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(57) Abstract: The present invention relates to a method which can select-
ively skip a transform to alleviate problems of deterioration in compression
rate and image quality which are mainly generated when applying the motion
compensation-transform encoding image compression technique which is
mainly used currently, to an image having a drastic spatial change in a pixel
value such as a computer image, and can skip the transform by comparing a
transform size of a current block and the size of a maximum transform skip
block with each other, and provides an efficient signaling technique therefor.
The method includes the steps of: comparing the size of a current transform
unit (TU) with the size of a maximum transform skip block when determining
whether to transtorm a residual signal corresponding to a difference value
between the current block and a prediction block; and determining whether to
perform the transform on the basis of the comparison information on the size
of'the TU and the size of the maximum transtorm skip block.
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[65]

[66]

[67]

[68]

[69]

[70]

[71]

[76]

[77]

[78]

G BE8h P00 Y W N ELEY 0 RN E] B A
22 (rosidual block) & AL o 5 S5 YA F 29 43} BB} ol 5
22 Ustel ATHE B8, % B 252 4% 5 U

AEZT HEHRI0E YHY N E2EY S TE B Xl ue} AR

B3 s}stt), A ER 1] 55 slof] o, YAlety (3 74]31:7} *g*é%] T
AL A= G A EHT(220)00 A 9 kAR il
AW sty st ATt F FArE sk A1), el A}
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i o5 E52 712558 Bl A AL, ded £5
Bl %(260)3 U] 227 TE], SAO, ALF = %o} =
9 50l 488 4 9ok AEN Q600 AT
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ANE o Sol AME-E 5= QAT
© G4 R B3 Y B sl BB o 4 Yk WA, B
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A5

[79]

[80] Picture_parameter_setol| A = W 3k AW ekr] 5 A 74 ARG H] =4 o] &
transform_skip_enabled_flag 2 = A Al 8T}

[81] o] 7] A, transform_skip_enabled_flag=1%1 74§~ 2+ Zk2} & F-(residual block) 7}t
W3kl Aef o] 5 XAl 8= &8 7L B2 transform_skip_flag 7} EA &
AT}, ZEx} 5 (residual block) 2] - W (syntax)T= 3% 13 2o}, 37 13 o)
T 7] =l = transform_skip_flagi= W 3HE-52] A 7|7} 4x4 A 7 §-of 7F
EAE At S, A EE] A717H4x4 B 2 4= W3 53
AeF7] 5ol A2 o =2 AgE 5 gl @A o] At transform_skip_flag®] #to]
191 AgESd o) g = F 2 3lol| A Wl gho] AJZFE t)= oujojug
A B G- A XA =T} transform_skip_flagel] T g & U] Ak A& %
29} 2ot

[82]

[83] < residual_coding >

[84] E1
[Table 1]
residual_codingpx0,y0,log2TrafoSize,cldx){ Descript

or

if(transform_skip_enable flag && !cu_transquant_bypass_flag &&
(log2TrafoSize ==2))
tranform_skip_flag[xO[[yO][cIdx] ae(v)

[85]

[86] x2
[Table 2]

transform_skip_flag[ x0 ][ yO ][ cIdx ] specifies whether a transform is applied to the
associated transform block or not: The array indices x0, y0 specify the location ( x0,
y0 ) of the top-left luma sample of the considered transform block relative to the
top-left luma sample of the picture. The array index cldx specifies an indicator for the
colour component; it is equal to O for luma, equal to 1 for Cb, and equal to 2 for Cr.
transform_skip_flag[ x0 ][ yO ][ cIdx ] equal to 1 specifies that no transform is applied
to the current transform block. transform_skip_flag[ x0 ][ yO ][ cIdx ] equal to O
specifies that the decision whether transform is applied to the current transform block
or not depends on other syntax elements. When transform_skip_flag[ xO ][ yO ][ cIdx ]

is not present, it is inferred to be equal to O.
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[Table 3]

