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7] oAl L ke AV FxlstE o] AFAO)E Fh AW 9 I3} HEHHE vte R =EF I,

A7) SFAE FevHe HE 23] Red gigk Ha4 e siebrH JRE Ve R EEEY, Y] WE &
7 B gigk HA SRt g dre A7) 93 R 235 = SPS(Sequence Parameter Set)=H-E
5= Alds AW E (syntax element)o]™,

47 FAs setelEE g7 WS A7 Roo i Ak BAS ey JREiE SEEHE Ak $4
stehile gk SAY 2e e 2t A4S BHOR st gy dayg .

AT 2
AFA]
A4 3
2HA]
AT 4
2AFA]
A3 5
2HA]
A7 6
AFA]
AT 7
2FA]

AT 8

A7) A ggvEe W3 27 R Oid HA A3 FetiE JRE Ve R EEEHW, 4] wg ~
7] Ro thek HA U3l gebn g JHE SPS(Sequence Parameter Set)ol] E&HEE AleH A Ayl E (syntax



element)o]™, 7] SPSE 7] 9 Aol xstem,

A7) FAksE gl e ] WE 23] Bodd gtk HA SR gEirH AEZEEH EE2EE HAa X
Y #REY ZAY 22 @S e AS EHOE e 9 Jd3d W,

AT 9

2AFA

A% 10

2AFA

AT 11

2AFA]

A+ 12

2FA

AT% 13

2AFA]

A+ 14

A]—xﬂ

A7 15

54 W 93] A4 v EYS MFste AFE B5 /b A wAdd lojA, v B W
AA EFo| g FYE R A o|xAOE ks EEStE O, 7] olxAle]L s 7wk R Fxisle
o|AAOE FS EESE WA F 7] FAstE olaAo)E e Uit ARE ¥eeteE 9 ARE J3ds)
o] A7 MEZELS AAFSE SAE 23eH,

A7) GAstE olxAle| L g2 Y] Al BF W9l A7) olzAlolx glol didk dxbst dEuEHE e s
=i

A7) A gEvEe W 27 R Oid HA e IebiE JRE Ve R TEEHW, 4] HE ~
7] B gk Ha &3l gdebv]E] JH = SPS(Sequence Parameter Set)oll ESHE = Ale 2~ ] E (syntax
element)o] ™ | 7] SPS+= A7) G4 AHol] 3,

A7) At gErEE ] ME 27 Red gigk HA X3 Sy ARIZEH EEHE Ha $xE
gtgrlE grRY IAY 22 s 2E S EPoR e AFH #5 UM A% Al

AT% 16

G7gel gk dioleE AFshs Wl lojA,

HEXERS 3531y, 7] HEZERS A4 E54 U3t FHE Hoi9 o|AAoE FE E&ste
A, A7) o] =Ao]Z s 7IWte R YAlslE o] AAO|X k& EE:IT WA, V] HEZERS A 9
sto] 7] SApshE oA ol gle] digk ARE xSt P HEE JIYste SAE VMo R AAEE
oA B

7] HEZERS x3ste 7] dolHE AFste dAE ey,

A7) FAstE ol 2A Ol gk AV Al EF U9 A7) oA O Fhel uigk i) IelnHE 7Rte R
EE5a,

A7) FAE Feng e e 23] R gigk HA g siebry JRE VHe R EEET, Y] WE &~
7] B=o gk Hx 43} gebv)E] X = SPS(Sequence Parameter Set)ell ¥3HE = Alel s o™ E (syntax
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element)o]™, A7) SPSE= A7) A AW Ldhww

o
A7) GAsh veblEE 37] WE 27 med uld Ak A
shebue gtk AU 2e ghe 2t Ae SH0R st A% U,

yige] dy

7l & & oF
T 7l N B G 29l #% ZolH, dF 5o FUE RE 7R A9 el #d Aot

7]
= 4K == 8K o]4Fe] UHD(Ultra High Definition) GAH/HIt]Q ¢} & wAtE, 1%2 9 %%}/H]ﬂooﬂ o
T oheFst Fokoll A Frhsta vk, FAd/mtl dolg ) mEdE, mEHe] &

o HE) AH R AEEE ARG w= vEZ] =rialy] wio] 71EY F4
sto] 423 dHlolHE AESAY TIEe A wAE ol& =
I A% v]go] F7tET).
w3, H VR(Virtual Reality), AR(Artificial Realtiy) A"x=y 233 5o 27 wtjo](Immersive
Media)ell tigt &4 2 Fo7t S7istn o, AY J47 2o d4d J47 o2 98 5E4S 2 973/

ool We gEel Fvheta gl

M

wak, Ak ok BAE 9 ggHS ¥3etE AFE A v Y2 (computer generated video)®t e AFH
A= digt 39 G848 A7 HdE ZEE R 39 Jlgd #3 =97) . o JeS aF
Hog Hgsly] Qe BHE ARE mYstan Aaddss wete] Hasit

gige] g
S dst = HA

2 A 71Ed dAE Y /98 28 88 wole U B AAE Aedl Ao,
T A gE TEd A ZUE BE Adelr a8 Fole WY 2 AAE Aledel 3

B £ 02 7|44 A4S FYE RE Agor] AlLEE toks ARE ggAoz Pt Aldd

she w L 4 AFF] 9

rl

L CIREREL

=} Eol Mo FApstE ol xAolZ Fholl ek AAAY sl A ALE-H]
Gzt s EE mE oh
E

@ Ak gag stehue gug ves
STk, 7] gARs sebvlEE wg A7) Red oigk i FAs setvy gu ag 22 ws vk

= =AM 4 AAde mad, AYE REdxe] fatsty o] AAolZ gre] WHE HEA R Z|utete] g
& A dE S, Frk Aol g FAskE olxaTlol: g Are Wel= 0014 (1 << BitDepthy) - 1
Abolel gre ztal, Amvp Aol i 7] FAstE o] A0l E gk JHe] W= 0914 (1 << BitDepthe) -

2 A A AAde] mEW, Y E HolEe Hu Qldxo #g FYHE Alo]= HHE AHYsta V] ZE
E Alo]= HHE SPS(sequence parameter set)E E3dlo] A|l2d¥st = git}.
2 A9 d A mEd, fad GA oste] ey e vt /Yd dad WS AlEet. 4] v
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AR AEeaA Bk, e, ol B OEAS 54 Ade @4stea s Ao] ohir. B BAA
FgeE ol B BAW AAAE Mhs] A8 A AR, B EA JEH AE dYsel: o
2 AMEHE AL ohynh Bee BAES Buy gush) td £ed 9t @, 250 £d2 Tgw.
B R EFS EE AT Bo| ot BAYA AAE B4, 24, WA, B4, T4 8, P
EE OJES ZUW Aol EAUEL ARt AelA, sht mit 1 oo e EREY &4, Wi,
B4, T4 S, BE RE OIEL 2TW AFY B4 EE P/ A4S v s gt AoE old
ofof g}

to 6 of
n
2

£
ki
re

]

o G e )
2
Lo
>oex BN

LA A "A B B(A or B)'E "9A A", "4 B" & "A9 B EF"E U 4 vk, g ZEsHH,
TAoA "A == B(A or B)'&E "A /X B(A and/or B)'S.2 SAE 4 Quh. AE B, E TAA

"A, B EE CA, B or O)"& "% A", "e3Z B", "e3Z (", =& "A, B 2 C9 o9 nE 2

combination of A, B and O)"& ¢n|g 4= v},

2 EAAA ARgEE S ()Y F3E(comma)v "R/EE(and/or) " 9UE = Ut olE E9], "A/B"E "A

/= B'E 9ud = k. ol wl "A/B"E "eA A", "9F B", EE "A9 B EF"Z ou|d = r}.

