlL, IER 9= (intra

o g JEZ o= IS aL, oS e ge 2As,

= =

prediction)oﬂ A1 A OL:E o (340) = ¢ &
(Fa w3, sk 2 dE =1
9 ?ﬂEiﬂi iﬂ% FApstE W3 Al g ofye) A Rt
A, gy Ade)E gy, $4EA JdERZI 39 7|E2 Exp-Golomb I, A& iﬂ‘%(arithmetic
coding), & FY(differential coding), & XZWF I, & Zo] Y (run length coding), V2V (variable-
length-to-variable-length) =%, V2F(variable-length-to-fixed-length) =Y, LZ =AY, Ald =Y
(dictionary coding), PIPE(probability interval partitioning entropy) IW % °]&9 =

AERY I FEO FfFo wet Foldt =H 7les A F dow, 3 54 329 7 vl

S Helzey Aug 4 .

g XYY (341) E MMCO/RPS A H.(342)

v Had Z2A2 dEdelE(350)d of& MeHr. tad X2
Al ol EdolH (350)= Had e 7l 5 o

gt oE B0, B FA F A Q15 (340)
o ArgEE VlE ZHEAS ATFAE AL FEIT. yzy Z2Ax JEHIH(350)E
MMCO/RPS A H.(342)& AM&-3te] 543 = (34D 0] mEE 5 Ty gl IY-ZH Y o
T ZHEPoRA AR 8l AFAEL AFE o sh=AE et MMCO/RPS A H.(342)7F =
341)o] A= ojof il FAISIH, tFIY Z2A 2 dEHCIE(350)E ZYHE ZH U34S 54l
Joll o3 Fdd tid TRAAE Rdysta, d$ste tRadd ZHAGHS At 1

1, 120 (340)7F tz29d 2] A% 49 (360)d A7 A ZHA(E)(369)S AHESE A5, o=
ZEAZ o EYCIH(350)E HE YaY ZRALO AREA A% d9(360) =25 H tadd Z <l

)(369)& AHE-EHLE.

g8zl 9A vw
w2z o] gl
gl ©)a)(340) o o]
EER
&

o, rlr
i,

[e)

Eél—ﬂn_
> oo

>

2 A F99(360) vl e Wy A 9361, 362, -, 36n)= EF
B](350) % MMCO/RPS A H.(342)5 Al-g3le] A% 9<(360)e] ZuE=EZS et
& 71E 421101‘3&*1 AHEE o) fle Zdds Z2E 2y Wy (361, 362
25 RAgd $ fay ZEAZ JqEHClH(350)= o Wow Ay Xy
gags Z (351 AFe).

A (341) 2 MMCO/RPS AR (342)= w3l A Q= dlojg JA(370)0A wog=Et. =ZddE 4
(370)l A £HEE mYE HolelE, 7] E(elementary) ZHE H|T|Q HEAEZS Aleire] R

ol

L o> o O 0

o MEOROH R

rot
O

v
0]
ol

61, 362 ‘é)oﬂ Al

K

T of
o M
[

©
oL
18

_13_



[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

A, Al A QP LA Z/HEE Egtol2 HE Ak P LA 2, Ak dis] AAdE QP fES
BABE Aldle 948 X3 4 k. ZPE dolE J9370)dA ¥ ZEH dolHe, ZYE vy
@ dojEo] 3 ntjo] wEldolE (718, 3l o]Ate] SEI(supplemental enhancement information) WIAIA|

T+ VUI(video usability information) Uﬂ AR W9 st o]Ate] detulE)E ¥ste = Q).

dA] ZHHE dlolg g (370) e 2HFE FH-E dHolE (371w A A= (380 s Hedrt. Ad A=
T1(380)= (7}&, ISO/IEC 14496-129F 22 wtjo] FEoly xHid ugl) wtje] ~2EHoRA AFS sﬂ -
e delgE #@iFstet=d, o] 49, A AT (380)= Hvo] HE 2EHS] 4lg2o dFEA
25 F71g vk, EE, Ad A3E(380)= (7, I[SO/IEC 14496-129F 22 mtjo] oY X ﬁoﬂ w}
) Az AZer) Y FHE volHE X3 & (organize) F YEH, ° AF, AY AHT(380)E "H ]
A gl ez AR ZA AP 945 FUIE £ Quh. EE, B oy AL , g = (380)=
sl o]l wtjo] AlxE HE|ZHY Z2EF e A4 T2EFIZS THY § e ﬂ, o] A5, A A=
H(380) TREZ(E)Y Algxe dRax Aax a2 Frler 5= k. Ad A75(380)E AL (390) =
o] 9% AFstel, olv A, BAl AE e 1 29S¢ & AdS yehd.

r>~
_l
?0

H~

2EH(400)9] EFEolty. tzy A|2=¥(400)
= S 2RH "o QS g B
T AE HE fzd Ed § 9. EE,
%— st A3H 54 534 fzd ¢ & Jdu. g3y A=H

= o7 FIE
A ] (490) ] ©f

= &gol&

(400)2, &
ATk, HAHoRZ, ¥3zy /\]iE*‘(ALOO)" xHL*(410)ET1
gt 2Ho A AFE ZHdS *ﬁ*éf&ﬁ? IYHE HolH =

=
WoE QP e AN 2, Ao wiE AAE QP eSS FAEE AEAs 84aE IAE 5 9

Hae 2B AYU10)E Egehed
e ARE dehin 42002 A
oJElE A & Ak ol 5o,
el weh) wee} 2EdoRA A%

29

m&
HJ
AR

2.‘:
U
v
Ml of

ol
)= (7}, ISO/IEC 14496-129F #& mtie] Zgoly X
HolelE |7 d Al (de—packetizes)dt=tl, o] A5, A

o
:%
S
e}
it

QIA0E el A5 AEGe HUse AREA FAE A8s 8EE A9 B(parse) & A, EE
A HsE (4200 (74, 1S0/1EC 14496-129F 22 vit]o] Zelojy xwel uhe}) sz Adar] 93] 4
¥ 29y vy velEE Feshedl, o] 4, AE v (420)= vdo] A% sdo] Al se] A=A
Z7hE AEs 848 BT S dnh EE, Bo dudon Y far(20E sht ol el o] Alx
9 UuE gy T2ER vk A% T2EZS TAT 5 Joh o A9, AW U (20)E TREZ(E)
o Aelze] dR A F7bE AEs 2xE HAE 5 A

Ad Y32 (420) Z2HE 5= 299 dolH (42D e S &9 ol tolHrt ald WA A =9
T

H odloly FH430) AT, ZHEE dolH(42)E ZEE ZdY(431) Z MMCO/RPS AR (432)5 >E g3t
o, =P dlelE d9(430)2 ZPFHE wlolE(421)&, 7]E(elementary) ZHEE H|UQ HEXER Ale)~
of dREA, FAH #HE AE P LA F/EE EEfo)s M AR P LM Ze Ak s AgE QP
FHES BASHE A¥2x 845 X 4 vk, ZIEE doly 99 (430)9 ZHH dHojE(421) = d=TFH
vt e dlolEe] ek mtjo] wetdelE (7FE, sl o]4e] SEI WIAIA B VUI wWAIA] U9 sl o]ike] z}
g E)E X3 ATk, dnky o=, i"é% dlolE 49 (430)& o] dt ‘%iﬂ dleo] e (421)7F v 5y

AAE A, o o, ZYE 2 91(431) 2 MMCO/RPS
1 (430) 0.2 5-F ta1 E1(450) daLE‘r. ol Ak

18 <
Holl whe}, =& 2gE dHolH7E 2¥E ol E 0‘3:‘1 430)°l F7kEar, sgE dHolE g (430)el ol 9

A ZdUsDE T4 ow dagslel gt tagd TadUsDE 4R, A
, TrA2E FPFE o, fAZH450)e JH-ZH Y A5E A% 7l ZHdoeRA s o
Qo H@gE LAl (469)& AHER S k. HRE 50 HREE el A v A% 9

& Ao

(460) .2 H-E o]# 3t o] fmYdd Y J(469)S 5oL, dubd oz YHAH(450)+= dEZI tfxd,
(A= QP 3H& AT 4= k. de) 9 dAs, o FI5 wE 2 BA »BAdn g2 gy A49E FYste



S5S0ol 10-2660889
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ool (Mmoot o mo
(K
=
o r
o
x
% T

o
=L
=2
E)
U
o>~
el
=
o
o
)
a2
(o
fr
2
%
i)
-
%0,
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?Qrﬁm

oft
ox |
%
)
£
>
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X
o
ll
nj
N
(SN
N
rlr
£
||
_}44
o
=N
il
rO
(m
ic
£
e
(o
fr
4z
Anj
1o
ol
)
g 2
£
e
L)
.,
it
Lt
e 4y =