The (nT)x(nT) array of residual samples r is derived as specified as follows: If
cu_transquant_bypass_flag is equal to 1, the (nT)x(nT) array r is set equal to the
(nT)x(nT) array of transform coefficients TransCoeffLevel[xT][yT][cIdx].Otherwise,
the following ordered steps apply: The scaling process for transform coefficients as
specified in subclause 8.6.3 is invoked with the transform block location (xT,yT), the
size of the transform block nT, the colour component variable cldx and the
quantization parameter P as the inputs and the output is a (nT)x(nT) array of scaled
transform coefficients d. The (nT)x(nT) array of residual samples r is derived as

follows. If transform skip flagIxTI[yTI[cldx] is equal to 1, the residual sample

array values r[x][y] with x=0..nT-1, y=0..nT-1 are derived as: r[x][y] = (d[x][y]<<7)
(8-265) Otherwise (transform_skip_flag[xT][yT][cIdx] is equal to 0), the
transformation process for scaled transform coefficients as specified in subclause
8.6.4 is invoked with the transform block location (xT,yT), the size of the transform
block nT, the colour component variable cldx, and the (nT)x(nT) array of scaled

transform coefficients d as the inputs and the output is a (nT)x(nT) array of residual

samples 1.

[89] T 7ol w2, ho] ¢ Al Hl X (high level syntax)°ll A A4 gk STUZ}
4x4 R T} T 790l = (5, log2TrafoSize > 22 74 -9-) A3 & A gFa 4= gli=
A o] Ak

[90]

[91] Fedt FAHEE A flalA, o= FEstrlel ] A H W
W BEo] A 2717k A Aol tehs, R E 5o A AR W A
85 0] A 270 wheh W AT o] FE Aol WH B L A (ki) T
9 WE S AT F,

92 AUMBAFEE/E 0GB S AT ok AR BE 27 99

A0 ZHM, 55 A7] 21 AAZE FASEA Y o]l th3k base7} 2%] logarithm
FoE FASESE & Q) ol & Eof, AW EF 477

lox16°] 2t ALY EFA7]=16 &2 BA[SHA L,

2 A A 55 7 =log2(16)=4 5 FAI T 52 Uk B A A Aol M 1= zhA B
Aol Hold, AN EE A7 & AA &5 A7 & &9 16x16,
32x32A ¢ A EF= ) Hi= o] ol th gk logarithm #E(cll & E0] 16 E 3201 tf gt
base 29] logarithm k%] 4, 5= ZAISHE 3)& 259 A7} gl ¢ =831
Aol A&ttt =, A o] Ao, At W SHES A7]5= base7F 28]
logarithm ©. &2 3 A 8}aL, “1 415 Log2MaxTrafoSizeSkip 2}l 24}, o] ] gt
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[93]

[94]

[99]

[100]

[101]

L LU, I

EEER ERE R E R RE Y E S
oheh BB i MALE 2B AFT A%
AL g,

ﬂ
2
T
i
O
W
N,
N
)
-
o
aQ
[\
<
&
>
—]
=
=4
e}
w2
%
[¢]
w2
.
o
=
i)
m
X
=

T A Al 559 A 717} Log2MaxTrafoSizeSkip 4k 2} 2 A 1}
SHEAEH(EE dolB)ol M SRk Agf o] B8 A AJ8h=
TR3l7]= ol e wol 1d A5 g e

“1e] ghol 0 A5 G skE I E AL 4hel Aol
ol gk ot 1] e m 7 ki d =52 Qo).

ooz A
MW e
ok

-

FAFEHAVE 722 A e
5 A4stel Fastehs S N E A o2 YEhdl e ol 5239 7}
= 3 st Aol sk A el M =3d

5T En
PO

7= @A F 23t o 5ol tisl ¢ Edh(intra) ol = %E1= S E(inter)
Fste] d& E5E& A T, dA L a3 O 553 o5 EF
Hgkoll sl d8t= Al AT (residual) & &5 4= ). o], 1537 =
G E 7 x 2 ZA}F A S E W S (transform) 3 A & S -
33 g2 uiH o 2 S8 e 4= Qi)
| 1A, 22 A E 53§ fEE el QlojA], dA W
59 A7 AR S ES 7] 4L 9] L3 (S310).
HUASIFES 7] 4k AE-E Ul A 7Y 29 (residual coding) Tl ©] B
AERT A9 dolo(d & &9, I A 3elv] el Al(Picture parameter set) B
Al 2x sF2lu] E] Al(Sequence parameter set), < 2 ©] 2> 3] U] (slice header) &)l A
A A kA 5 5 5 7] (Log2MaxTrafoSizeSkip) 7k (FE+= ©] 32 243 = U=
AR)E ddste] ST AV AT ES A7 = As A
883 4= = A TU 271 & =g gt