E B9, "A, B, (" "A, B EE ('S uE 4= ).

e rie

£

TAA "Holx= o] A 2 B(at least one of A and B)"&, "932 A", "9% B" & "A®} B EF"E
omsk = QIt}. T, B B "Hojx dlupe] A B B(at least one of A or B)"t} "Hol® 3}l A
1/%+= B(at least one of A and/or B)"gl&= XS "Zojx 3Fte] A 2 B(at least one of A and B)"$} &
sHAl s E & Ut

ek, B EAA "Hojrx dye] A, B ¥ C(at least one of A, B and O)"&, "22 A", "27 B", "2%
C", == "A, B % (9 999 »E X% (any combination of A, B and O)"& u|a = Y}, T3, "Hoj
shube] A, B & C(at least one of A, B or O)"Y "Hojx 3shfe] A, B /%= C(at least one of A, B
and/or 0)"E "Hol& dte] A, B 2 C(at least one of A, B and O)"E 9w g 4= U},

ne w2 1o i

S, B B ALSHE Z3E "dE S (for example)"E oust 4= gt} FAHoR | "dZ(QEF o
S)'Z BAE A9, "dE5"e ddz "JAEF dF"0] At Zioe‘ T Atk &8 ¥Fdstd B A o5
o "QEFG g="o® AF(linit)HX ¥, "SIEZ o="o] ]5‘"94 dgz Aekd AA 4 9. ek,
A5 (5, JAEZ oF5)"0 =2 FAlE Aolx, "dS5"9 duz "JEZ o 5" Altd AL + Uk,

e

A BT /Qd 2P #g Folth. dE Eo £ A4 A" /AN VWO (versatile
video coding) Xl 7H/\]E]% We] He" 4 O]DP e, B EAdA A" W/ AA Y= EVC
(essential video coding) 3=, AVl (AOMedia Video 1) <=, AVS2 (2nd generation of audio video coding
smewfazﬂmeWML%%3ﬁ§*%@xHszrH%sOWHﬂﬂl%%H%H@%%%:%G.

B EACAME HlY e/ el B3 gt AAdES A, gE duel (s 3 V] AAldE A

Y I
2 295 #3E a2 v

2 ZAA Hf(video)E AIZFe] EEd wE dde JA(image) 59 AFES 9T = Uk, IH
(picture)= ARk oz 54 A9 st F4s Uelhlle 99E oulsiy, &oto]~(slice)/EHY (tile)
< I dojx A dRE FASE dfleltt. &efolA~/EldE sy o]/de] CTU(coding tree unit)S X
T k. e A= sl o3 ool /EdE FAE AT B Iy g 54 BHY 9 %
E4 gd o ol CTUE9Y Az gdHolt}(A tile is a rectangular region of CTUs within a particular
tile column and a particular tile row in a picture). 7] B}Yd €& CTUES AH FFola, 7] A 9
do A7) WA Zolo HAJ o= zm, YH|E T salulE A E o AEAs @ AESd oate] WA
4 JAtH(The tile column is a rectangular region of CIUs having a height equal to the height of the

¢

i

picture and a width specified by syntax elements in the picture parameter set). 7] Bl 32 CTUEY
AMZY g 9olar, A7) AHY 949S IA Ieug ME o] AYa gAEd oste] WAEE YME 2, =
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[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

[0041]
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ol 7] ZA Eol9t vdUE 4 JtH(The tile row is a rectangular region of CTUs having a height
specified by syntax elements in the picture parameter set and a width equal to the width of the
picture). B 2702 FAAS dEMYet= ClUES 54 44 eH¥S vekd 5 da, 7] CTlUe2 8l
W CIU iy 2o dfAow Add 5 i, A | gd5S 7] I 47 gdE9 gizE =7
o7 A&HEHoz AHHH 4 AqUHA tile scan is a specific sequential ordering of CIUs partitioning a
picture in which the CTUs are ordered consecutively in CTU raster scan in a tile whereas tiles in a
picture are ordered consecutively in a raster scan of the tiles of the picture). &#}o]2+ ©d NAL
Frulol Mgt om "HAE 5 e, AUl g BdE e A g e Aule] ASA gk
CTU &5 ¥ 4 AUH(A slice includes an integer number of complete tiles or an integer number of
consecutive complete CTU rows within a tile of a picture that may be exclusively contained in a single
NAL unit).

st el I E ol ABEIAAHE FEE F At ABEIAHE A U s o]t &etolAE] A}
7+ 249 4 dtH(an rectangular region of one or more slices within a picture).

A (pixel) T HA(pel) 3hte] A (L J4)S FAASE ALY E9E 9ugd 5 Q. sk, FAo
-3k o024 'ME(sample) o] AHEE 4 Tk, AEL dubdor F4 e A4 s yvERd 4 9
ow, Ful(luma) Aol JA/FAZNS YEbd X 3, ZA=Znk(chroma) g JA/A ¢S e
FE vt BE AEL T EdclelAe JAGE E £ Qlar, o]y JAdgke] Fag oz §
e Fubg TuQlolA ] Wi AlFE e 5 .

Fr(unit)> G4 A9 712 g9E vEkd & k. 9 gAY 54 o9 2 AT FF90 #HE AR
T A= e 28 ¢ vt e R el Fr £5 9 FHe A=Zwk(ex. cb, cr) EFE 23
kel ] T % =]

e TFT 5 Atk
wE, B A GRS/ AYAE B/ EE WH/AWE F HoE shit Al & AT SR8/ GRS
W 9, GASE WEH AFE A8 ASGn BY 5 otk Ag/guste] s 49, W A5e
A% Er AAFY AFDD 29 FE I3, == mde] FA4S dg M Arda 4ds BY 4w
sict.

WOEAelA GABE WE AT P WS AFE A7 W AT 2L 2ADG D (scaled) WH AR A3
S AT ol A% dARY Aut W AS(E)e] BE ARS EFY 5 AR, WS AF(E)6] B gut
AR 79 NELE Fael A193d £ Ao, AAFY ARCEE 4B AFE)e) B F0)E o
2 Wg AFEe] B3W 4 ou, WE ASE U@ JUB(AAAY)S Fale] AAAYH W ASEo]
2EE 5 vk, AAAYE e ASE dF SIS Anen AR AEE] £EY & AT
ot B EAY thE FRAAE vhAE 48/EdE 5 At

B EANA shte =W UelA AMRes HRHE J1Ed 54, AuHeE FAY £ du, A 7
41 % At

o A o c

4 % o

% 1e B BA9 AAdE 489 # Ut nue/9d 519 A odF AFdow vehdr

%18 FEsh, e/ 59 A2Ee AL FH (22 dulelz) 2 A2 X (54 Hule]2)F T
F qrh. a2 tupel st AmYE M9 (video)/FH(inage) FH EE UOEE B w2 Fuw
UA" AgA EE MEADE Fate] £4 tutel 22 AYT 5 Ak,

A7) dr dubolzE WYL 22, ;Y A, AFVE E£FE 5 Atk ) FA vnlelat FaR, o
294X 9 AdeE 23T 5 vk ) A=Y FAE voe/gd dmy gAGm B £ g, ]
HEg FAE vHe/9d day FHsa 2y & ok, S0 99 P T 5 Ao A0
gy 3 £38 5+ drh. dvels gxZdelE £3F FE du, aSdclvE WA tuels



[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

oY AXIER 48 = v

HHe axs vhe/gde] AA, & B A A 58 Sk Me/ddE 458 5 9l viHe
2 WH /9% A Hutels Bl/EE vve/gd A HrtelaE xR 5 gk HHe/9d WA
aolais oS 5o, S okl Jhvlel, ofdel AAE wHe/Yds T vve /9 ool T8
HE 5 Qdoh vve/9d A Hrlelae dE 5o AFEH, BEY 3 AvEEZ §& 23 5 glow
(AAH o) MHe/FdE AT & A, dF 5o, AFH & Fdkel 7PFe] vye/ddel 4442 &
om, o] A e wolert AdEE AR vhe /Y A o] dEE & Ut

7Y AT Y WHe/9dSs AP v 38 AT 4F % 79 289 fst A5, W,
FAsk 5 d™el Axs FPT S odvh dm"d delHEladd Hue/9d Au)E WEXEY

i 3]

=4
CD, DVD, &Fdle], HDD, SSD & "&d AF wiAE £3s o k. AFH= vl Faid o xHs 538
o] Mol el Ay A AYWNES TFF 5 Un, BE/E YENAE B 5L 99 dgwE
2 33T o 2
= -7

% o2k B oA ANdEe] A8 & Jt uue/9¥ d=my FA THS AFHor Agshs
SWolt}, o} 9lmy FXet F& P A=Y FA Y/EE WL AmY FAE TFT 5 A