2} 1
Ht e fxE(450)e A HA FxE= OFadd Zgds)or £ A4 8 2/xE 98 Ay
SskAl 3] Y8l 484 v-5=27% ZE(adaptive de-blocking filter)E X§H3lt},

2 oot

4
oX
o

[0060] 2l A 99(460)2 v ZHd M AF J9 (461, 462,-, 46n)= ESHSHCE,
(460)& DPBY U@ oltt. ©lxE](450)+= MMCO/RPS A H.(432)E A}R-3}

zd WH (461, 462 5)E AT, YFY 450)E I XYY

ey
t

% 12

1% ol ofl
= oo
v

o 12

<

z 2
=)
2
v

i

ol [ O O o ¥0 oo & o ot o p) WS [ o> B8
>
AL
o,
[>
o M2

Nm&"okil

N
ol
Z
)
o )y op &
%
ne

2| R
[@)]

2 H[H
o
2

tlo o > wo

[kl
o

[0061] Al (480)+= MMCO/RPS g 1.(432) 5 AH&sto]l &8 oA vl AAdd Zedde] ta
A

(460)°l1A4 ©]8 7bedt wWe Addn. ¥ =AM sl AdE Zdd8De] =g
(
=]

18 18 48

~

460) el A ©]8 7hedk well, ol =¥ AlFA (480 =
=YY, I em, F9 AP U8l ol HaddE Zdd A%
TA= HAH 450)0 o8l Ze o] Hag s = wAohs dold 4 gl

3,
3,
1o
:%
AN
=
5
L
i

of JH
I
)
X
=
©
(e

G (460) 0. ZHEH Ty do] &

I8 O of o2 m

fa)
ol

[0062]

<
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>,
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Ro)
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rO
K
i)

[0063]

(| H
o

[0064]

Me b OrE o

Juorle e
)
s
[
fetl
&,
rO
K
oll
[
a
)

[0065]

oo
g
>
[e} b,
o
x
S
&
rlo
2
o A

d ZYq) ¢ QE-ugE TAYS FHP. MWL AF HHow
o o

] 298 A9 ATH(G00)E Fd = 42 2 Ad-zag) 2HS Ad “9E 4
) L=

> > W e
op O T ol
|
o

e Rl
O
o,
i
oX,
M
il
=2
1o
gg
¥
ot
il

[0066] A ZHA(505)0] S ZEdeld, BA FH71(510)= shu o]ite] 7E T del dis] dx
59 BF, MB B3 L ]
ol Ze(525)L |E =y Y
g9 7lE Zde A

AREA A% B4 e A

i)

o

[0067] BA BAY(530)E BA-RAE @4 Zd(535)e A4 u ATydE A AHE A7y" )F
. RA-RAE @A Zg(535)e] AB BE B2 23 B A4 Z#9(505)9]
= sk o= zke] Zh(545)0]tt.  HA

T UE FFol Agsks St ATAEE A5 Jo g 2A-RAE A4 Zd635)0 FrhHe] 2 @
Az 6050l A ATAdE ZdAds devk. ey, H7Ee ES(lossy compression) A= o 3]
e #A ZHl(505) e mNH AR AEIF STk JEG ARe, ol AFAE I A4 gERSTH



[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

S5S0ol 10-2660889

AA 55 == AH EE9 A 7S IR o S53e JE A5 RE(EA AFHS 28T 5 .
Fo H37](560)E T G HYS ARE FaF A9 (UHE, ~FER WHE) dojEE Wikt &%
ZIgk ¥t Q. T el glojA, Fug WSr](560)E o4k FAFQl W 3H(discrete cosine transform), I A
A2 A4t(integer approximation), H+ Y& F39 owWd £F W3 (forward block transform)S A
odely e o5 Jo] doly e AMH EF A &ste, FIg WE Ao E5/4H 55 A
aE)a, FARE(570)E WIS ASE FREleitt. oE 5o, x| (570)5, A &2 A7 4AE
5, ZHgd &9, Egols @9, EF @9 e 7|E 9ol Tukete] wste AY Alo] Z(step size)E e
Fiu 49 deolgd &gttt FAs1(570)=, dE VI A5 uiep o], A% P e s =
T AE 2 A= A tig QP gs AFRE ¢ ATk dE Eol, /AU ((500)= TA, EHtols H/EE A
9 Tolet 22 HY e v Fie g 2% P 2 A= QPel tigk #s AL, ol t&shAl WEk A
TE At

F& A FG/E0E A @A ZadY A" vHe] 2ed o, o SFx3)(576)= FAkstE Fak
A dlolEld 9 SAkstE s, o dAE)(576)= Ed AE QP S AMEE 4 v o g W
71(566)= 9 Fo WIS TIPS, ATdR S o 3t BE QA e EE5/AR ES5S At
d5E Yol oA, AFZH(500)= ATFAHE dF T 3h(545) & BA-14E «5(535) At A+
A Zd(505)S FAdg T 5ol EAEO QA @ANE, QIE} ARA, JIFAE(500)= o5
e JED AdF5omFHe T3 457 AT ¢ vk ZHEgd 2Eo(520)= ATAE A4 ZddEs F
& RA-BAAE dSeA AMgEtr] 98 Pt

FAst @ 2 &4 (lossy) ZREAES 3 ZHgle] EF5E5 w5 AH EFE Abo]o AAS #lo] HolA
g 4 k. o3 “BEF] olE]BE(blocking artifacts)” &, 7}, A wjnnHA WIEs JI (1,
e do)olAe] QI EFEC] Adoldt Hyt dHhZ YA E A9 T F Y. BFF olgHEE
F2A7171 98, Jd32E 9 Hade “bHEET HES ARESY Ve ZddY EE 2/EE AR EF AL
ole] AA EQASE FES vlnyA & 4 drk. oleg HEHL, BEA-BA FXZ oA BAZTE HollA
“1-FZ(in-loop)” °oltt. =, A=Y 9 HYIYE AFQF/HIZYGAA FFo| AEH = 7l Zaddd dial] o]
£ e, A-FZ fES dHES BE A3d Fetel QlelolEHEEd, o] A9 "Iy E Eg gukE
Hads 98 J-F= &S dHE S Fddrt. fES FEH Y ARANES 39 1F Ev X o &S}
o ¥atm, Ags 53 ¢ vk, FF, UEF dH¥ S Ad8ee S ZHE/E % (smoothness), 9
R (71, JAEZ e ), AAY Aold F59 EF/AHE &5 digt 2 ¥HE, EF/AH EF Alo]=,
IYE e/ ER e AH, UFE, W3 A4 AR HEAEH AladyE=A])S e 29054 9
Este] W S 9l

ki

54, AFEH(500)] B BAg FXsE Ty 2Eo(520)9 A EE F |
@t TEH (5000 Q-F2 AHE S ATHE Zalelo] gkl Ly

& "groz wuyA W wet v

3]

o
2
2
(2 te
lo,
o _—
2 g o

AE=ZY =Y (580)= FA3H(570)9] &8y, =H FR(515) 2 EA F7F ARHE, P 3HE &3, o
EZ2y FY(580)% dEZFE dlelE(595)E WMH (590) AFst=dl, ol JIZFE HOHE 8 HMEXAEF
o7 gFgstth(multiplexes). AZFGEH dlolEe A ¥ A= QP LA L/xEs LElo]x~ E ke QP
LI 7o Ao e AAHE QP HES FAGE AEYA 242 ¥ ¢ ok, @ VIIE o]# g Al
g~ g 4o oE At

AA7I(=A] )= =] opdgt RERRHY =& FAdn. Aofrle =9 st S A7%E 3
Zbsh=dl, 7HE, QP @S AAstal wHolE-d= A& g, Aorle oE EEd 9

e ok
4>
30,
5

o

of 2% J¥ 2 A® YR FeE A

22 A, Aoj7)E A=Y Foto] A fW 2k QP g, &EFfolx # Xk QP 3 EE =Y 9] U
2% QP @S AASte] Stols dlolA IA i, Sefol il e IY ] wlEoA xistE Ao
g Ak, FoRl EEfelzd dojA, 2E QP S A HE 2& QP EE &folx M 2L QPR AAE
F dEd, o= A #{E 2% QP &dtol~ WM 2E QP SIAS Ul HIEAE" R ndHE Aolth
T, Aloj7le EEfol Ul Fojd 3Y @9l g 2% P @S AAY 5 ok, o] B, &Eol~