£ 3}, Log2MaxTrafoSizeSkip 445 #+ 5.8} 7] 7} A ¢k STU = 7](Smallest
Transform Unit: A W3 545 F7)H)RG 7Y 355 A4 5] STUALZ| 7}
4x4Rh = A 9o & F 53] 9 dete) osie] 5 o] Ao s
2%t} o & &0, STUZL7] 7} 8x8Y 7§~ H | W B eF 55 7] 1= 8x8+-F]
Al 2Fslo] H I EE A 7](o & 59 o] & 32x328kaL AN 7HA]
AA7Fse S & 4 Jrh(e] 45, Log2MaxTrafoSizeSkip 4k 314 5744
7hssleh). d & 59 o] A5 AFE-AF = 75 3}7] = Log2MaxTrafoSizeSkip =

o
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[102]

[103]

[104]

[105]

[106]

[107
[108
[109
[110
[111

—t e e d

47 % 7 gt ol A, EE RIS 8x8, 16x169] EE 7]l T ahof 7t
Aeke 4= Qo) npz 7R o] I o o &, STUAL Y| 7} 16x16Y 74 -
HH AT EF A 7]= 16x16FH A2 sto] H 5547191
32x327FA] (] 74 9-, Log2MaxTrafoSizeSkipZh-2 4+ €] 57k %)) A A 715 3Hd),
AF8-AF = F 53171 71 Log2MaxTrafoSizeSkip = 42 43 thH, &5 H 32
16x162] & == 7]l thapo] 7k A ef= 4= gl

T, dAA HE 55 AV A AR S AV R A A o,
T3]z AA 93 E5o dis)] WEhe A o 5 A grH(S320).
A7, A M3 852 o] dlE ul=, W3 5 do]H 7} ¥y Bligo]
el Alof = 34 G dHolHE An|ed o Aot =, &ol9 B eds
3 ys] Y8, 9 F NS EFF o7 E3hEh= g o2 Wk B Eolgki=
&o] & AL&-3H

oluf, AA| W L5 el "3t At o] RE U F7] AelA ZH L E
o]-§3t = vk 1efaL, o] Z# L ghol whet WIS st Al ekt A A)
TU #1717} Log2MaxTrafoSizeSkip ¢k H.0F & 45 W3t A& o & AT+
ZW2E A 1G] oFA FaL, g wEks et

o Zich, W3k A ef o] {5 XA &f+= & & 1% transform_skip_flagE ©]-& S
A}, transform_skip_flag2] ko] 101 A A W3 E-=o o5 #3335}
2 a1 A Ef(skip)dF 218 #| A1 5= Q) A1, transform_skip_flag®] ¢ko] 0°]H & A
W3 ESo) gis)] HES et Al 5= 3

P :_7/\%%] = T MX-T.
A7 AA AZE B Sol g Wk ek o] i Aol whet, dAA HE ES
s

A7 ARSI T ES AV R 7 22 A9 s e oS
A A 8= S Z1( & 59, transform_skip_flag)E F 2 3}5to] {5372
A5 5= Ut ol Mgt A o 5 A A[eh= ZH L E =
transform_skip_flag)] #ko| 10]H(S330), & 3}7]= A ¥ 3 B-Zof tg] ¥ 3
T2 AEFelth(S340). 19X oW, B33V = A HE 55 o s
ks =3 B r(S345).

g, @A s3109] A At A4 Ak &5 AV}
HHSATES AV B; AW, 3537+ AA ESol tisf §ghs
T3 &FH(S345). ©] -, W E A A S AN St LA E =,
transform_skip_flag)E F- 3 3}8}#| o, 7] I ARE H337|=2

A5aA) i

X

HEA~E g o] J14]
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[Table 4]
residual_coding(x0,y0,log2TrafoSize,Cldx) Descriptor

[112]

[113]

[114]