T 2% #HAzshd, d3:d A (2000 94 EEF-(image partitioner, 210), <l&H-(predictor, 220), #AF
A A g HF(residual processor, 230), NE=Z] AFYF(entropy encoder, 240), 7FF§-(adder, 250), LEH
F(filter, 260) ¥ "R (memory, 270)E 2Z33ste] 742 4 dvh. dF55(220)0= Q1 oA55F(221) ¥ I
Eg =5(222)F 33t = drh. dAFYE He5-(230)= HEH-(transformer, 232), %AF34-(quantizer
233), 9UdA3}HE-(dequantizer 234), <M EF-(inverse transformer, 235)2 ¥ = duv}t. dAFLE AglH
(230)2 #aH5-(subtractor, 23D)E ¢ x3s = Qo). 7FHF-(250)= HY95F(reconstructor) & 59 55
Ad - (recontructged block generator)=® E¥ 4 U}, dee J44 £3H(210), 5H(220), dAAw4E A
25-(230), NERT QJAFYPF(240), 7HHH(250) 2 BEHHF(260)= AAlde] met st o] o] st=9o] #
EHE(AE 59 Jd3y FHA Ee Z2AA)C 9ste] 7449 4 ok, E=3 o2 (270) = DPB(decoded
picture buffer)& X3 & Qar, "AE A7 Al &5t 748 = Atk A7) =90 AEXUVEE
w22 (270)& /95 HEVER ¢ ¥xgs $x ),

G TEH210)= d=Y FA(200)0] dHHE dAFH FE(E=, FAA, ZADE st ol AHY w4

(processing unit) o &

w2 4 Ak A A=, 7] AR RS 39 F4l(coding unit, CUelFa =1
T A o] B AY FRS A L= HAd 29 3 (largest coding

2 5 Q. F Bol, shtel ;Y F
©% 39l (deeper) W2l Rl =Y §

2 23 Aok o] A dE B0l A= Ey 727 WA A
¥ vlelvy Ed & B/EE Hud F27F sl A8E ¢ v B vlelyy B Fx7F WA A
€2 T du. 9 o £2ZHA &e HE AW FUS 7Iter & A uE 29 dArt #3E ¢ 9
oo B G 540 wWE 29 58 5 7Iter, Hu 29 fyle] v HF AW FUloR AgE ¢
L, E deo] mEl 329 92 AR (recursively) B b9 §l2e] I9 fFUEE 28] HA
of Apolzo] Y Fulo] HF 29 FHoE AMEE F dn. o7 2" dAE d2 FEdhe d5, W
2 5 o das xS ¢ v vE d=2, A7) A F A5 F5(PU Prediction Unit) B WEE
S (TU: Transform Unit)S o £ 5 v}, o] 4 A7) o= 3 2 A7) W fyl 47 4= F
T 39 fFHleRRFH 29 e dEMYEE Ak A7) A5 52 AE dS5e] d9d oo, A ¥
g ol WS AlgE fiedhs o9l Bl/Ee WS AsREE dATY Ao (residual signal)E frEskeE &



[0050]

[0051]

[0052]

[0053]

[0054]

go])ell A QI o FF(221) EE JAEZ oS5
Bakete] el X549 A& (residual signal, %

T WEN(232)® AFErh. o] Af L&A

AME oldlo])olA dF Az (A5 &5, o
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EZA AAE F vk ZHE O Ay gl 7 S 7R JA0 A, FYUE Ay gl digete 2
HE Qexvt Aladyd 4 vk, FHE ol9le] Ay g 7R Al A, 1 JAL o|~Ao)x A
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v 94 g AE e AE fe2A AHE & Y.

ZHE RER d3YE 555 "Uzdsy] A, dage ZHE dy 9 QEAE fadaordtt. Y E
Al ZHE HolER YEd 4 3la FHE HolE 3d ETE JAIYE F k. o)Al Z Eavt 7
Cuell sl Alzzda=lo] A CUell o] =Alo):Z Aol EAst=A] oJFE yepd 4= Q). o]xFo]L A&
EAEE A9, ZHUE "HolEo] 1E 7 upAu QAL ojaFolx RER dE 4 9l CU W9
BE AL ZYE QY as ZHE Qua S P FYE dYx 39 =] o) 1add
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dF 5o, FHE Hol&EY IS H3 ZHE clﬂ*ﬂ(palette predictor)7} A2 4 Avk. d5A7F 002

YAE = 7} Spo]zo] AjzF RioA o S5A7F 27|skE 9}‘? ZYE d53+9] 7t dEge] i, A&
LW T(reuse flag)7t AT Ho| AA FHES IFRIA £ vetd & Aok XS EH e 09 run-
length FYE& AR&st] HAEE & Uk, 2 F, A= "é’ﬂﬂ_E- AEZ ] Ae= 0 orderd] A =&
(exponential Golomb) FEHS AlE3dle] AladdE 4 Qlv}. vix|Toz A FE EZ U3t HETE
(component Value)o] Aladsgd 4 Q. dA (U8 d=ds &, I E @]*ﬂi A FHEE AFESI] 4
deolEd + diL, Al ZHENX AAEEA &&= old ZHE 4529 = &= Al A7 =
943 w72 A ZHE 529 2ol F7HE F Ath(palette stuffing, "éEﬂE A-9-71)

2
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X2

sps_palette_enabled_flag equal to 1 specifies that pred mode plt flag may be present
in the coding unit syntax. sps palette enabled flag equal to O specifies that
pred mode plt flag is not present in the coding wunit syntax. When
sps_palette enabled flag is not present, it is inferred to be equal to 0. Additionally,

during the decoding of the coding unit (CU), a flag is enabled to indicate if the current
CU is coded in the palette mode.

[0119]

[0120] A7 % 1 2 F 25 Fxehd, SPSolA sps_palette_enabled_fl B g a7 /A adgYE 4 ).
sps_palette_enabled_flag A&~ Q4E FYE 3y Rrt 71834 oRE Yehd = Q. 43 59,
sps_palette_enabled_flag®] %ko] 1¢1 A$ FHE zY R=7} 7183 AL yepd

AEzo A #HA =
pred_mode_plt_flag)E A /A 1Y
OL:} (e}

It}. ==, sps_palette_enabled_flag® Zke] 0% A9 ZHE
9 2=7h 7P30}X]

R
= AL vEkd = gla, ojnf 29 Yl AE RN dA 29 Fel
o)

o]
2= Y= AKX (9 pred_mode_plt_flag)E A/ A 2dHEA ZS 5 U},
=

il

[0121] T, A7, FYPE FIY Rzo] 78 ofFo| e AW (d: sps_palette_enabled_flag)E 7|¥to 2 FYE
s Hgsle] ZYA] offo #Ae Hurt AladHE ¢ o Ue X 309 o] 2Y {4 AExs
& 55t AladdE 4 v
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[0123]

[0124]

[0125]

e
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¥ 3

coding_unit( x0, y0, cbWidth, cbHeight, cqtDepth, treeType, modeType ) { Descriptor

chType = treeType = = DUAL_TREE_CHROMA? 1 : 0
if( slice type !'= 1 || sps_ibc_enabled flag || sps_palette_enabled flag) {
if( treeType I= DUAL_TREE_CHROMA &&

I(((cbWidth==4 && cbHeight==4) ||
modeType ==MODE_TYPE INTRA ) && !sps_ibc_enabled flag))

cu_skip_flag[ x0 ][ y0 ] ae(v)
if( cu_skip flag[ x0][y0]==0 && slice type = 1
&& !(cbWidth==4 && cbHeight==4) &&
modeType ==MODE_TYPE_ALL)
pred_mode_flag
if( ((slice type==1 && cu skip flag[x0][y0]==0) ||
(slice_type =1 && (CuPredMode[ chType ][ x0 ][ y0 ] !=MODE_INTRA |
(cbWidth==4 && cbHeight==4 && cu_skip flag[ x0][y0]==0))))
&& cbWidth<=64 && cbHeight<=64 &&
modeType = MODE_TYPE INTER &&
sps_ibc_enabled flag && treeType != DUAL TREE CHROMA)

pred_mode_ibc_flag

if((((slice_type == 1 || (cbWidth==4&& cbHeight==4) ||
sps_ibc_enabled_flag ) && CuPredMode[ x0 ][ y0 ] ==MODE_INTRA) ||
(slice type =1 && !(cbWidth==4 && cbHeight==4) &&
Isps_ibc_enabled flag && CuPredMode[x0][y0]!=MODE INTRA)) &&
sps_palette _enabled flag && cbWidth<=64 && cbHeight<=64 &&
&& cu skip flag[x0][y0]==0 && modeType !=MODE INTER )

ae(v)

ae(v)

pred_mode_plt_flag ae(v)

¥
if( CuPredMode[ chType ][ x0][y0] == MODE INTRA ||
CuPredMode[ chType ][x0 ][y0] == MODE PLT) {
if( treeType == SINGLE_TREE || treeType ==DUAL_TREE LUMA ) {
if( pred_mode_plt_flag ) {
if( treeType ==DUAL_TREE LUMA)
palette_coding( x0, y0, cbWidth, cbHeight, 0, 1)
else /* SINGLE_TREE */
palette_coding( x0, y0, cbWidth, cbHeight, 0, 3 )

——

Q4 (syntax elements)Eol thdk A|WE X (semantics)E TS XE 49} 2ol

£ 4

pred_mode plt_flag specifies the use of palette mode in the current coding unit.
pred_mode plt flag equal to 1 indicates that palette mode is applied in the current coding
unit. pred_mode_plt flag equal to O indicates that palette mode is not applied in the current
coding unit. When pred_mode_plt flag is not present, it is inferred to be equal to 0.