[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

WOEE P oA R AA AW 28 P g @, =9 w9l A £E @ exMo] MEAEYY A1dw
Hol, =Y wel AW £E (P e AT, webd, B4 U] goldt Lol mEE AR Yold 2 (P
e b & Qo Lol Ue Hold mY welt AFE Fold 2= P @ /M & Ak s o
Ao AR P SEAL 2 HEXEH AW Hhsh gol, AlojY)t EF A AWM AE QP g Ei Lol
sodd AR g AAT oAtk AE @ oxde] A P g A AFSA en (9 VI A
W ks go)) BE ZzAlsold AHgHe] A P g ARV Aol E Jxs ~AYY WY
& ARse], 25 QY W/EE AR JE Afel U FhE-54 2ADY MES FUT 5 Aok

QP e 2% 9@ Ax W3Sk A4 dAsle] W (coarseness) S AlojFT. G So], P e A" #A
of wel FAsh 28 APl=(QSS)® A AU Mg Aoje 4 k. dE Sof, (P ke WA 269
petel ME~EDY Aaggsa, o5 s wme g s Ve, s 14 @t Aae ge e, W
# 54 g wE o 54 gt ¥¥ TAAA, A5 w34 52 2aste 0ssE BAR
ohoo] WA, e P @S B (F, WS A (SSE oueli, %e P g % (5, AU
0SSE ol Tt ol =], QP QsSel wHlEIE 4 vk o SO, P @ 250l PR el HEAE

((51-QP)/6) ((517QP)/6)O

S E I, SSE S+2 Ei OEf §e2 Joh. o] dlollA, FAF QSS o] EFH o A
agRE O dAE, F QP @ W2 QSSE ofmleta whe QP gk =2 QSSE ovW|stth. mrh gwbH
A AgEE MAHE ded AAE ke QPeF QSS Aol thekst BAlCl Aed Qe
QP7} H.263 F=ollA QUANTZx Egle vetvlejel & getulgel #A9k, QP7F H.262 F=olA $AHsE 27
| 2l geprE el 2 gEtnEl HAE 23e).

i=)

=
dubgom, Aoj7= HA, &ehols EE Hvee] thE Fid did 2= P % A= pE dAsta 4 2
EdolE HES] Qladel Aah(7hd, Wk Alse] FAbsl /s gApshE sk Alse]
= & g ek o] Al wHzeR AS, Ael7le dAE 2= QP 3 Ak PE 4
e e, Aorle 2 P B/EE AL PE 2ET F Q. dE B

A 2= ZAE] Fo uls UT ke 49, Aolst pE xdse] £
xE 558 o]

lo
i

o o
2
>
rl

o
\u)
9;

2 OHHr

>~
Y

N
el
>0
N
o
N
[Ou A

i,
N o

H
ox
i
i
H
ox
ME
>
(o}
o,
i HH
i)
o
=L
oflt
tlo
pic)
0
¥
o
>
9

2

fe oo XS ol
W TR
N
)
o, o BN
iy
N
H
o
v
SE,
2
k
o
ne]
10

My =
iy
s
N
=
o 4
fu
rD:,
dz
i}
I
X
iy

m =
ha
o
ol
rir
e
i
o
Ho
oflt
2
i)
kD
Ky

o
fo
td
et
uf
o
¥
N
L)
Al
TL
ox
i)
i)
N
T
£
A1)
td

3

to iy -4
o\ & o

B

A 5 k. T2 AAdelA, deld wE W/EE UE 2

e FRBT. BAHow, dmyel 54 ¢

T B MAS AREET. = (500) We] BEE Alold]l mAlE A I
el AR SRS WA, AW 2teks a7] 99 the wols mAeA gsieh

A
w2
o X
e na
OE o
I
o
Mg
e
e

4

=6 AN AAdet 3 FEE S e dwkstE sy (600)9] BEkolrh. TR (600)= $EE L
Y T ZYY Alfzol E dmYE dHolE(695)E G, ATAE Zald605)S Edee 8 A
ettt AWS 93 HHo2 & 62 JEG-ZHd vzds A3 gIZH600)E Fe “QIEZ A27 9
olE-Zao gaye 9s “olf Az’ = mAE k. UzH(600)8] ARE 2 Be HESo] ol Ew-
Zgo] t]zy 9 olg-2ye tmy RTEE o AlLFTh. oS HEIo o3 LaE= Aster Exo of
% dAlEE Aol fdd e we 5+ 3

07 (690) SHEHE Zalolol @ Az E HloE (695)F SaletiL, 44lE AmYH HlolE7t A (parser)/
A=t (680 B3l 01§ shsetal drh. daPe delEE A A A b exA W/ EE &
ol #l Aw P LA e, Ako] dis) AAR P AES BASE A 22 wore 2 ok, o



[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

S5S0ol 10-2660889

B BA71(630)E B AE(615)F st o] 7IE Zad(625)el #-&3te], AT Ze9d(605)] A
HEE H/EE 559 BA-EA 506358 FART. LA 2801 (620)= st o)/de] ofxdel AT
ZH S Ve TUdomA ARgE] S8 A

AET Ame, ofddd A7 I3 A FEENE A4 EF £ AH B9 4 gs AR o5
= QET o= RE(EA TS z;s;g T k. AE ARZNA, HIZE(600)= o5 ks Ade
o} 9 FAst7](inverse quantizer)(670)= EZI-t]ZFH vlo|ElE o dAsteh=dl, A= QP @S AHE
& F Atk dE B, "aH(600)E, HIE2ERS] A2 g 4 sk, A, Hetolx Y/EE A4
welof o wjree] thE Hite did & P 2 AE QP did e AAsL, 9 dAEI(670)E o]
wek WE Ales o dapsiei.

29 FH A, gahs, BEAEYY] Aes @20 o] FAEE vleh o], tmy Foke] I ¥ =
ZOQP #, EEtols w 2XE QP # T =Y 9] A 2% QP S AT 5 o, I g 2% QP
s EEeh, Heholx wd 2E P @A B 39 w9 @ 2R QP 2240 EASH: A4elE o]ER
Ee. @ AA o oy Sefolxvh AAHE o 2k QP #E 7HE F dom, 3 Sholx Yo oy
A9 @9= AFE oy 2% QP @S M 5 Ak S o] Am QP LIS Zhe HEXER] 1A
g ompe} o], vIole E IAA o Ak QP ¢ Ee Eetelx M Ak QP ¢S AAg. "Iide =
3 gas 2AYY YA Algete], xE AR D/EE AE AR AFd i Fae-54 e £EE
T A Hzgh vpel o] QP gk gole Aol whep dAbst 28 Abo]=("QSS")E yERIAH

o Fule WMHI|(660)E ATAHE FuF 99 HolHE ¥ 99 AR WY, JE 5o, 9 Fi-
HE7)(660)E o BE WS Fug HE Ao Agste] A 7k dolE e o F 3ol HolHE
Aggr. o Fag w9 ol IARI Wk, 2 Fg AR AL B o] F39] o Fug Wy
T ATt

dFE TP el doJA, gmy(600)= ATAHE S5 T 7h(645)S RA-EAE 5(635)7 AFsI AT
dE 2 A605)S P, (E 6ole ZAEHO] YA AR, AE ARA, tFZE(600)= oS5 zho]

< JE dFo2HEY I 45y A¥L ¢ k) fAZY600)e BA B FEE ZEY 2E
(62008 A L= Fo] Hg4 ¢-2Z UEE FH(610)S £, "z (600)= 91-FX THYS A4
H Ze el Ag3te], ZEdse] AAdAY EdE RS @%@2 v 1133 7 m g s t&
= Yy ARAIG (O, ZUE/HEE, 39 BE AAlY] Aold o] BEF/AH BEEo g =4 W,
E5/A8 BE Alo|z, ady /39 EA & A 5 7&% AL oEd = 7)) BAAHoR <l
29 Sete] OEE Ao ARAIGS agiE jkd g

T 6914, "3ZH600)= B3 XT2E-X2 A4 tEE ZE(603)E X3t IX2E-Z2AN UE5F I
(608)= ATFAHE Zd LA BAS HiES Agyo= vjnydA vk, v& FEH (71, Y (de-ring)
HHY) 3 TAE-TZ AN dEH IRz Hgd 5 gl

t
o
-3
A

?L?Ifi 2 deke 4F sAlel FEel weh, "=y = P A, ARFEAY, oY RE=
LAY, v 253 29EAY, fAR 252 diAE 5 do. g2 AAdddA, el e Bl/Es
% BE 7A4e e gadee] dyss Vles T sk olde #Idd. edHer, "ade 54 4
]Oﬂ ‘ﬂﬁﬁ(GOO)O Wy e Be WHg Abgeth. f3T(600) e BEE Alold EAlE #AE o]