[115]

if(transform_skip_enabled_flag && !cu_transquant_bypass_flag
&& (log2TrafoSize <= Log2MaxTrafoSizeSkip))

transform_skip_flag[x0][y0][cIdx]

o] 7] ol A Log2MaxTrafoSizeSkip 4 2.5 5877} B o 3}7] o) a0 of
Sk, H o) A A eF 55 A1 7] (B = Log2MaxTrafoSizeSkip) & 7He] 71+ A B &
HSH EAER Aok AdAWYH -2 o] 7FA7F & = At

2 A A3 o] 3= Log2MaxTrafoSizeSkip %t AHA| & I & B E A~ EHo
FA 8= W ot o] g A B A R E
log2_max_transform_block_size_transform_skip ©]2}aL -2}, o & W,
HEA S 5] 88 = = H o "EES A7) 71 4x4 o] el W 355 9]
ghw o] Z1 o)<l 40 o} 3k base”} 22 logarithm #ko] 20| L2, FHH| EAE Yoo =
10g2_max_transform_block_size_transform_skipE]r?: - (syntax) 8 2>(Syntax
element) & A7 63l o]o th gl gho 2 28 HEsh= A Holt) (HE .

H o)W A BB 5 A 7] (B Log2MaxTrafoSizeSkip) & 71 71 = A RE
HSHEAER FAeh= & AAWE S o3 Aot dx4 55719
g Ao St E S A 7] o A2 Ql 462 base”} 281 logarithm 4L 2 &
¥ E3IEE o 4= It} o] 412 log2_max_transform_skip_block_size_minus2 2}l
22} olof] thgk A 2]l ol & EoBAE WS 883 5 = A
W55 S 7]7F 8x8%1 78 -7- 84} 40| tH 3k base”} 291 logarithm ko] 2+2f 33
20]H, o] ¢ th gk x}o], = 3-2= 10|t upehA], FHH EAEH o=
log2_max_transform_skip_block_size_minus2 o= (syntax) 8 2>(Syntax
element)E& A7 5}aL, o]ol] et 4102 1-& H48= A AW Ho T (W 2). WA
29] 749 74719] log2_max_transform_skip_block_size_minus2 k] &7}

ol k= o] glof, F a3 ol o] ghs 2 HA T 7ol =0
H stk

A ¥ A EFE-= 51 7] (£ 3= Log2MaxTrafoSizeSkip) = 7] 713= A B.E
UFHEAE TA S & & AdA & oS3 g R5 377 g et
A 7hs g H AW SHE S A 7](0] & logarithm © =2 Y eI Z1&
Log2MinTrafoSize2} il 3HAhE LFEFU = gholl o ¢t o) "1gE55 =17] 9
FAR Fe EAEES & 5= Tk A, o) & L Z A gko gk 2. o]
A L QLIEMGE IR FAISHES 7 ATk i T A0S base7} 290
logarithm ¢t 0.2 A= o 4= Q) (o] S HELEH Y BAl8hE A8

245 log2_max_transform_block_size_transform_skip_minus_min_transform 2}1
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[116]

[117]
[118]
[119]

[120]

[121]

[122]
[123]
[124]

[125]
[126]

[127]

[128]
[129]

22, olel Bfak A AE FolwA MEAFE H ST 5 9= Ao)
WSS 1 7]7F 8x8 o] a1, -5 371 7F A d AT g H AW SHE SV 7
4x40] e}, 837} 40f th 3 base”} 291 logarithm 4ko] 22} 33} 20]1, o] o of gk
2ol, 2 323 1T}, WhebA, 471 9] QTG (R
log2_max_transform_block_size_transform_skip_minus2 2] 21812~ @ 49l 44& 12
FABHE A AR oY 3). WHH 35 W29 wR A = Al o @ EAIZL
(*=+= log2_max_transform_block_size_transform_skip_minus_min_transform) o]
w7k ok ehE A o] lof, Fa Aol o] ghg 2 HA T THsAd o] =0
H stk

P9} T ke Aol 2 Bafol Y uolE T wE A ] A THS
Foto] g AR E AMESlo] HE A 02 Log2MaxTrafoSizeSkip 4 H.i=
ohel ol 5t % s Aarel R & Ao