When pred_mode plt flagis equal to 1, the variable CuPredMode[ x ][ v ]is set to be equal

to MODE_PLT for x =x0..x0 + cbWidth — 1 and y = y0..y0 + cbHeight — 1.

A7 3 9 748 Fxstd, 39 Y Agzo A pred_mode_plt_flag A&~ Qa7F spA /A 2dHE 5
Tk, pred_mode_plt_flag A1BIA Q4% A ZY FHd ZHE 2oyl 854 J5E yepd 4 o).
=, T ZYE RZvE A 39 fyldd 485HE AL AAEI,

dE 59|, pred_mode_plt_flag® ko] 191 4
9

1=
pred_mode_plt_flag?] #te] 0% A5 dA Zd FHlol FHE REvl 485X 35S AT F U,

=



[0126]

[0127]

[0128]

[0129]
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oldl, pred_mode_plt_flage ZeE Id H=9| 7}& offd 3 R (: sps_palette_enabled_flag)E 7]
Htog wA/AladyE 4= gitk. o2 59|, sps_palette_enabled_flag® #to] 1¢ A (&, FHE 34y =
7} 7F&% 9-), pred_mode_plt_flagZ} 3/ Al1d®E = Slr}.

®3, pred_mode_plt_flags 7|Wo2 @Al m9 Ul dhel] ZUE REs AEst] 38 F3T 5 v
|2 E9°], pred_mode_plt_flag®] #tol 191 A% palette_coding() NEAE A/ AladHgowR A4 =
B Ul ds) ZHE REE AEst Hd AES AT 5 A
delz, thi & 5% BHUE W AEAE e
# 5
palette _coding( x0, y0, cbWidth, cbHeight, startComp, numComps ) { Descriptor

palettePredictionFinished = 0
NumPredictedPaletteEntries = 0

for( predictorEntryIdx = 0; predictorEntryIldx < PredictorPaletteSize[ startComp ] &&
IpalettePredictionFinished &&
NumPredictedPaletteEntries| startComp | < palette_max_size; predictorEntryldx++ ) {

palette_predictor_run ac(v)
if( palette_predictor_ run != 1) {
if( palette predictor run>1)
predictorEntryldx += palette_predictor_run — 1
PalettePredictorEntryReuscFlags| predictorEntryldx | = 1
NumPredictedPaletteEntries++
3} clse

palettePredictionFinished = 1

3

if( NumPredictedPaletteEntries < palette_max_size )

num_signalled_palette_entries ac(v)
for( cIdx = startComp; cldx < ( startComp + numComps); cIdx++)
for(i=0;i<num signalled palettec entrics; i++ )

new_palette_entries[ cldx ][ 1] ae(v)
if( CurrentPaletteSize| startComp|] > 0)
palette_escape_val_present_flag ae(v)
if( MaxPaletteIndex > 0 ) {
num_palette_indices_minus1 ae(v)
adjust =0

for(i=0;i <= num_palette_indices_minusl; i++) {
if( MaxPaletteIndex — adjust > 0 ) {

palette_idx_idc ae(v)

PaletteIndexIdc| i | = palette_idx_idc

3
adjust =1
}
copy_above_indices_for_final_run_flag ae(v)
palette_transpose_flag ac(v)
3
if( reeType !'= DUAL_TREE CHROMA && palette_cscape_val present flag ) {
if( cu_qgp_delta_enabled_flag && !IsCuQpDeltaCoded ) {
cu_qp_delta_abs ac(v)
if( cu_qp_delta_abs )
cu_qp_delta_sign_flag ac(v)
H
3
if( treeType !'= DUAL_TREE_LUMA && palette_escape_val _present_flag ) {
if( cu_chroma_qp_offset enabled_flag && !IsCuChromaQpOffsetCoded ) {
cu_chroma_qp_offset_flag ae(v)

if( cu_chroma qp_offset flag)
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[0130]

cu_chroma_qp_offset_idx ac(v)
H
3
remainingNumIndices = num_palette_indices_minus1 + 1
PaletteScanPos = 0
log2CbWidth = Log2( cbWidth )
log2CbHeight = Log2( cbHeight )
while( PaletteScanPos < cbWidth*cbHeightt ) {
xC = x0 + TraverseScanOrder[ log2CbWidth ][ log2CbHeight ][ PaletteScanPos ][ 0 |
yC =y0 + TraverseScanOrder| log2CbWidth || log2CbHeight || PaletteScanPos |[ 1 |
if( PaletteScanPos > 0 ) {
xcPrev =
x0 + TraverseScanOrder| log2CbWidth ][ log2CbHeight |[ PaletteScanPos — 1 ][ 0 ]
ycPrev =
y0 + TraverseScanOrder| log2CbWidth ][ log2CbHeight |[ PaletteScanPos — 1 ][ 1]
H
PaletteRunMinus1 = cbWidth * cbHeight — PaletteScanPos — 1
RunToEnd = 1
CopyAbovelndicesFlag] xC ][ yC =0
if( MaxPaletteIndex > 0 )
if( ( ( 'palette_transpose flag && yC>0) || (palette transpose_flag && xC
>0
" && CopyAbovelndicesFlag| xcPrev |[ ycPrev] == 0)
if( remainingNumlIndices >0 && PaletteScanPos < cbWidth* cbHeight — 1) {
copy_above_palette_indices_flag ac(V)
CopyAbovelndicesFlag[ xC |[ yC | = copy_above palette indices flag
3} else §
if( PaletteScanPos == cbWidth * cbHeight — 1 && remainingNumlIndices >
0)
CopyAbovelndicesFlag] xC ][ yC | =0
else
CopyAbovelndicesFlag[ xC ][ yC] =1
}
if( CopyAbovelndicesFlag| xC |[yC] == 0){
currNumlIndices = num_palette_indices minusl + 1 — remainingNumlIndices
PaletteIndexMap[ xC ][ yC ] = PaletteIndexIdc[ currNumIndices ]
}
if( MaxPaletteIndex > 0 ) {
if( CopyAbovelndicesFlag[ xC [[yC] == 0)
remainingNumIndices — = 1
if( remainingNumlIndices >0 || CopyAbovelndicesFlag] xCJ[yC] !=
copy_above indices for final run flag) {
PaletteMaxRunMinus1 = cbWidth * cbHeight — PaletteScanPos — 1 —
remainingNumlIndices — copy_above_indices_for final_run_flag
RunToEnd = 0
if( PaletteMaxRunMinusl >0 ) {
palette_run_prefix ac(v)
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if( (palette run_prefix>1) && (PaletteMaxRunMinusl !=
(1 << (palette_run_prefix—1))))

palette_run_suffix ae(v)
}
h
}
runPos = 0
while ( runPos <= PaletteRunMinusl ) {
xR = x0 + TraverseScanOrder[ log2 CbWidth ][ log2CbHeight ][ PaletteScanPos ][ 0 |
yR =y0 + TraverseScanOrder| log2CbWidth ][ log2CbHeight ][ PaletteScanPos |[ 1 ]
if( CopyAbovelndicesFlag] xC ][ yC] == 0){
CopyAbovelndicesFlag| xR ][ yR ] =0
PaletteIndexMap| xR ][ yR ] = PaletteIndexMap| xC ][ yC ]
3 else §
CopyAbovelndicesFlag[ xR ][ yR ] =1
if( !palette_transpose_flag )
PaletteIndexMap[ xR ][ yR ] = PaletteIndexMap[ xR ][ YR — 1 ]
else
PaletteIndexMap[ xR ][ yR ] = PaletteIndexMap[ xR — 1 ][ YR ]
b
runPos++
PaletteScanPos ++
i
¥
if( palette_escape val present flag) {
for( cldx = startComp; cIdx < ( startComp + numComps ); cldx++)
for( sPos = 0; sPos < cbWidth* cbHeight; sPos++) {
xC = x0 + TraverseScanOrder| log2CbWidth][ log2CbHeight ][ sPos ][ 0 |
yC =y0 + TraverseScanOrder| log2 CbWidth][ log2CbHeight |[ sPos ][ 1]
if( PaletteIndexMap| cldx ][ xC ][ yC] == MaxPaletteIndex ) {
palette_escape_val ae(v)

PaletteEscapeVal[ cldx ][ xC ][ yC ] = palette_escape_val

-~

5

10-2661461

}
}
¥
A71 F 59 Alelxo] ¥EgE A Q@ A(syntax elements)Eo] thdF AMEl A(semantics): TS X 63 o]
el 4 it}
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s==4

X6

In the following semantics, the array indices x0, yO specify the location ( x0, yO ) of the top-
left luma sample of the considered coding block relative to the top-left luma sample of the
picture. The array indices xC, yC specify the location ( xC, yC ) of the sample relative to the
top-left luma sample of the picture. The array index startComp specifies the first colour
component of the current palette table. startComp equal to O indicates the Y component;
startComp equal to 1 indicates the Cb component; startComp equal to 2 indicates the Cr
component. numComps specifies the number of colour components in the current palette
table.

