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includes deriving a scan type for the residual signals of a current block depending on whether or not the
current block is a transform skip block and applying the scan type to the residual signals of the current block,
wherein the transform skip block is the current block to which transform has not been applied and is specified

based on information indicating whether or not to apply the transform to the current block.
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Disclosed are an image encoding and decoding method and apparatus.
The image decoding method includes deriving a scan type for the residual
signals of a current block depending on whether or not the current block is a
transform skip block and applying the scan type to the residual signals of the
current block, wherein the transform skip block is the current block to which
transform has not been applied and is specified based on information indicating

whether or not to apply the transform to the current block.
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transform_unit( x0L, yOL, x0C, y0C, log2 TrafoWidth, log2 TrafoHeight, trafoDepth, blkidx ) jﬁl’ﬂﬁ
{

if( cbf_luma{ xOL ][ yOL ][ trafoDepth ] | | cbf_cb[ xOC ][ yOC ][ trafoDepth ] | |
cbf_cr xOC ][ yOC ][ trafoDepth ] {
if( ( diff_cu_qp_delta_depth > 0 ) && '1sCuQpDeltaCoded ) {

cu_qp_delta ac(v)
IsCuQpDeltaCoded = 1
}
log2TrafoSize = (( log2TrafoWidth + log2TrafoHeight) >> 1)
if( cbf_lumaf xOL ][ yOL ][ trafoDepth ] )
residual_coding( x0L, yOL, log2TrafoWidth, log2TrafoHeight, 0 )
if(log2TrafoSize > 2 ) {
if( cbf_cb([ xOC }[ yOC ][ trafoDepth ] )
residual_coding( x0C, yOC, log2TrafoWidth - 1, log2TrafoHeight — 1, 1)
if( cbf_cr{ xOC ][ yOC ][ trafoDepth ] )
residual_coding( x0C, yOC, log2TrafoWidth - 1, log2TrafoHeight — 1, 2))
}elseif( blkldx==3) {
if(cbf_cb[ x0C ][ yOC ][ trafoDepth ])
residual_coding( x0C, yOC, log2TrafoWidth, log2TrafoHeight, 1)
if( cbf_cr[ xOC ]{ yOC ][ trafoDepth ] )
residual_coding( x0C, yOC, log2 TrafoWidth, log2 TrafoHeight, 2 )

}
}
}
2% R4 transform_unitis R —ETUEME Z 48 Z —frm ek -
iR ERETR—BESRTRSEERREIR ZE M (cbf_luma) K
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}
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} else ‘
scanldx = 0
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EEYNMEEBLENERZ PRI ZHER—BHEZEHN - 24T
S EELEFNERZIRPZETZBREZZERTH—2H
Tcu_qp_delta -

EELEMEBRZIPBIZERZBSHREZ EM (I
cu_qp_delta) EBERIE R Z BGBE R —FHERN 2 B H &R - HE
i A[RBE S ERS1415 - HE[#IT T — 2 EES1420 -

ELERSIA200R - RIBREXREWNRERNERZ K/NZEHR -

2P S > AIEHA—28 " log2TrafoSize ; 2K3% E M & Al & R
ZRNZEM - 28 " log2TrafoSize ) T[4 HEEH N R#ITHETR
ERERZAELZ " log2TrafoWidth ; M RERER Z & E
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"log2TrafoSize , Eff —HEEHRZ —TUEHR Z K/ -

& E A BRS1425 5% » 5 R & R & # Z K/ Z log2TrafoWidth K
log2TrafoHeightf Z £ —F %1 (FRE] - ERFIER ZEERSEER —
K/N2) > RIFEZD BRS14305% 4R 5 2 B 4% E Al & P 2 log2TrafoWidth %
log2TrafoHeight W& X E K2 - Bl » EFIERCEERSERE R
— RK/N4 -