T BAEH, AWe 1EE o] el v dAls m=AEHA ekt

IT. 339 9o A= QP g Aol R A

of wetel A, A% P & Aojeha ALgak: Aol B vhra AR AP,

R
\—l
E
T
ey
E
=
Y
0
o
f
ot
It
o [

JCTVC-110032] HEVC AANA, A= sk QP& 8 B EAZ(bit-depth)el [0, .
019]' z3te], ZEo dig QP= 8 HIEAIEC dis) [0, 51]9] RS9 WHE glx:}_ o] ¥gle == ¥ A
T BFo gigk o & HEASZ(bit-depths)el izl AFstA F7tevt. o AAE AMEsH, A= di
/\}%Qt QP #2 x| dis) AgEE QP #holl Bl EA 2k el A E3fEt(saturates). =, A=
&l AREEE 7FE =2 QP @ 2 7FY =& QS92 2= diF] ARSEE P =2 QP #t( H P 2
QSS) Hrh A Arh. o] Age, 2E AR HlE FEH(EFTE, AA &) ol HET AE AR A
Fgol dgddE u w2 HE #olE ofF Aol oAl HolE Aojol] w3 HAE doZ & vk, EFE, o
AAE T ey 29 & g &g 5 ).
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[0091]

[0092]

[0093]

[0094]
[0095]

[0096]

[0097]
[0098]

[0099]
[0100]

[0101]

[0102]

SS=S0dl 10-2660889

ol

E
=

1, JCTVC-11003¢] HEVC AAol wp=w, Y= A& Cb 2 Croll s AFEHE QP(F, Py & QPr)S 2= A
ol s AREHEE QPAP) EFE o #Zo] =FETH. QPg R P TXF QP 1EE Pl tidk ¢

(lookup)oll Aske] E 1914 A 49 whe} 2 Pe] #o Bdslth. E 12 P9l 524 g Ao}
# 1

qPI QPC qPI QPC
<30 [=qPi| [41 |36
30 |29 2|37
31 (30 3 (37
32 (31 44 {37
3B |32 45 (38
M (% 26 (38
35 (33 47 (38
36 |34 28 [39
37|34 29 (39
38|35 50 (39
39|35 51|39
40 _[36

JCTVC-1100301 A 2| qPi2 &4 2 A2 QP¢
X QP A9~ gPiE (Cb A= AEel tdh) qPie, B (Cr AE Aol digh) Pieed = AT, ol v

gPicy = Clip3( —QpBdOffsetc, 51, QPy +cb_qp_offset), L=

qPrcr = Clip3( —QpBdOffsetc, 51, QPy + cr_qp_offset),

AA71A, Clip3& 53 #Zo] FoE= F=roltt. Clip3(x, v, 2)¥ z < x¥ W x°|aL z > y&d o yo|H, 1
Qo= zoltk. Fk cb_gp_offset ® cr_gp_offseta IA 32}v]E] M E (picture parameter set; PPS)oll AL
dHE ¢ e g3 4 A QP exAloth. Py 2 tigk QP #teltk.  QpBdOffsetc (W %2 HIE
Axel d3l F7behs) A= HEARY o= A= P P LAtk QpBdOffsetco] U@ olAH e
0,

s

, 12, 18, 24 9 36214, QpBdOffsetc = 6*bit_depth_chroma_minus8®]il, bit_depth_chroma_minus82 A&

6
8 WAl 14 HES] HIEA = ta] 0 WA 6 ZF5 E3eh= Wl A

JCTVC-11003¢] HEVC AA o)A, HlEA L] Ase] 2% 2 Axo] tidt P} 2712 249 4 Q). o] &
go x4 w3 F£T AAPE @ FUT. F, WENRY g@ o 2de FLT AAAE d
olFold & glth. Wael s7] fd BAow, JCIVC-110038] HEVC AAAA ] o] 2A& e S4e o

=3 2o

QP’y = QPy + QpBdOffsety,

QP’cp = QPcy + QpBdOffsetc, L

QP’¢r = QP + QpBdOffsetc.

kA HE QP ZHQP Cb EE QP (r)S E&dE HA TRA2E (1) 2% QP QP 2 I 9 A=
QP AN (7}, cb_gp_offset B¥ cr_qp_offset) CZHE 37+ QP Q2 P (7FE, Py, B Pi) S 2R
atal, (2) & 59 F#(table look-up operation)& &3l # QPc(7FE, QPy H=& QP)E AAsH, (3)

QpBdOf fsetcdll 93] QPce] #< FAst= Ao},

=

. A= gigk QPE BEIE AR W

7E, =T Eokel A QP e AS AAsy] AR dwtstdE 7]E(700)& =AStAL . & 58 s}
CENE
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[0103]

[0104]

[0105]

[0106]

[0107]
[0108]

[0109]

[0110]

SS90l 10-2660889

g daga, Q=g

SOEL AREA], QEHE Fa AR P L uE 4R P exAosRY P Ausg 27
ATh710). FAHoE, Fa HRe RE ARol:, sht oy mx JEe sht olge Am Yol
osh @, Fa ¥ W nx AR(S)S de f2e A 4RI, RB)oIT,

AL QP LZAL A #HE AL QP L2A 9 Sglolx #HHE AL P LEAS xFE

gP; = Clip3(a, b, QPy + qp_offset + slice_gp_delta)e] @&} QP Sl AE AAS &= =0, 7|4 Q_ye %
T QPE YERNAL, gp_offset2 A P A% QP L=ZAES YeERNM, slice_gp_deltar EEfol~ H¥ A=
QP 22ZAS YEeR AL, Clip3(a, b, c)& adlA b7FAe] HER co #& EHFst=(clips) 55 YERAT
= £, 34 Clip3(- QpBdOffsete, 57, QPy + qp_offset + slice_gp_delta)ellA, QPy + qp_offset +
slice_gp_delta®] #t<2 -QpBdOffsetcet 579 F #h& XFste 1 Abole] W= AskdATt. o|of &g, J3Y

]

= nE 24, 1Y, $5% A2 et 2 shte] a6 wel P olEaE A

=y oA, QlFuE HA M AR P ST, Sdtols @M AR P oXEA 2D HA o YL QP o
A3} Zetol~ Gl YL P LAY S HoJ® W (U, -12004 12744 & Agketh. ol¢} g, Q%
P ST Fo T2 WY (71, -6olA 672 AFEAY, ARHA =)

A= P odYAE Hz AR Qo] WAETH(720). HE AR qpe wWei= 4A F@ ok w3
Aguo], Bz AR Qpell o8] EAIEE QSS W9l Asto] Fa AE Pl s FAIEE QSS B e Aa
AARoz ARG, Wz AR QP o8] EAHE QSS B S Fa AR Qpol o ®AIEE QSS
o] geat AoaA AN ¢ Yok, EE, R AE Pl o FAEE 0SS MY e Fo AR
ol els EAEE= QsS Welel Aaat Ao 2m) Aol 4 Aok, (@SS7F, g Sel el g qss = 2 s}
28 tieF & 2(logarithmic) Ao = QP #aE=E w, 519 F2 AR QP thdr QSSe A3k 2 459 Hx A
B QPoll o3k QSSe] Abdte] QoA T 519 HFE AEo] thdk QSSe] sk E 459 =2 AE QP tidh QSS

o] AFgtel QlolA QSSe) we ik S+2 o) $x2' Tolt.)

of WP, Fold (P AW % Y mE P (PO RO WA Hol

e
o

WE 4tk A% Sol,

qP: | QP¢ qP; QPc
<30 |=qP | |37 |34

30 29 38 35

31 30 39 35

32 31 40 36

33 32 41 36

34 33 42 37

35 33 43 57

36 |34 >43 | —qP1-6
A71A, obe QP 192~ E YE AL, QPeE A& QP(EE 7B B2 A8 QP9 @S vERd
T

ol WRe, P Qs ghol wE AR (PO GO WRHE FFE AET £ Ak, AF 5o, of
ool mEw, Al 1P AHs g Nt o wE P Pl ool A8 WAL A, Al 2 P Au
G SE U BE YR P o MY WAL A, A 3 Qe
o A3

1% ra

2 W9l WS BE AR QP

o, gold (P A8 g g BE HE (PO gom WFHE
NN, oledt AL gold (P U gt i mE AR o) gk Aol FA

r
=
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[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

S=5S0ol 10-2660889

if (qPr<30)
QPc =qP;

clseif ( qPr >=30 && qP1 <=34)
QPc=qP;—1

else if ( qP;r >34 && qP1<44)
QPc=33+((qP1-34)>>1)

clse

QPC:qPI—G.
1714, qPri= QP EAE WERaL, QP A= QP(Es 78 B A QP9 @ YERHH, “>>17 & 29
B4 AbmitelA g HIE §1Ae] Jge] 8% At Aol F(arithmetic right shift)& 7271t}