The predictor palette consists of palette entries from previous coding units that are used to
predict the entries in the current palette.

The variable PredictorPaletteSize[ startComp ] specifies the size of the predictor palette for
the first colour component of the current palette table startComp. PredictorPaletteSize is
derived as specified in Section 1.4

The variable PalettePredictorEntryReuseFlags[ i ] equal to 1 specifies that the i-th entry in
the predictor palette is reused in the current palette. PalettePredictorEntryReuseFlags[ i ]
equal to O specifies that the i-th entry in the predictor palette is not an entry in the current
palette. All elements of the array PalettePredictorEntryReuseFlags[ i ] are initialized to 0.
palette_predictor_run is used to determine the number of zeros that precede a non-zero
entry in the array PalettePredictorEntryReuseFlags.

It is a requirement of bitstream conformance that the value of palette_predictor run shall be
in the range of O to (PredictorPaletteSize — predictorEntryldx ), inclusive, where
predictorEntryldx  corresponds to  the current position in the  array
PalettePredictorEntryReuseFlags. The variable NumPredictedPaletteEntries specifies the
number of entries in the current palette that are reused from the predictor palette. The value

of NumPredictedPaletteEntries shall be in the range of 0 to palette max_size, inclusive.

num_signalled_palette_entries specifies the number of entries in the current palette that

are explicitly signalled for the first colour component of the current palette table startComp.
When num_signalled_palette entries is not present, it is inferred to be equal to 0.

The variable CurrentPaletteSize[ startComp ] specifies the size of the current palette for the

first colour component of the current palette table startComp and is derived as follows:
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CurrentPaletteSize[ startComp ] = NumPredictedPaletteEntries +

num_signalled palette entries

The value of CurrentPaletteSize[ startComp ] shall be in the range of 0 to palette max_size,

inclusive.

new_palette_entries[ cIdx ][ i ] specifies the value for the i-th signalled palette entry for the

colour component cldx.

The variable PredictorPaletteEntries| cldx ][ i ] specifies the i-th element in the predictor

palette for the colour component cldx.

The variable CurrentPaletteEntries[ cldx ][ i | specifies the i-th element in the current palette

for the colour component cldx and is derived as follows:

numPredictedPaletteEntries = 0
for(i=0; 1 <PredictorPaletteSize[ startComp ; i++)
if( PalettePredictorEntryReuseFlags[ i ] ) {
for( cldx =startComp; cldx < ( startComp + numComps ); cldx++ )
CurrentPaletteEntries| cldx ][ numPredictedPaletteEntries | =
PredictorPaletteEntries[ cldx ][ 1 ]
numPredictedPaletteEntries++

1
s

for( cldx = startComp; cldx < (startComp + numComps); cldx++)
for(i=0;1i<num_signalled palette entries[startComp]; i++ )
CurrentPaletteEntries[ cIdx ][ numPredictedPaletteEntries +1i ] =

new_palette_entries[ cldx ][ 1 ]

palette_escape_val_present_flag equal to 1 specifies that the current coding unit contains
at least one escape coded sample. escape val present_flag equal to O specifies that there are
no escape coded samples in the current coding unit. When not present, the value of

palette_escape val present flag is inferred to be equal to 1.
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The variable MaxPaletteIndex specifies the maximum possible value for a palette index for
the current coding wunit. The value of MaxPaletteIndex 1is set equal to

CurrentPaletteSize[ startComp ] — 1 + palette_escape val present flag.

num_palette_indices minus1 plus 1 is the number of palette indices explicitly signalled or

inferred for the current block.
When num_palette_indices_minus] is not present, it is inferred to be equal to 0.

palette_idx_idc is an indication of an index to the palette table, CurrentPaletteEntries. The
value of palette_idx_idc shall be in the range of 0 to MaxPaletteIndex, inclusive, for the first
index in the block and in the range of O to ( MaxPaletteIndex — 1), inclusive, for the

remaining indices in the block.
When palette_idx_idc is not present, it is inferred to be equal to O.

The variable PaletteIndexIdc[i] stores the i-th palette idx idc explicitly signalled or

inferred. All elements of the array PaletteIndexIdc[ i ] are initialized to O.

copy_above_indices_for_final run_flag equal to 1 specifies that the palette indices of the
last positions in the coding unit are copied from the palette indices in the row above if
horizontal traverse scan is used or the palette indices in the left column if vertical traverse
scan is used. copy_above indices _for final run flag equal to O specifies that the palette
indices of the last positions in the coding wunit are copied from

PaletteIndexIdc[ num_palette indices minus1 ].
When copy_above indices for final run flagis not present, it is inferred to be equal to 0.

palette_transpose_flag equal to 1 specifies that vertical traverse scan is applied for scanning
the indices for samples in the current coding unit. palette_transpose_flag equal to 0 specifies
that horizontal traverse scan is applied for scanning the indices for samples in the current
coding unit. When not present, the value of palette_transpose flag is inferred to be equal to
0.

The array TraverseScanOrder specifies the scan order array for palette coding.

TraverseScanOrder is assigned the horizontal scan order HorTravScanOrder if
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palette transpose flag is equal to O and TraverseScanOrder is assigned the vertical scan

order VerTravScanOrder if if palette transpose flagis equal to 1.

copy_above_palette_indices_flag equal to 1 specifies that the palette index is equal to the
palette index at the same location in the row above if horizontal traverse scan is used or the
same location in the left column if vertical traverse scan is used.
copy_above palette_indices flag equal to O specifies that an indication of the palette index

of the sample is coded in the bitstream or inferred.

The variable CopyAbovelndicesFlag[ xC ][ yC ] equal to 1 specifies that the palette index is
copied from the palette index in the row above (horizontal scan) or left column (vertical
scan). CopyAbovelndicesFlag[ xC ][ yC ] equal to O specifies that the palette index is
explicitly coded in the bitstream or inferred. The array indices xC, yC specify the location
(xC, yC) of the sample relative to the top-left luma sample of the picture. The value of
PaletteIndexMap[ xC ][ yC ] shall be in the range of 0 to ( MaxPaletteIndex — 1), inclusive.

The variable PaletteIndexMap[ xC ][ yC ] specifies a palette index, which is an index to the
array represented by CurrentPaletteEntries. The array indices xC, yC specify the location
(xC, yC) of the sample relative to the top-left luma sample of the picture. The value of
PaletteIndexMap[ xC ][ yC ] shall be in the range of 0 to MaxPaletteIlndex, inclusive.

The variable adjustedRefPaletteIndex is derived as follows:

adjustedRefPaletteIndex = MaxPaletteIndex + 1
if( PaletteScanPos > 0 ) {
xcPrev =
x0 + TraverseScanOrder[ log2CbWidth ][ log2bHeight ][ PaletteScanPos — 1 ][ 0]
ycPrev =
yO0 + TraverseScanOrder[ log2CbWidth ][ log2bHeight ][ PaletteScanPos — 1 ][ 1]
if( CopyAbovelndicesFlag] xcPrev ][ ycPrev] == 0){
adjustedRefPaletteIndex = PaletteIndexMap[ xcPrev ][ ycPrev ] {
)
else {
if( !palette transpose flag)
adjustedRefPaletteIndex = PaletteIndexMap[ xC ][ yC — 1 ]
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else

adjustedRefPaletteIndex = PaletteIndexMap[ xC — 1 ][ yC ]

}

When CopyAbovelndicesFlag| xC ][ yC ] is equal to O, the variable CurrPaletteIndex is

derived as follows:

if( CurrPaletteIndex >= adjustedRefPaletteIndex )

CurrPaletteIndex++

palette_run_prefix, when present, specifies the prefix part in the binarization of

PaletteRunMinus1.

palette_run_suffix is used in the derivation of the variable PaletteRunMinus1. When not

present, the value of palette run_suffix is inferred to be equal to 0.