EHEDESIA3SE  ER—ERBMBEEREEARBEANBEER
&R 2 —E#FiE /R (JREN » transform_skip_enabled flag == 1) » —f&
i B E f R T E B REREWRZ — KX (R
Bl » !cu_tranquant_bypass_flag) » & Al & & Z 4& 85 15 =\ 2 DA — I T
# = (JF B - PredMode == MODE_INTRA) 4 1% - H 2 i & 8 >
log2 TrafoWidth & log2TrafoHeight i % (%2 » Bl 7F 35 B S 1440 j 45 08 4&
B MEATECHERNGREAER 2ENR(BI TS -
transform_skip_flag) s

EEFZESI445E > ERIER ZEBHEKXE M — R FE K R
i1 » PredMode == MODE_INTRA)4REE - B 7£ 2 EES1450 % S1460% 45
BREVERENEBR I —NBRAEXMAEEMERZEBEESHRY
— iR 0 B2 FE8FTR M -

BEIME » BEFEESIA50E > cldxZ —EHUFE > 5 REREH
ZEEITBZ—ERT)ER N EEMERG—HEESS » AlE
SERS1ASSER RS H B 1] £ 7 & A & ¥ 2 B & {5 5% 2 IntraPredMode(f]
AZERMMERZBGRERL —REHLY - EESBSI450E - ERiE
W ZcldxZ —EI3E0 > INE) » EERIER G —CEER > AlESE
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EEREBR BB ENR —HRER -
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o AIES BSOS ERHELEER A LFER - KEREREERFHNG
ZE—FHERENERZBHRER —FHER - BH RS -
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Z—imEER -

ESRBSANERELXERBENERES - S B AE M
BREREMAEFHEEL - .

BOIMsS IEREBZALZB RN EFAERBEEY - £ ¥
AIEE (G — EMBBE R ORR - & Z A7 transform_skip_flagfs 1) » i
RIBEEBETEFRA ERBEEUG EEREZBE TR —KERES
R ER— BN EFRACREREG—KEREZBETE—
FHREHXRER —REER -

ET RS R R EEFAT R EZ BRI ENE
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[%=6]

transform_unit( xOL, yOL, x0C, y0C, log2TrafoWidth, log2 TrafoHeight, trafoDepth, blkIdx ) {

ok

g

if( cbf_luma[ xOL ][ yOL ][ trafoDepth ] | | cbf_cb[ x0C ][ yOC ][ trafoDepth ] | |
cbf cr] x0C ][ yOC ]| trafoDepth ] {

if( (diff_cu_qp_delta_depth> 0 ) && sCuQpDeltaCoded ) {

cu_gp_delta

ae(v)

1sCuQpDeltaCoded = 1

}

log2 TrafoSize = ( ( log2TrafoWidth + log2TrafoHeight) >> 1)

if(PredMode == MODE_INTRA) {

scanldx = ScanType[ log2TrafoSize — 2 ][ IntraPredMode ]

scanldxC = ScanType[ log2TrafoSize ~ 2 ][ IntraPredModeC ]

Y else §

scanldx = 0

scanldxC = 0

}

if( cbf_lumaf xOL ][ yOL ][ trafoDepth ] )

residual_coding( xOL, yOL, log2TrafoWidth, log2 TrafoHeight, scanldx, O )

if( log2TrafoSize > 2 ) {

if( ¢bf_cb[ x0C ][ yOC ][ trafoDepth ] )

residual_coding( x0C, y0C, log2TrafoWidth — 1, log2TrafoHeight — 1, scanldxC, 1)

if( cbf_cr[ x0C ][ yOC ][ trafoDepth ] )

residual_coding( x0C, yOC, log2TrafoWidth — 1, log2 TrafoHeight — 1, scanldxC, 2 )
}else if( blkldx==3) { .

if( cbf_cb[ xO0C ][ yOC ]{ trafoDepth ] )

residual_coding( x0C, yOC, log2TrafoWidth, log2TrafoHeight, scanldxC, 1)

if( cbf_cr{ x0C ][ yOC ][ trafoDepth ] )

residual_coding( x0C, yOC, log2 TrafoWidth, log2TrafoHeight, scanldxC, 2 )