AAH ol R PR FEA,

Fo AR PR RE AR PE ASSe], dmtt Wa AFe FAse 2o 54 2T ¢ AT, S
Sol, qmult @ FAe] & Luholzo] sht olgel R W WE AFE AR F, vE Lo~ =
= gRe FAHE 9 ;

Qab, AnYE TUES TS NESELY Holw ANE FAUTHTI). MESELL Heolx
g el efelx AW AE P oEA] EA FE HASH: (1, PPS Ei e Fel) FdaE E3
& qv,
AR FRAA, & QSS(Z, BE A FAsHSE AvHE P Aes kel Aol dolH, FL 4R s
HE AR P Al AL B BAE F sht ol oa) 5940 A

BE R P oA 45 gol Uel, BE YR PE Fo 4R st FLs)

Qsse] e mE AR Pl ol EASE Qssel e Fa AR el os) mAWE Qssel MlEE

Waksd, o] HlES Bx AW QP 2xAlel tigh 09] YEE ghel i Ao 20|t}

T8 AT QP ghel WEhs S Av)e] Bx AR QP gkl WSS oprlste], Ha AR QPe] Wste] gt
T8 A QPe] Wske] HEo] 1o]Ht,

gabe Qmdd @uze] Aok e umgdn. dz:de AyEd, gmb: Fa 4R e U nx
QP eEAORRE P IUsE AYHTHE). o

So], o RS % ARolw, s oldel u
% o

A
2 EE AEE)S UE 739 #Y

iHT: =
aP; = Clip3(a, b, QPy + qp_offset + slice_gp_delta)ol] we} (M Pi2A) QP eldlx
o714 QPyE F% QPE UER I, gp_offsetS IA #¥ Ax QP LZAS Yl Y, slice_gp_delta: <&}
ol M = QP LEZAS YeERNAL, Clip3(a, b, ¢)& adlA b7A|2] HYZ ¢ S SFHFs=(clips) &
TE Yepdtk, 92 E9, &4 Clip3(—QpBdOffsete, 57, QPy + gp_offset + slice_gp_delta)oll A, QPy +

ap_offset + slice_qp_delta®] #t-2 —QpBdOffsetc2} 579 F #S X33t L Alolo] AR Agtgc}. o]}

2o, dars 0E 3, b, FEE AR W F shiel B0t (b A9sE 233

F
o
av]
to
[kl
v,
o
i)
R
=
i3
:>.4—_'4,
ki
o
av]
to
[kl
v,
)
>
i)
o
[
=
i3
:>|4—_I‘.
Hl
o
jav]
to
[kl
S
o
kel
oot
o
LN

daEt P 9uAE BE AR (PO WRHATHE0). wE A% @ el WAt 28 T el e
Aulo}, ma AR ol o)a) EAIHE QSS WA Faol Fa JE QPol S8 EAHE QsS WAL gt A
Ao Ak, wx ¥ Pol ola) EAHE 055 W9l dae Fa g ol s EAIEE 055 WS
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[0126]

[0127]

[0128]

[0129]

[0130]

[0131]
[0132]

[0133]

[0134]

[0135]

N
>

o] Aty e X 4 Yy, Ee, BE AR QP 98] EAIHE QSS B9 sk 8 AR QP
ol FAIE= QSS WLl sty Ho 2w Aol 4 k. (QSS7F, ®l& Sofl uidl] tiEF QSS = Sx2

ek 2 2(logarithmic) WAl o2 QPo] = o, 519 8 A¥ QPol| w3l QSSe] 43t 2 454 BZ A
of tigh QSSe] gdtel dejA, HiE 519 Bz Aol ik QSS] e 459 o AR QP didk QSS9

} 8.5 7.5
ghol]l lofA] QSS9 ghe uiEf S+2 7 o] S#2 o|rt.)
of WHe, Aold B s ke e wE AR (Pl gew WA HolBe W & At A2 Sel,
o B e 2.
qP: | QPc qPs QPc
<30 |=qPi| [37 |34
30 29 38 35
31 30 39 35
32 31 40 36
33 32 41 36
34 33 42 37
35 33 43 37
36|34 >43 |=qPi-6

71M, qPi P AEAE e, P A% QPUEE VE B2 AR QP9 ghe dERdT

Ei, o WL, P AHs glo] mE AE (el ghom WRHE F5E AEY 5 k. dE B, o
Fpel mEw, Al 1@ AEs gk W dg nE AR el grome] dY WS A3, A 2 P glEls
ksl o wa QR el ghomel WY WA AR, Al 3@ dus gk W o wx JR P
o gremel HY WL 2

E, o] WHL, Fold (P Ad: e S mE AR (P GOE W 2L
& ol (P e g g BE AR QY g Aele] TRY A

£ 5o, o] mAe T @

?Q

if (qP;<30)
QPc =qPr

clse if ( Py >= 30 && qP; <= 34 )
QPc=qPi—1

else if (qPr> 34 && qP1<44)
QPc=33+((qP1-34)>>1)

else

QPc=qP;-6.

714, P QP 99 AE YERAAL, QPcE A% QP(EE 7 BE AR QP9 S vrebdic.

P2 BE AE QPE AMESIY, dage ¥ A5 9 Yxtsl(inverse quantization)Q‘r ra,
2 F‘/P ]”4 ol i3 W A
=HEA

4ty rlo
Yo 12 offt

N
o H
L3
18 r
02
2
il
Ho
e
—lN
r—{u:
«O o
Mn
\
F

QPE =z x5}

= AT Em

r—{u:

WA AEEE 29 AR ES, JCIVC-110032] HEVC A Aol Hlasle], QPyZH-E] QP % QPrg %

- kol QlofAd, A% QP ZH(7FE, QP Cb Ei P Cr)& EESH:
A TEAM2E 23 2. A4, $ QP A9 P (7FE, Py, B8 Pie)7F & QP #@QPy) 2 A%

i

QP 2o mRE AAFT. AL QP LIZANL A #HE AL P SZANE MWt (accounts for) HEF B
2 A2 WetdAE &dtolx g A QP LEAS AW Fx Q. tgoe® ) gk QP(UFE, QP EE

Q
QPe) HeolE 59 2 v 7E @ 22 T8 AA"ET. 1 F, QP @2 QpBdOffsetcol 93] =4
.
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[0136]
[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]
[0145]

[0146]

SS=50dl 10-2660889

QP’cp = QPcy + QpBdOffsete, £ =
QP’¢; = QP¢, + QpBdOffsetc.

HZF 2" oKX= QpBdOffsetco]l 0 well= AYE 4 k. 7% m7iA =2, 0, 6, 12, 18, 24 E 369]

AEL ERE 1o14, QP R QP02 Q1E29] gh gPioll ofEske] i 2004 A mkek &2 QPee] w3t =

x 2
qP1 | QP¢ qP: | QP¢ qP: | QP¢

<30 |=qP: 44 38 59 45
30 29 45 38 60 46
31 30 46 39 61 46
32 31 47 39 62 47
33 32 48 40 63 47
34 32 49 40 64 48
35 33 50 41 65 48
36 34 51 41 66 49
37 34 52 42 67 49
38 35 53 42 68 50
39 35 54 43 69 50
40 36 | 43 70 51
41 36 56 44 71 51
42 37 57 44
43 37 58 45

MZ2 2ot 10lAdel qPel =2 A2 QPc

F 13 mashd, ¥ 204 QEs gP7) 51004 712 dAgEn. w3, ¥ 13 vlushd, 438 Z23skeE <
g2 gk oP - A= QP gk QPcol Adelsttt. (aPio Hi= aPi ol ) Q1ElA P vhE 2ol =EEU
ol SAlA, FegkS 510 ofd 7lelt}.
qPicy = Clip3( —QpBdOffsetc, 71, QPy +cb_qp offset)
qPicr = Clip3( —QpBdOffsetc, 71, QPy + cr_qp_offset)
QPcSt Py Abole] WA= EX gPro] BE ol vis EHlelsozA AHE & vk, olek e, 57le] dEL
W EPSHE wolio] BAsT, Unix REE B go] BAHE A4S Agsel TAE & dn
if (gPr<30)
QPc =qPy
elseif (qPr>=30 && qP1<=34)
determine QP¢ from table
else

QPc=33+((qP1-34)>>1)
2. A2& B2

A2 el 2014, QPg, B QPo] #h 129 gk qPoll &Sk 3 304 A-E mkek 22 QP @ s
!