When RunToEnd is equal to O, the variable PaletteRunMinus] is derived as follows:
— If PaletteMaxRunMinusl1 is equal to 0, PaletteRunMinus] is set equal to O.
— Otherwise (PaletteMaxRunMinus]1 is greater than 0) the following applies:

— If palette_run_prefix is less than 2, the following applies:

PaletteRunMinus1=palette run_prefix

— Otherwise (palette_run_prefix is greater than or equal to 2), the following applies:

PrefixOffset =1 << ( palette run prefix — 1)
PaletteRunMinus1 = PrefixOffset + palette run suffix

The variable PaletteRunMinusl1 is used as follows:

— If CopyAbovelndicesFlag[ xC ][ yC ] is equal to 0, PaletteRunMinus1 specifies the

number of consecutive locations minus 1 with the same palette index.

— Otherwise if palette transpose flag equal to 0, PaletteRunMinus1 specifies the number
of consecutive locations minus 1 with the same palette index as used in the corresponding

position in the row above.
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[0141]
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[0143]

[0144]

[0145]

SSS0l 10-2661461

— Otherwise, PaletteRunMinus! specifies the number of consecutive locations minus 1
with the same palette index as used in the corresponding position in the left column.
When RunToEnd is equal to 0, the variable PaletteMaxRunMinus1 represents the maximum
possible value for PaletteRunMinus1 and it is a requirement of bitstream conformance that

the value of PaletteMaxRunMinus1 shall be greater than or equal to 0.
palette_escape_val specifies the quantized escape coded sample value for a component.

The variable PaletteEscapeVal[ cldx ][ xC ][ yC ] specifies the escape value of a sample for
which  PaletteIndexMap[ xC ][ yC ] is  equal to  MaxPaletteIndex and
palette_escape val present flag is equal to 1. The array index cldx specifies the colour
component. The array indices xC, yC specify the location ( xC, yC ) of the sample relative
to the top-left luma sample of the picture.

It is a requirement of bitstream conformance that PaletteEscapeVal[ cIdx ][ xC ][ yC ] shall
be in the range of 0 to (1 << ( BitDepthy + 1)) — 1, inclusive, for cldx equal to 0, and in
the range of 0 to (1 << ( BitDepthc + 1)) — 1, inclusive, for cldx not equal to 0.
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[0147]

[0148]

[0149]

[0150]

[0151]

[0152]
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2 4 9lhh.

HA VW ZFAAE FHE REoAe o)AAOEZ Ztd HA WY A3t el E (quantization
parameters; QP) #<S A&}, a2y, B EAdAE FHE REoAo o]laFAolL gk AYS 93 Ux3}
28 Apo]lz=7F 18T Folx = AE WAEH] HElA QP #te] HAE Alsee AehE Albstr. A AAd =R,
Ml 2718 913k HA QPol FL3 Asto] FYE HEoAQ] o]aAo|E gL I #HEd ol Wk ~

< =
S 9% Ha QPE AHESte] ZHE RES A% Hax PE FET 5 A

»

pud

Aoz, W3l 2718 93 HA QP i3k AxE e % 73 o] SPS(sequence parameter set)S E3Fo] A

a9gE 5 v,

27
seq_parameter_set_rbsp() { Descriptor
sps_decoding_parameter_set_id u(4)
min_qp_prime_ts_minus4 ue(v)
if( chroma_format idc==3)
sps_palette_enabled_flag u(1)
}

A7 & 79 Algxo] xgE A8~ QA (syntax elements)EO] W3k A|WME A (semantics)E B X 83 o]

Yeha 4 gln

x 8

min_qp_prime_ts_minus4 specifies the minimum allowed quantization parameter for
transform skip mode as follows:

QpPrimeTsMin =4 + min_qp_prime_ts_minus4

min_qp prime ts minus4 is signalled in the SPS and is typically given by
6*(inputBitDepth — 8).

A7 % 7 2 % 8% F=3W, SPSelM min_gp_prime_ts_minusd A Q@47 /A aEHE F Q).
min_gp_prime_ts_minusd 2B~ QA= W3l A7 Rio tid F8EHE HA $AE guEHE Ueld = 9
th. THA] =3, min_gp_prime_ts_minusd ABA QAE yjdloz W3 A7 BEdae HA %ztsl debvg
Zh(o: QpPrimeTsMin)o] =49 4 Uv}t. dE E°), min_qp_prime_ts_minus4®] kol 45 gdoan Hx 9
218k sebnl e gh(el: QpPrimeTsMin) & =& 4= )

Azl mhe} Zro] SPSollA] Al 19 ®EE min_gp_prime_ts_minusd AEA QA4S JRto R P E K9] o)A
Aol Zreoll e QP= oo FE 99 MAlE L3EET Zo] =&24E F 9y, &, YE 2= )bk gad 3
QoA o]=Ao|Z gk ATFAHE 8] AFEEHE QP #2 T & 99 /MAlE duE s gol =EE § Tt
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X9

— Otherwise (bIsEscapeSample is equal to 1 and cu_transquant_bypass_flag is equal to 0),
the following ordered steps apply:

1. The quantization parameter P is derived as follows:
— If cldx is equal to O,
P = Max( QpPrimeTsMin, Qp'Y )
— Otherwise, if cldx is equal to 1,
gP = Max( QpPrimeTsMin, Qp'Cb)
— Otherwise (cIdx is equal to 2),
qP = Max( QpPrimeTsMin, Qp'Cr)
2. The variables bitDepth is derived as follows:
bitDepth=(cldx == 0) ? BitDepthy : BitDepthc

3. The list levelScale[ ] is specified as levelScale[ k ] = { 40, 45, 51, 57, 64, 72 } with k
=0.5.

4. The following applies:

tmpVal = ( PaletteEscapeVal[ cIdx ][ xCb +xL ][ yCb +yL ] *
levelScale[ qP%6]) << (qP/6)+32) >> 6

recSamples[ x [ y ] =Clip3(0, (1 << bitDepth )— 1, tmpVal)

>4

F 95 =, FYE Rrof ofxo]x Fho] ERshs Aol QP #hol =&E & v, =, Zd
ojzAlo] X Zroll thet QPE =3¢ min_qp_prime_ts_minusd M EI Q05 = 3}
Aol Ha FAsE FebrlE gkl QoPrimeTsMin) < 7R ®2 E&4d & Q. d7dd, 47 3% 9o
o} o], FYE R o]xAO|Z Zlo] uld QPE QpPrimeTsMin 2 A3 =
Qp'Y, Z=2v} Q1 A5 Qp'Ch &= Qp'Cr) T/ & goz2 E5E F
o] gkoll thgk QPE 7IWIO R o|AAC|E s EEIY EF U HEES

EE, B RAGAE YISk o] BeE weolAe] P Wt WE 2% mEAAY Ha P seele g
(el QoPrimeTsMim)ueh ZAG e A2 Asd o, = weoa N LEEREDER
e 4 ek, A AR, BAE REA PRt ol 2 0lx 4ol e A (Ditdepth) & 71WHo.5

dald o 9lem, o (1 << BitDepth ) - 1 Bt} =4 F== Agdd %DP.

o

12 FYE HEoA A3ty o]aAo]X e AElA @4 palette_escape_val o2 YeRd &= git)t. A
pe=

=4 =
A2 QA palette_escape_vals TS F 1000418 Zo] ZHE mY AYAE Edlo] A|ady"E = ).
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[0159]
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H* 10

palette_coding( x0, y0, cbWidth, cbHeight, treeType ) { Descriptor

if( palette_escape_val_present_flag ) {
for( cIdx = startComp; cldx < ( startComp + numComps ); cIdx++) {
for( sPos = minSubPos; sPos < maxSubPos; sPos++ ) {
xC = x0 + TraverseScanOrder| log2CbWidth][ log2CbHeight ][ sPos ][ 0 ]
yC = y0 + TraverseScanOrder[ log2 CbWidth][ log2CbHeight ][ sPos ][ 1 ]

if( !( treeType == SINGLE TREE && cldx != 0 &&
(xC % SubWidthC !'= 0 || yC % SubHeightC != 0)))¢{

if( PaletteIndexMap] cldx ][ xC ][yC] == MaxPaletteIndex ) {
palette_escape_val ac(v)
PaletteEscapeVal[ cldx ][ xC ][ yC ] = palette_escape_val
}
¥

——

¥ 109 Algixo] ¥ AEA QA (syntax elements)E°] tfgk AJWE 2 (semantics)E U3 X 114
o]

F 11

palette_escape_val specifies the quantized escape coded sample value for a component.