Log2MaxTrafoSizeSkip = log2_max_transform_block_size_transform_skip

ol

Log2MaxTrafoSizeSkip = log2_max_transform_skip_block_size_minus2+2

Log2MaxTrafoSizeSkip = Log2MinTrafoSize+
log2_max_transform_block_size_transform_skip_minus_min_transform

g o] _14/]/\]- 62 H|EAEE J-A o] 23] o &
log2_max_transform_skip_block_size_minus2E A}-23}¢] Log2MaxTrafoSizeSkip
ARE BASE AL 71 EoR Y d

§]- O 2= zsg S}k zs:] ;<H 9] 37] = _?4 9] /1\_] g} Z:(syntax)oﬂ Lq,_iiu:] N =2 (log2TrafoSize)

ot} o MFHES 1 7]3= (F, TU Z7])= NxN ot} Hopa A gk b 517
(Log2MaxTrafoSizeSkip)E 7] 7] = 4 B.+= Picture_parameter_set®l| 4] A}-8-S-
5] 2hshi= o2l - 2 A (log2_max_transform_skip_block_size_minus2) &
AF-g-3fe] %Al 3kt o u], Log2MaxTrafoSizeSkip2l =17]3= th-&-¢) ] &}o]
A

Log2MaxTrafoSizeSkip = log2_max_transform_skip_block_size_minus2+2

B kg o] Q] A Ao of] = log2_max_transform_skip_block_size minus2-2
ol 5514 3} o] @ e,
log2_max_transform_skip_block_size_minus2 >=

log2_min_transform_block_size_minus2 .......... (D)

o] 7141, A8 22 @ A~("log2_min_transform_block_size_minus2"):= Al 22
gt E Al(Sequence_parameter_set)ol] A ¥ =, F 58177} AFEE B el
HAWIEZ(STU)Y] 7] E A A 8= A Kot}

B2 @ A (log2_max_transform_skip_block_size_minus2)E H| E = E o

= A de) bt Pk (S FAL A2, A sl
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[130]

[131]
[132]

[133]

[134]

[135]

[136]

Al (Picture_parameter_set) @] ©] ]l 3 A|3F= WH & B.lt))
%5
[Table 5]

Picture_parameter_set

transform_skip_enabled_flag

if (transform_skip_enabled_flag)

log2_max_transform_skip_block_size_minus2

2 o]
H

359 A2 Q A9l transform_skip_enabled_flag= ¥ 3+ A EF 7] -5
AFEARE B3] el il Ldflag)olth B %l F-0] %1 T A o
3Ly eF 7] 5 2 A| 7} disable ¥ TFH (transform_skip_enabled_flag=02] 7
ek efo] ol Tk St a1 glo] WSS e ehd H g
log2_max_transform_skip_block_size_minus27d B.i= 2 &% ] &=t} 5,
transform_skip_enabled_flag=12] 7 -§-ol| 7}
log2_max_transform_skip_block_size_minus2 A4 B.& A FSch(F 5 3}7] ).
5353817 gl A b, <5, transform_skip_enabled_flag=12] 7 $-7+
log2_max_transform_skip_block_size _minus2 A R.& H|E~E-H A ¢l

}7] log2_max_transform_skip_block_size_minus2 21 8] 2~ @ A5 H|E A E 7o
FA 8= B o} A3 o 24, Sequence_parameter_set 2] 0] o] o] A 5= B -2
o2 d

%6

[Table 6]

Sequence_parameter_set

log2_max_transform_skip_block_size_minus2

w
[¢]
o)
c
[¢]
=
(@]
CD
"O
=
oo
=
(¢}
§
ﬁ
s}
©
2
2
)
- o
s
il
L:
z
ol
p
(2
r
5
)
ol
T
I
(g
riot

7
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[Table 7]

Picture_parameter_set

transform_skip_enabled_flag

[1371  A719 5 A& oo A 1=, Log2MaxTrafoSizeSkip#k-2S %A1 3171 938}
log2_max_transform_skip_block_size_minus2”d B.& 2 &53l= o & 7|02
A5ttt o) 9 vz 7R 2, TF Log2MaxTrafoSizeSkip 4k A 5171 93t
Ask s A uhHel log2_max_transform_block_size_transform_skip H=+=
log2_max_transform_block_size_transform_skip_minus_min_transform & A}-&3} =
A3E 919 F7h1 QA NN A
log2_max_transform_skip_block_size_minus2”d B.E th A 5}= el 2 &L 5}