Q]
=

r“~

ol
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[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

SS=50ol 10-2660889

* 3

qP: | QP¢ qP: QPc
30 [=qp| |37 |34

30 29 38 35

31 30 39 35

32 31 40 36

33 32 41 36

34 32 42 37

35 33 43 37

36 |34 >33 |=qPi-6

MZ2 2ot 201 M2l qP12l & 42 A2 QPc

X 13 v, AE QP F QPe= 43S ZHshe Y& gk gPell tiE] Aolstth.  (qPi, B gPieoll tiEh)
ez gz v o] EEHh. o]E TN, ZEghe 510] ohd 57¢1H], ol & 3% Py = 5744 &
}H oz AFANY,

L

qP1cw = Clip3( —QpBdOffsctc, 57, QPy +cb_qp_offsct)
qPic; = Clip3( —QpBdOffsetc, 57, QPy + cr_qp_offsct)

QPcSt qP; Atole] BAE s gPo] BE Zho] gia] oo wx AAY S gk, olek el 571¢ dEe
e el ElolHo] Washi, Yrx] REE tgy Po] RHHE AL Agete]
if (qP;r<30)
QP¢ = qPr
else if (qP; >= 30 && qP1<=34)
determine QP from table
elseif (qP;1 >34 && qP1<44)
QPc=33+((qP1—34)>>1)
else
QPc=qP1—6

3. =& U<k 3
M E ek 3A, o % QPee) ke Aele] gk aPiol eEsel E aolA AFE vhe g ol @t B
Qs

I 4
qP; | QPc qP1 | QPc qP; | QPc

<30 |=qP 44 38 59 45
30 29 45 38 60 46
31 30 46 39 61 46
32 31 47 39 62 47
3 32 4840 3 |47
34 33 49 40 64 48
35 33 50 41 65 48
36 34 51 41 66 49
37 34 52 42 67 49
38 35 53 42 68 50
39 35 54 43 69 50
40 36 55 43 70 51
41 36 56 44 71 51
237 57 |44
43 37 58 45

MEZS 2ot 301AM2 qPr2 B2 A2 QPc

. X 4ellAE e P7E 5104 718 AErh. ®=g, 19 Hlashd, e gP7h 34



[0156]
[0157]

[0158]
[0159]

[0160]

[0161]

[0162]

[0163]
[0164]

[0165]
[0166]

SS=50ol 10-2660889

rr

e} 43S ZHshE Yl 4 oPY wl, A= QP F QPrt AelEth. (P, T qPie ol Widh) Qldl~ Py
o5 Zo]l EHT. olE F2dlA], ek 510 ofd 71o|t}.

qPicy = Clip3( —QpBdOffsetc, 71, QPy + cb_qp_offset)
qPice = Clip3( —QpBdOffsctc, 71, QPy + cr_qp_offset)

QPck qPy Abelo] dAl= dElX gPro] B= ghell tial HoleozA AL 5 dnk. ofef &Y, o] #A= T

A M3 < (piece-wise linear function)®A AAE ¢ 9on vz o] THHE ZAS ALLE] +
CEEEE

if (qPy<30)
QPc=qP1

else if (qP; >=30 && qP; <= 34)
QPc=qP;— 1

clse

QPc=33+((qP1-34)>>1)

4, =L WL 4

>

28 Wk 404, QP R QP o] 2 A9 Fh gProll oEste] & 5olA AARE w2 QPeel w3t 5
!

Q]
=

r“~

ol

R )

qP1 | QPc qPy QP¢
<30 | =qP; 37 34

30 29 38 35

31 30 39 35

32 31 40 36

33 32 41 36

34 33 42 37

35 33 43 37

36 34 >43 |=qPi-6

NMZE 2ot 40IM 2 qPr2 2 A2l QPc

E 13 lwahe, P = 349 W9} 438 Edeh 9 gk P W, A% QP g Gt Belsih. (P,
Pieol W) Qe P Tt ol mEELh. ofF FANA, 4Rgke 510l ohd 5791dl, o]t E 5%
@P, = 57744 AIH O AFAU

qPicpy = Clip3( —QpBdOffsete, 57, QPy + cb_qp_offset)
qPicr = Clip3( —QpBdOffsetc, 57, QPy + cr_qp_offset)

Pt Py Alole] #AIE dY 2 P9 BE kel tis] elelEo 2 Xgdd 4 Q. ole} &, o] #Al= F
2A M3 34 (piece-wise linear function)ZA] A9 4 gJom oy o] TdEE 2L A}&3le] F

= N
d4g 5 3l

if (qP1<30)
QPc=qP;

else if ( Py >= 30 && qP; <= 34)
QPc=qP;—1

clscif (qPr >34 && qP1<44)
QPc =33+ ((qPi-34)>> 1)
clse

QPc:qP1*6

5. A= Hek 5
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[0167]

[0168]
[0169]

[0170]

[0171]

[0172]
[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

Az At 5= A= WSk 33 Setel HE A= QP LAY ARES =¥eIh. Sefolx HE A= QP
QxAle] ARE-2 SPS(sequence parameter set), PPS HE&E 7|} A9 @l Alelx~ FxIZ AlOdH s S
(flag)= ’\]'“‘10}04 Jefe]&/Hzollolad 4= k. 2 e, AEE WSk 52 o3 o] =&y e g

aPrel B ghES Aelstas A= Wt 33 Fdsitt.

qPicw = Clip3( —QpBdOffsetc, 71, QPy + ¢b_qp_offset +
slice qp_delta cb)
qPic: = Clip3( —QpBdOffsetc, 71, QPy + cr_qp_offsct + slice_qp_dclta_cr)

W slice_gp_delta_ch % slice_gp_delta_criz= Zt7} &fol2~ ddel] Alad®d" 4 = b 2 Cr A
ek Setolx d A= QP LA gholtt,

6. A= Wt 6

FARSHAl, A ZE WeE 62 AR 8 49k SEfols w A QP A A

a
[€)
AN QP LEZAO] ARES SPS, PPS Ei= 71l AFe] dW AElas FxE A IEE
E/Hzeeled & vk, L Qe AEE U 62t Zo] =EHE 2

Stals A= et 49k B8ttt

qPicw = Clip3( —QpBdOffsetc, 57, QPy + cb_qp_offset +

i X

& 2ga. Lools AW
= BB Aol o
A

o]
A2~ gProll tigk FHES A9

o

slice_qp_delta_cb)
qPicr = Clip3( —QpBdOffsetc, 57, QPy + cr_qp_offset + slice_qp_delta_cr)

7. A2 BAEY A
of wefol el MRS Wk 7ol e, qPol WrEA WPeE ARS] 9% HolRe] muHoR AxHol

(QPel QSS Atele] el A& Al whel Qo] ek o %2 QSS S FAISHE) H %S AE QP Fhel =2
T O @ 53], HelE2 A=l Wi Hul 7bsd QP ghel o] Al (JCTVC-1100391412]) 397} obd 510] ¥

4

EE adser dddEn. ols w2 P AU edA Ak gl o Bk 34 %< (aggressive) (5, H
& A9 FAsE ThsEtAl stol, Ak Aol tig HEHCES A, A HEE okl 2= A4
TS 8 AMEEo] MA FHE AT E=o, A2 Uk A did], Helve dEe vpep Fe 3
Gk g4/ 2A S ARgstke]l 7EE § Qv

ol whet QsS7F o] wAI A5l qpel AR HlA@T.)  Am P e=A] el tEE o] AR
W (5, exAlo] 0oz dAd wj), A it QSSell gk QP ezl o3 FAH = QSSA H]&-& JCTVC-
110032] HEVC AAol A o] uj&e] 4§ (7}, 519 == QPQ‘r 39¢] A= o™’ )oF 2k, o]
b gixAom, e Ut 2, 4 9 604, o] W& Hd 20714, 519 == 54 459] A= Qpoll sl dof
g2 o) 277 )oleh, Qssell WE W Ee AGToEN, FAE §e Ao (coarse) ED W Aw AR
of Wal HEZ REEA AFEEHE S WAGES BE 5 Q).

ek QP Wske] ujEo] oA, ¥ P(E2 QSS) SFelA 71&7]
o w)e] g

A, Azl tig QP Wstel] gk o
> of ghejAM, =X QPell thet +19] tﬁ_ﬁ}t A= QPell thgh +1]

1o] Qlelol=dth. 322 QP = (aP

WaE s, 22 ol did 19 Wae AL ol oF 19 WaE 2@, ot B @ WA
WA FA o WEdelEE 2] A% dolE Al Bokol) dmy Aols7t £Esh A Aole] FPL
AR AT B of thel, 2% H AE P 29 Ael= Aele) vlge ARA F7

=t QP gkel o] W
Al

Hol, =k A& Apole] d@ol oA K3 WMAS ThekA G HIE OB ARl AoE wet.