The variable PaletteEscapeVal[ cldx ][ xC ][ yC ] specifies the escape value of a sample for
which  PaletteIndexMap[ xC ][ yC ] is equal to MaxPaletteIndex and
palette escape val present flag is equal to 1. The array index cldx specifies the colour
component. The array indices xC, yC specify the location ( xC, yC ) of the sample relative
to the top-left luma sample of the picture.

It is a requirement of bitstream conformance that PaletteEscapeVal[ cldx ][ xC ][ yC ] shall
be in the range of 0 to (1 << ( BitDepthy ) ) — 1, inclusive, for cldx equal to 0, and in the
range of 0 to (1 << (BitDepthc ) ) — 1, inclusive, for cIdx not equal to 0.

7] % 10 2 ¥ 118 Fzshd, FUE F9 A2 A palette_escape_val AEIA @47 /A adHE
2 = FAskE ojzAlolZ s vERd 4 okl ', ® 100 vERd
I o] B2~ Q4 palette_escape_val®] ko] PaletteEscapeVal® Ag= %: 3L, o] PaletteEscapeVal
e E olu A W (Palet telndexMap) ©] Ao ZYE oldl~ (MaxPalet telndex) 2} Fanl
palette_escape_val_present_flag® ko] 11 MES  eolxAolz & yepd = Atk of7]A
palette_escape_val_present_flag® zto]l 191 A%t g2, dA (Ul o= el o]xaAo|Z mdd AME
(o]=Ao)Z S XSSt AS oued 4= . o & Eof, Fub Aol s, PaletteEscapeVal 0°lA] (1
<< ( BitDepthy ) ) - 1 W] HZ Agtd 4= 9lv}. I =v} Ao hall, PaletteEscapeVal-> 0914 (1 <<
( BitDepthc ) ) - 1 9] ®ISI= AgE + v},

Al
9Jt}. palette_escape_val 2181~ Q4

fo . 4y ox

TR, B MM = ZEUE Alel=E Aostal ofE Aladw sk WekE Ak, FUE Alojzs HUE
gol&o dED /f¢(5, FUE Helg9 92 Jig)E yepd 5 v, o Ardz, & EAM= s
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o]’de] A (constant(s)) 2 FEE Ato]=2E AHoggo=zxn, FHE Yo dEL /MFE Yed = drt.

2 2

12, ZYE Alo]=x: AlWlA Q4 palette_max_size® YEE 4 dar, Aldis @
| Al zol dal sdetAY EE CU Aol =(5, CU We] A )l whet Aol st
dlE Alo]Z(palette_max_size)t ZE dHolE9 Hu 3 &e= Ad9gxs vehd

ok, e d&, ZYE Alo]Z(palette_max_size)r= ZHUE HolE9 HU &= Jdd2E YER
i, CU Abo]zel weh obd 3F 120149 o] Heojd 4= ).

2=
T
2=
T

A/ S [ D 4

*x 12

if (cbWidth*cbHeight>=1024)
palette_max_size is defined as 63
else if cbWidth*cbHeight>=256
palette_max_size is defined as 31
else

palette max_size is defined as 15

A7) & 120] AR ZEE Alo]= 63, 31, 15 53 CU Alol= 1024, 256 52 ©A] dA2 AFEE AU %ol
AR A" S Q).

2
il H

2F 13
seq_parameter_set rbsp() { Descriptor
sps_decoding_parameter_set id u(4)
if( chroma_format ide==3) {
sps_palette_enabled_flag u(1)
if (sps_palette_enabled_flag)
palette_max_size u(6)
}
}

A7 E 139 Algxo] x3HE A8~ QA (syntax elements)Eo] theh AJWE 2 (semantics)E U ¥ 149 2

o U % glnt.

* 14

palette_max_size specifies the maximum allowed index of the palette table, and shall be in

the range of 1 to 63 inclusive.

A7 % 13 2 X 14E S, SPSollAl palette_max_size A1¥)2 Q47 dAJ/AlaE™HE ).
palette_max_size A B Q4= FAYE ol Hu sLEE Ad22 e 4 3, 104 63 U2 WY

= A 5 v

olu, palette_max_size A®A Q2= FYPE Ry} 718382 (enabled) AJHFE AAE7] 93 AR

e
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sps_palette_enabled_flag Al¥l~ Q9425 7wteog g /Azad™E £ Q. d& £,
sps_palette_enabled_flag®] #tol 191 ZA-(SH, JIE =xErvt 7HEd A2 AAete A9,
palette_max_size AM¥X~ Q47 A /Al29HE 4t}

e, A AANGR, ZYE Alo]Z2E YEhE AKX () log2_palette_max_size)E the F 150|419} o] SPS
& Folod Alad®gE 4 9.

seq_parameter_set rbsp() { Descriptor
sps_decoding parameter_set id u(4)

if( chroma_format idc==3) {

sps_palette_enabled_flag u(1)
if (sps_palette_enabled_flag)
log2_palette_max_size u(3)

¥ 159 Algixo] ¥ AEA Q- (syntax elements)E°] tfgk AJWE 2 (semantics)E U X 16904
o]

x 16

log2 palette_max_size specifies the log2 of (palette max_size+1). palette max_size=(1<<

log2_palette_max_size)-1. palette_max_size specifies the the maximum allowed index

of the palette table, and shall be in the range of 1 to 63 inclusive.

, SPSell A log2_palette_max_size ABl2 @47} A/ AJ2dd= AT},
2 AE FYE Alo|A(Z, palette_max_sizetl) 9] log2 #<S e AT,
wh2}A] ZYE E| o] &9 o 5185 = ClR=Eae = UehHE palette_max_size:, (1<

log2_palette_max_size)-1 & AAtele] =&E 4= lar, 104 63 e HAR Agtd 4 At}

A7 % 15 2 ¥ 162 FxeH
[e)
Al

r

oluf, log2_palette_max_size AEA Q4E FHE RE7t 7834 (enabled) oFE A Al8l7] Ydt BRI
sps_palette_enabled_flag Al¥lx~ Q9425 7iwtozg 9 /Aad™E £ Q. qd& £,
sps_palette_enabled_flag® kel 10 A (S Y E RtJt 783 Ao=wE  AAEE AL

| = R4
log2_palette_max_size ABA QA7} A /A 2dgd 4 9},

=, o AP = Y E Aol 2 & UeRy = AR (9 log2_palette_CU_size_TH1,
log2_palette_max_size TH1, log2_palette_max_size_default)¥ T8 E 179149} o] SPSE Edlo] A|1d¥Y

4 5 qau
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¥ 17
seq_parameter_set_rbsp( ) { Descriptor
sps_decoding_parameter_set_id u(4)
if( chroma_format idc==3) {
sps_palette_enabled_flag u(1)
if (sps_palette_enabled flag) {
log2 palette CU_size TH1 u(5)
log2_palette_max_size TH1 u(3)
log2 palette max_size default u(3)
}
}
A7 ® 179 AExze xshE AlE~ @ 4 (syntax elements)Eol] Wdh AlME X~ (semantics)E T 3 189014
R

x 18

log2 Palette CU_size THI1 specfies the log2 of the size limit of palette max size
TH1. Palette CU size TH1=1<< log2 Palette CU_size THI
log2 palette_max_size TH1 specifies the log2 of (palette_max_size TH1+1). palette
_max_size TH1=(1<< log2_palette max_size THI1)-1. palette max size THI specifie
s the maximum allowed index of the palette table for CU with size greater than P
alette CU size TH1, and shall be in the range of 1 to 63 inclusive.
log2_palette_max_size_default specifies the log2 of (palette_max_size default+1). pa
lette max_size default=(1<< log2 palette max_size default)-1. palette max size defa
ult specifies the maximum allowed index of the palette table, and shall be in the
range of 1 to 63 inclusive.
Variable palette max_size specifies the maximum allowed index of a palette table, and is
derived as follows:
If (cbWidth*cbHeight >= Palette CU_size THI)

palette max_size = palette max_size THI1
else

palette_max_size = palette_ max_size default

A7 % 17 2 % 188 #=E3FPH,  SPSolA log2_palette_CU_size_TH1, log2_palette_max_size_THI,
log2_palette_max_size_default ABIA QASo] upA/A1d98=E 4 Qu},
log2_palette_CU_size_TH1 A2 QA +E palette_max_size TH19] Alo]=  Agke]l log2 g YEMNIL,

palette_max_size TH1¥ 1<< log2_Palette_CU_size THI1Z =%% < rt}.

log2_palette_max_size_THI A&~ Q= (palette_max_size_TH1+1)9]  log2 #E Yeaz,
palette_max_size_TH1& (1<< log2 palette_max_size TH1)-1 Z XZ&4¥9 4 2At}. palette_max_size TH1-S
Palette_CU_size_TH1 Rt} & Ale]=E 7px CUol dis] ZHE dHol&e Hu &= ddxs Yeplal, 19
A 637k 9] W9 W2 AgkE 5 .