EEEREY

[138]

[139] 2t o] B35 3} 3 B e Al el v Ao o
transform_skip_enabled_flag 7} disable(=5, 0) 74 -F-oll = al & = A <] tf 5} <]
53 Ak A A 7 25 disable ¥ Alo| 2 W3k ek 3-8 428 5] X

2=

[140] 1 A QA &5 ol S E5119] Aptgkol] sl dshis AN E Y
W=t}

[141] 2 ¥HAl: A A TU 7] 9} Log2MaxTrafoSizeSkip 44-8 1| . 3HC},

[142] 3 @A & A TU 27| 7} Log2MaxTrafoSizeSkip k& &7 2HS 724§ vp &
T8 gt

[143]  3-19A: E5 W ek o] 5 A,

[144]  3-2vHA!: 2 élﬂ E5 W3t o 15 A Ao EH 1S
UEFHEREY g A rdg et or 249 49= SH =18
NEgh A Ao R A A= T 1=0S A% 3.

[145] 4 A dA TU =7 7F Log2MaxTraf081zeSk1p HROG E A BT 55

Wagow A% A4S WS *sgﬁlu}( , A TU A7]7F
Log2MaxTrafoSizeSkip ¢k 2.t} £ S 2= AT A ). o) w W
Ao s ARE A= Hgks ?%ﬂﬂ B

[146]

[147] A H o3} iy

[148]

[149]
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[150]

[151]

[152]

[153]

[154]

[155]

[156]

WA= 20 A A gk G Host AR ol oSk A el A alE
o)
DA

o) vlo] ¥ 7} ¥t} welA], 2

L

AR gha| o] Mg A= W gho] A=A o] BhAs o o 9
o gE

=]

0% X
adarsE, @A Mgk B5 AV ek A S EE S 718 Wl T TR (S420).
QA HZ oA o) mpzl A &, A A e E52 vl sto] Sl E =, sk
5 dlolE| 7} Hu} ol gto] Aefd Ao = 3kA o < o] B & ou &
Atk =, oo EREES 3lysly] A, o F NS THAH 0 E Eiete
N o= et EFolghs §o| & ARG S

o, A4 Mgk £ A7) 9F A S S5 A 7] 5 v e ek (S420). =,
o3/ R R A5 oSS E S A7)0 g AR E
HFogtetar, A Hgk B AV o A At e e S AV 7F A0 2R A
ANE dekgin) o ), H oS e EE A 7] ol T gk B}
"log2_max_transform_skip_block_size_minus2" ol #]7-% 74-$-2}H,
"log2_max_transform_skip_block_size_minus2" 4 B.E & 5 3} ¢+ U},

Z A3 2F5-5 A 7] (log2_max_transform_skip_block_size_minus2+2)2} & A
W3t 55 9 7](log2TrafoSize) S B 18 4= Ut} o] 7] <=,
"log2_max_transform_skip_block_size_minus2" 2 FH ) H A 5551 7] A B 7}
T H A §-5 A5 =], "log2_max_transform_block_size_transform_skip"
= "log2_max_transform_block_size_transform_skip_minus_min_transform" £
AL-8-8= 7§ "log2_max_transform_skip_block_size _minus2" g . & o) A| 5} =
Felz FAe dad 5 Ao,

terer, BasylE A M3k 55 A oS e E 579k gy
2hE B, TR = GE s AR o B AN 2 Ld E =
transform_skip_flag)E & % 3} 3 4~ ) tH(S430).

H353 7= 37 558t S 1l E E9], transform_skip_flag) A H.7}
1914] 5101 (S440), et A apol] whe} oWl gh-g =3 67| 14(S450), L=
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log2_max_transform_skip_block_size_minus2

sequence_parameter_setoﬂ A log2_max_transform_skip_block_size_minus2Z

@1 =1}, Z22] 31 picture_parameter_set®l] 4] transform_skip_enabled_flagE =T},

2o F vhg o] By S F
if(transform_skip_enabled_flag)
Log2MaxTrafoSizeSkip = log2_max_transform_skip_block_size_minus2+2
else
Log2MaxTrafoSizeSkip =2
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