K

AR, (QP7F 322 QP F2olA P-6%1) BB FAdA, 69 1A A= QP eEAO] AREHO] EE QP

QSS) F&elA == 9 Aol ek 5T QSSE G ¢ vk, #H Aol dad= (QPy = e W R

¢
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[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

=50ol 10-2660889

on

) Y3 QSSE AMgEt BE jé‘ﬂ(planes) I35 9 4 duk. JCTVC- 110032 A7
A= QP 2 Alo] QPoll 9]FEste] A < F Ae AE 9u|sk=dl, QPyel QP Akel <]
FAZE 7FRAQL 2ol & Zh7] wiiEoltl (3 1 FF). ol "oz, MEE Wt 2, 4 2 6o E, qP9
#hol 438ty & Al QPc = qP; - 6°]tk.  ZLEA, o] WA P19} QP Aleole] Abole 6& FAIH AL, 69

A, (2= AZe gk QSS Ate]9]) sk Aud #BAE @dshr] g8 g AE QP S ZAlL JCIVC-
1100301]*1&@ AR At & o], JCIVC-11003e14], QFc7l 2% 2 A% =5 Ul 399 PE ALs
, o AT QP LZAL 120]th. XAl tisk o] Fhe, E 1o] EFE| =AH TS
AFE = Ao o A Avk. ey, AR B 2, 4 B eoA e, X A2 69 XAl
s

& AHgstel FUT Y BAZE BHE 5 e
A, AR P gl E AgR WE (ARF P L 2 A9 ATl oE) Fe P g L T
9 QP ke e FTE AE 240 OF AolE-shF Yol AAT JFL vAA g, o AL PUAE
o] o] U FE AG 2NN ALEHE P g WS 9%l A7) wFelt. ey, FA,
e QPCEe 055) 3ol oA, A= ol st AFE WS gt ol glal dol=-aF 4% 2 9l
Y fA4 BAT FHE] FAAT. BAHOE B P AR YolA, (AW WA A% PPE AHE
ol We wde] P, AP ME FortE) Aw FA &40 2w Fde o5 % exsng 3

Aw P exAe] gl ojd ATARFE 2msk Aw Alole] F FR Aol AT Hs) AR PE 1Y)

stk 53], -12 A 127449 M7t Aw QP LZ Al gk oA
1 A, AE P SZAL §AB -12 WA 127449 WSlel AgE
o) o] HAE 783 BEAS Zderh. dE 50, =2 QP AR ek 49 glojA | 69 AE QP X
St AS-E yERa, 219 AL 09 XA gt F+H ESIE (counter—
point)E YEMTE. o5 F A= QP LZA(S, 0 E 129 = A)oA], QP QSS AFole] olAlA A o]
A, 2 QSSE = Qssel A sl 2ujoltt (71, 579 A= qpoll thE 2’79 @SSt 519] Am Qpel a2 e
QSSel A3 2ufolir, o 459 A qPol thFk 27 9] SSe] 2ujolT)).

AR BeE 1 WX 49 B, AE QP L= A Fholl gk A FAE-S cb_gp_offset B cr_gp_offsetell thal
Fiabd vk, AR e 5 6ol AolA, A= QP A Froll tidk AlgHAREe] #k (ch_gp_offset +
slice_qp_delta_cb) ¥ (cr_agp_offset + slice_gp_delta_cr)oll F3=& < o}k, o|et &g, A2 Wl 5 U
A 6ol A, A= QP LEZALY] Fhell gk AekAFE-2 cb_gp_offset, slice_gp_delta_cb, cr_gp_offset 2
slice_gp_delta_crell gk 71 kel oisl] Fad 5 ST},

C. £3ol2 d¥ A= QP 2= A4 o3 A&AA D M@l g A (Syntax and Semantics)

AEE WF 5 = oA, HMEZEY 482 9 AWgaes ool Yl Ak QP SIS ANadH S Adg
= }a\?/]ro] g Ak QP LIEAL F FHAH e 04 g el gk A= e AL Alolste o -3
71%5E dx3del] Aledtl. = 9(a)= PPS RBSP Al xo o] A 2E Zg1 slicelevel_chroma_qp_flags =
Alatal, = 9(b)= dAA >l slolA e &ftolx Er] AlYze AR Fh slice_gp_delta_ch %

slice_gp_delta_cr& =A%}, AE=ZI -7 H FF slice_gp_delta_ch 2 slice_gp_delta_cr< A8 7153k
PPS9] slicelevel_chroma_gp_flag zkell ¢&sle] &olol~ duo] ZARE &A1, woba, Sfo]~
AL QP ez Ale] AMEE A ¢S W, Sgfolx i AlEs oW =) 33 H).

T 9(a)ell =AIE PPS A8 L IHE(90D)N A, Fh cb_gp_offset E cr_gp_offset< A XA E upe} 7
< Qg %2 Qe FIe dHd AMEEHE Wl eXAS 747 A A3 13 sd3t F
slicelevel_chroma_gp_flag:x A1¥~ &4 slice_gp_delta_ch % slice_gp_delta_cr7} A3#E &gfo]l~ o]
A TE AL AAHI, 2 9o Ag-, AlYls @4 slice_qp_delta_ch ® slice_qp_delta_cre @y &
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[0188]

[0189]
[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

S=50dl 10-2660889

2ol el EAlalA ek
(£ 9(b)e] AlEz =R E(902)e] EAH wpeh 2L Zetols ol slice_ap_deltat Y ] A
o cu_gp_deltas) gl ela] +49 wW7x Lefolxo E =Y BEo vl A8 apel 27] e A4
. Zeholzel WE 27] Py FAE teEEE e el Ak,

[

ko)

il

SliceQPy = 26 + pic_init qp_minus26 + slice qp delta
4k slice_gp_delta:, -QpBdOffsetye} +51& E 3t o] Alo]e] Mol SliceQPy7} EAFEE A s},
%k slice_gp_delta_cb ¥ slice_gp_delta_cr& A2 Wot 5 & 6o tha] AAE= v} o] z+z QP ¥
PeS Tk dHoll AHgEE dE QAL XA, SRR FE A9, o] AEA 940 Fe 0o F
=R~
D. A= Ut =€ JES IHY
JCTVC-110032] HEVC AAlNA, A=
HE )= g QPcE AMESt ZAAEY. ®g Qe U ol EEHE A4 oPiE AR A 194 AA
= vkel o] AAH

aPr=((QPo+QPp+1)>>1)

o714 Py 2 QPp= oA UFHoll EASIE EFol e 2% P #S YEldU. AAHQA ofolrjol= ol
T2 MES SAElElE el AEE ol N&xsle] Ay AEE 24dsts Ao, A= gE=E dHY
of tig P& AR o] Wk A% QP LAl (cb_gp_offset R cr_gp_offset)o] 0°] ofd o= EZF &3}

T AE QP L= Ale] 00] obd of#] ghol dial], A= el sl ARSE= QP Adold HolAwk dE A=

= FASA A"

2 A AN, Ak deF dEACd e pE 2AE W A= QP LZAS gaarh udEn. olE
TRNA, A P vt o] EEE

qP;=Clip3( 0, 51, ((QPg+ QPp + 1) >>1 + cqp_offsct ) )

714, cqp_offsete ZFzF ¥ Cb 2 Crol Widh cb_gp_offset 2 cr_gp_offsetS YEIATE. o] 4
oM, A= gEE o gk s P EF2 A= P LA FIE AR, 1 99 H$-

= %o ik QPY R4 x| thek QP FAE w JCTVC-11003014 P 7F &%= Wl 7] %3k},
g2 dAlA oA, ko dish P FFEA Aol sk PE R dsE WAl B Hegh AR el
5 T st AgE o, dEF e gk Qddx gpis v 2o =EE 4 Qo).

qPr = Clip3( 0, QPmax, ((( QPo + QPp+ 1) >> 1)+ cqp_offsct ) )

A7, QPuay R cap_offset> AREH = A ZE kel oEA otk A= E Wt 1, 3 9 5olA, QP=, &
501, 7lelv.  AEE Uk 2, 4 B 60, P, dlE EOf, S7olv. AEE WUeh 1 WA 4ellA,

caqp_offset> 2tz A& Cb 2 Crol W3k cb_gp_offset % cr_gp_offset UERT. Aze Heor 5 2
6ol A, cap_offset> Z+zh AE Cb & Crol ™3k (cb_gp_offset + slice_gp_delta_ch) = (cr_gp_offset +
slice_gp_delta_cr)<S YERTE. Hop dubgo=z  Qdlx P gho] tE% e gl =549 o, (QP,

PP+ 1) >> b QP SAEk, AR QP 2sAle] weet,
ME P RS EYA AHE $4S T dER g B,
G QP AASE del W Pk ALgET T