_35_
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E3 o2 B0, FYE Alo]=E A7l E 13 2 E 140 AAAE He} o] palette_max_size® YERE 4 Q)

, SPSE Eslo] Alagdyd ¢ gl ouf, ZHE Alo]=(d): palette_max_size)= ZHE ®Hlo|E A4 3§

< F a3, 1A 63 U HYR A" £ gk, ES, FHE Afo]=(d):

palette_max_size)= ZYE h=R=py" 7}8-3+4] (enabled) ARE A Al &}7] 21k AR (9
sps_palette_enabled_flag)E 7|Wto 2 Aladdd = r}.

E3, A B0, FYE Aloj=xe AV E 15 2 E 169 /NAIE mkel o] log2_palette_max_size® YER

T QlaL, SPSE Fate]l AlidEdE & dvk. ouf, FHE Abo]=(9: log2_palette_max_size) ZHE Afo]=

%, palette_max_sizet1)9] log2 #te YERE 4 Qtt. wpehx, ZHE gHel&9 Hd s&5HE dd2=E YE

+ palette_max_sizet, (1<< log2_palette_max_size)-1 & AXtsle] &4 4 9L, 194 63 W W=
= =

;I:/—\

Astd 5 9grh. wE, FHE Aol Z (o) log2_palette_max_size)® FHE HE7} 71832 (enabled) AHFE
A7) 9138 AKX (o) sps_palette_enabled_flag)E 7|Wre = AladdE =% ).

T3, dE Bof, FUE Alolze AV F 17 € F 189 JRAlE uke} o] log2_palette CU_size THI,
log2_palette_max_size_TH1, log2_palette_max_size_defaultZ 7|90 ® T Z&H 4 9lil, SPSE Esto] A1
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OIH

3o ok, o, FF ARE 5T A" AR(AAY, dF R JR)E X F ok, B3, 94 A
He Aed S9E BE 398 93 AMEHE odst dRE I3 5 . odE B, 9 ARe SAst
H oolzAolZ Fholl tid AH, ZHE JEF AR, FHYE dU~ AR WE 23 oo gk HAi SAks)
gEnE R & X 7 Jdrh. F, 9 AEe v3zd BgoA dask gdst JRE 233 4 i,
g ZF F33, CAVLC =+ CABAC 59 W #HiS 7|22 Y394 5 Ut

A AAE, HaY FA= v EHog Ry ZYE REoAe] ¢xpstE o|xAolix gt ARE EEsle
Fd ARE 5T F . odE 5ol, dXsE o)aAelx # FRE AV K 5 H E 604 A" uke
Zol, palette_escape_val ¥~ 84d gtk o,  FARsE  o]xAolxZ  F AHH(
palette_escape_val)> &Al &F Ul o|&=Alol= e Ze AHEe] EAEEA AFE vEds HE(4
palette_escape_val_present_flag)E 7|Wto2 5= 4 9 oA o] X %k% zk

= AZo] &A% H5(5, palette_escape_val_present_flag®] ko] 191
SO 2RE gApstE o]xA o] gk AH (4 palette_escape_val)E IS5 4 U},

At dE 5ol AA &
7

sy A= st olxAelZ g ARE TIRtem #Al B i olxAolx e =EF 4 dn

d AR, Hag A= FAs dEuEE Ve R FApstE of Ao ghell gARHAALT A&

NN, G deEE BE 27
2 5o, YAs FPuEE A7) B 7

=
T o]l ges =EY 5 U
o]
=

(o: min_gp_prime_ts_minus4)S 7|t
W 3lo] A8 X 0}7] ol %‘r Eatd
T Y. oy, W3 A%l Brzo st

W /A2d"EE 5 A,

TAA C®, e 3 9ok o],

R digh HA A gdeptryg JRE VWMo R =&Y 4 k. o
u ] x 9°ﬂ AAE A3 23] Roo) g HA s gty AR
2 =58 vk, s vie) o] ZYPE REQ ojxdolx Zhe

= ]*1 AR E = HA FAbE gy ARE Nke R ofxpste
2 A3t sebu)e HB (9 min_gp_prime_ts_minus4)E SPSEH-E

wA Hag A Wk 23] R gigh A4 st gy Ju

(el: min_qp_prime_ts_minus4)E 7|Hto= A A3t FdEbv]E Fh(dl: QpPrimeTsMin)S =& 4 v, 2
g, "gad AAe Ha I ey gh(el: QpPrimeTsMin) 2 &2ks) sbebrlE Qp(Frk A& F -+
Qp'Y, Z=2rF A0 FF Q'Ch = Qp'Cr) TolA & #hS Agste], ol& ZHE HoAe] gatst den

H2 AT 5 A,

Al =el], ZEE oA gFaist

min_qgp_prime_ts_minus4) Z25H =&%H+=

a5 A,

sehuEs ME 23] Boo] g Ha st sbvE dR (e
Ha FAst sebE gh(el: QpPrimeTsMin) Bob AAY 22 @

H3ag AA e 7)ot Zo] LEH FHE R A3t genEE 7Rtz gxisheE o] aAo|Z o R
FE olxaAelX e =& T F Ut

T3k, d AAde oA, gay A FAEE o)A E #He EA HAR AT F u. o] Ao
T FH AEZENRE 540 tE @S 2] " SAgete AP er AadHste, FAkskd o3k 2
2478 @A F ek, o] oAE Folal Bt e S TP F JEF 7] A IFAkstE o)A o]
2 zkel HRlE HEA X (bitdepth)ell 7Rkt Ak 4= 9T},

A S 50, dApstd o|AaFA o)X o] the FHe WMol Al F 10 2 F 110 /A" vle} o] HEARE
ZIvko® AA" ¢ ¢la, dAY (1 << BitDepth ) - 1 Bt} IA] EEE Agtd § Yo}, T3, HEATE
Fub A& digk H{EAL BitDepthy ¥ A=Zn} Ao gt B]EA X BitDepthcE 233 4 Q). olwf, Fn}
Aol ek drlslE o] AaAOEL gk HH ol W= 04 (1 << BitDepthy) — 1 Abo]9] #HS ztal, I =2Zwf A
ol gk 7] FAshE o] 2A o gk AR W= 0914 (1 << BitDepthe) - 1 Abe]9] k& 7HE 5 .
w3, A AAdel] oA, "gamd X ZYE ®HolE9 JAEY (S, FHE HolEY Jdx 5 E
st G AEE 5T F db. &, t3YE A ZHE HolE9 a‘ﬂﬂ% Qldl2zof #3t FHE Afo]=
AHE 235t 9 ARE E5F 5 ). old, ZHYE Ato]=x HAH= J|AAE Frol AY e IH /Y
9] Alo]=E 7|Hto g AHE 4 9l
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dE B0, FYE Alo|ZRE 7] FE 120 JHAIE wke} o] palette_max_size® YEE 4 dar, A Al
of dia] TUstAY T (U Atol = (5, CU Wl A Ag)dl wet dolalAl Asid 4 dot.

o,

5
w3, g2 Eo], TYE AlolxE Ay ¥ 13 © ¥ 149 7AAE HEe} 2ol palette_max_size® YERA
= 2 4 k. o], FYE Alo]Z(d]: palette_max_size)® ZEE H ol &<
A3, 1914 63 W9 WHLAZ AT = ok, =3, FYE Apo]E(d9):
palette_max_size)= ZYE p=R=pg" 7}-83F] (enabled) n= R A&} gk AR (d:
sps_palette_enabled_flag)E 7|WFe 2 /A28 HE = ).

oy

T oS So], FYE Aoz A7) F 15 2 F 169 /AAE BEe} o] log2_palette_max_size® YERE
4 A3, SPSE Tolo] A/ AladHE 4 o). o, FE Alo]Z=(d: log2 palette_max_size)w ZHE
=, palette_max_sizet1)®] log2 #t& Wl 4 lvh. webA, FHE gol59] Hd &5 4
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