9 ® 5olN AAHE W

Ry

rlm
o
als
:L
O
i
m
o
ki
HHN'
:L M
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[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

S50l 10-2660889
Q =Clip3( 0, 53, QP¢c + 2 * (bS — 1 ) + ( slice_tc_offset_div2 << 1))

I, BT 29 BE(ASR wE AH), B U 0] ol 9B AT A b, 24 WH 2 R/

= 71EF 8]l ofEste] AAu = AA FEE AEo)al, slice_tc_offset_diveE FEEE oA F9 A 1 4
Zso Jﬁ_?}o}—‘;« Zofol 2o tigk AB2 84 slice_tc_offset_div2e] ghelth. 2 5, W 0 9 #to] vh
Foll FAIE Q] t =] gl 7] xske] A€,
¥ 6

Q | Q | Q |

0 0 18 1 36 4

1 0 19 1 37 4

2 0 20 1 38 5

3 0 21 1 39 5

4 0 22 1 40 6

3 0 23 1 41 6

6 0 24 1 42 7

7 0 25 1 43 8

8 0 26 1 44 9

D 0 27 2 45 10

10 0 28 2 46 11

11 0 29 2 47 13

12 0 30 2 48 14

13 0 31 3 49 16

14 0 32 3 50 18

15 0 33 3 51 20

16 0 34 3 52 22

17 0 35 4 53 24

Qo BAZAL

HEAoR, Ao Ay tem v 2ol =FE. to = t¢' ¢ (1 < ( BitDepthC - 8 ) ).
E. oA ¥3E

AP 9lsl, FAd Aol % 3
e oA AYEE ARAEE ol §YE 2t vy mr weE 2e
oA, B gAAe AR ANAEe B £ setig 2w

dE 5o, X HAANA AYEE dE59o AR HEv)E slicelevel_chroma_gp_flag, cb_gp_offset,

cr_qp_offset, slice_gqp_delta_ch % slice_gp_delta_cr& ¥33Ft}. JCTVC-K10039] HEVC F5 Bl Ao A+,

slicelevel_chroma_qgp_flag: pic_slice_chroma_qp_offsets_present_flaggtal AWHEA|w EAFHog FHAd

3 oujE zke=t}, Aea A #HE A= QP LZAL ch_gpoffset 2 cr_gp_offset Alo

pic_cb_gp_offset @pic_cr_gp_offseto]gtar EHT}. A% SEola HY A= QPP LTAS
)

slice_qgp_delta_cb Zslice_gp_delta_cro] o} slice_cb_qp_offset % slice_cr_qgp_offseto]&}al B}, X
Ao AdHEE dt AEEE=(relabeled) FEvEol= &g},

B oA Ae A AEE we oeA, P e QPolA] 269 et ME~EH AladgEa, s 52

g gz 527, o714 S ogolth. o BAAA, % P e BE (5, WS 742 (55 o
maka, W P e W (=, AW 0552 omett. ofsh =], P qssel WA E 5 k. € =
o, (P @& 25014 P2 wrete] MEAERH Aldgs g, ossE s wme ek s o o
delA, BAF s @l EFHom Adw® 5 AT, BE P FS S (SSE oEEE W P ghe
wo SSE ouFTh, wr Quihowm B wAAdA AwHE AP A4 BAS ek P 0SS
Apole] hekdt wAl] AewW 4 Qlidl, GPrF H.263 HaolA QUANTERI Be)i shebueel 2o whepu el
A, QP7F H.262 EEol A FAbsl A7 Aoty Beli= wetuEel 2 wetujeel AR E3ket.

ThAlE R 9] %ﬂﬂ Aed g e B2 e Aol #AelA, mAlE Aol i g o] whEA g o
g ol e WeE Ades AR uEHoM = tdvs Ae Asof gtk 28y, Wl

_29_



A=
o

M9l oletel Al o) AelAct,
yowA Py,

a¥BER, o A

I ~
L |
|| AV S | |
I CPU = gl [ H}O'i(%)ISO
I 110 EEY PN I
I J i auus J| I
I N N | |2 asoraEe| |
i | |
| I i ' Aol 4o | |
L . sl I
| I S, P, (I . S S - -
M&E QP 2t Mo L ArE2sS |st
otLt Ol &t B S F2elot= AZEQ 0l 180
E02
201
RTC S 210 RTC S 210
o1 220 <:> . <:> o1 220
cl2d 270 Cl2d 270
(a)
202 WM S 214
O Clad 270
oIRY E212
Q1A 220 <:> C:} e =2
Cl2d 270

_30_




k1

)

uy

[

[=}
[[e]

6Tt

)

=
=
¥

f

TrT
0Ig

)i IR

=

=

1€ (

o

Ik

o
[e]

)

=
=

I0) BREND

@H
— A
£€9¢
19¢
//

(

N\

ore B
ug9¢

T

143
I
BREN

[}

10

3 OONN
&= BED

¢———— g —————
0SERI0IRE I

?

we /™ a9

06€
21,14

Y

08¢
neE
Hy

=
B

BRE VG

ILE
Blolp

BRE

0L€ B HIOKB

SS90l 10-2660889

¥V
SR

¥v¥ 83

O
o 02 Ry
MZ&
Oggﬂﬂ
e
e
oMo
0o

00¢€

_31_



wr Ak 109
F OONN

-
=

BRE IYB
 E— N E—

0cr R BI0IA

SS90l 10-2660889

2 1 240y
_________ > g;‘EJE ? Sgﬂ
0
M
It:\JE
@Wfﬂ
&
[l
= S 2oty
Iy 2 \ 2 \\ 2 \ Oﬁzgu
T
00 = =\ 520
~ i ) ® .bl(-E‘DE_l
un i
=N o e
g S s
- el
0o kU i
= on
o
~
& —> Q
b
— | =
~
N IV Y 3 §

0T¥
B i

Y

0T
BelD
B

1y
BloB
BRE

_32_



=85
I
—S——P 20 0 ;
IE Sk 228
=y B
Dgg 5 i
9.3 2 ]
& ‘ i"
mmHN T
aé&m g -
on - mm_grg
g Ty |——
S M t
) o)
. o2
s g
W
n o T
%wﬁ mEm 12 Y
/ éS' d B s
pal = N e 4Bz
] 3z el 2=
: 7 S
W
&
0Q T
s 0Q 09
w2 v
. g SR =< =
X B 2 < ’8
B *—-—-—-—-; :--————4
0 i -
H ]
RS
: k2
3= Eﬂ&
¢ el® =
=0 i
= oY
Z o
3 . :
E_I
o -
2ol i
420 o
s §9|:U
o oo
ra

_33_

5

10-2660889



EDH6
| T
I e oI5
I Dy >
2z |y
I My
I
I———i
IH IH 5
o o
= e ore =4
o ol O ) f————  Zo
&M S Wk L
R R
& &
Sre -+ o | |Eel
< [> o Im o=
s [P mglﬂi‘ o ) g
& Dow
X u HU
&
02 02
o+ |E o
B’LONR e S
S| ~—0 Jh N
o [0
(5]
wn
T o T
o2 It T o2
2l Lo 22 BB gl
OEQ = I Omg
=
T RN T
un
=2 = =5
=] 3 =
(=)}
g g

S69 1101

BREId

009 =

S69 31018
BREIS

_34_

5

10-2660889



10-2660889

s==4

B
H

|
=

A

= = 3
— o 2
o~ L N
! 2 :
i : i
g Iz HJ@_J.@@ i o e
ol A Sl a S8 BR ol ul
M [} G20 G20 T <l
Kk i o W to 3 @ A Wl
Kol g gy il SR =&
g I B 00 51 S 7 OF 39 OF 0| 7 = ol
Ho gk &I T ™o W8 30g i
A Mo W s B 30 JJ 1
e T o e gH s
mo%E KTET S Sl 0 &r
3) H =

Il
Ko

_35_



10-2660889

s=<s5

Y

AE

= =3 =

= & %

! ! !

5

i 70 < - R W=

w w| < K TR wE JRTRG
=<1y sig GOl Sl 80500

MWl I bo & gy 14 W w3 2 E ;

k= I (T o3 T N g T ST ] R
B ol 00 xar D WNNE D F O Ko
00 JlJ 1y v - L )

M6 S Hoa H KEHBK

5l i 2 K oMol

o___ﬂ& e} o o3

_36_



EH9
901
pic_parameter_set_rbsp() { Descriptor
cb_qp_offset se(v)
cr_qp_offset se(v)
slicelevel_chroma_gp_flag u(l)
}
(a)
902
slice_header( ) { Descriptor
slice_qp_delta se(v)
if (slicelevel chroma gp_flag) {
slice_qp_delta_cb se(v)
slice_qp_delta_cr se(v)
}
4
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