2% 36 » transform_unitff R —{ETUER Z G 82— L TR R »
R ERER—HEERTFTR2EFEBGRE R ZE (O _luma)
ER—BEERFPEEFEBEE I ZE M (cbf_cb ~ cbf_cr)ifi #I E 2

THEIERTUBR ZBHERZ RS ENRERRE) -
RIBRREAZHZ B 2 —BEREHREHELE -
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[R7]

residual_coding( x0, y0, log2TrafoWidth, log2TrafoHeight, scanldx, cldx ) { | #5ift{F
if( log2TrafoWidth == I || log2 TrafoHeight == 1) {
log2TrafoWidth =2
log2TrafoHeight = 2
}

If( transform_skip_enabled_flag && !cu_ transquant_bypass flag &&
(PredMode == MODE_INTRA) &&
(log2TrafoWidth = = 2) && (log2TrafoHeight = = 2) )
transform_skip_flag[ x0 ][ y0 ][ cldx ] ae(v)
if( transform_skip_flag[ x0 ][ y0 }[ cldx ]) {

scanldx = (scanldx == 1) ? 2 : (scanldx==2)?1:0

2% R 7T residual_coding B —HTUE 8 Z 4 8~ — fir 7t &
gt MR > Z—ETUBR T —HEERK—aEE5E -

log2TrafoWidth{Af5s — E AT E R 2 EE » Hlog2TrafoHeight{4 35
ZERERZSE - log2TrafoSize T #5 E B A 7% 7 & 0 17 FF 8 0k
log2TrafoWidthE#d log2TrafoHeight Z 48 f1 2 E B E 18 ~ — 45 8 H (4 $5
—HAEERZ —TUEBR Z K/ -

PredModek 5 EFIE IR Z — 4RI X - PredModeE B 1E N 4R 5
BT HARX A EEEMRE Z B P GEERS -

scanldx T RIER—ERMTUGRRZBESER s —REEN Y —i5
- BYMES > EscanldxZ —EHHO» MIEXTHER—FALEHR - &
scanldxZ —{H {41 RIE TR —/KFHFH - HscanldxZz —H %2 -
HIETHER—EERHE -

ScanType [ AfE R HR2Z —WTHABE XN R —ERTER Z K/
EZ—fmi A - [LE > " ScanType=DIAG ; = " Up-right , {E{h—
EgH -

IntraPredMode 4 5§ — BH R E i 2 — A M HE X > H
IntraPredModeCthis —BEE 5 2 — A FH R -
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EHF - EXFTRM 2 BHEAIRE — &R Z AR/~ —CUZZEE B
—TUZRETERFAREAEE - FAICERERZ 28B40 > &
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FRZSHREA HAEENTRE-—HBRULERERMER —HE
B BE—HFBESKE—SBERAZE—ILTERTR > —FEBSTEZ
frcsnEezEEEHZE -
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(RTU)Z —HEFRE -

[ 8]
e RFE FEIE 2 CU ((TU) Z J37EA J3/5B J37%C
0 X 0 X
1 X 0 X
2 0 0 O
3 0 X X
4 0 X X

ZH R H—CU (KRTU)ZZEEHR2 » QIR KA J7EA - AB
KITECIERNRAFHZERA -

EARBHZEHRAIFEANR—CU (RTU)Z A FE » B HTE
A—REERT@IL  BE)RETNNAEHZELE—CUZREZ —
RAERIZ—EERTER—EREEZ —CUZEEZ —ERER -
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1596935 106405 H09H & I1F

1

HH B A 5o

1. —MEHENE L EES
ERfE T~ —BeEHR 2 S FEEN — & A& M (current block) 2
g—EH EZF—EBHRETHZBGEEIRFLENZE AT T
B » ZE A EE A &R T 0N 2 — 2 2% (E 28 (5 B 2
(transform coefficient levels) :
BEZE—BAMEREBRERTAENZEIEEE 0 BN %
B AT B 2 5% R ER 2 9 2 — fW i U7 | (scanldx) [T J& A 3% & Al & $E
Z IR ER(E IR
HopZEmERNZEBGRER 2R FEH T AGENZ E A&
SR — N TR = A e > K
HfZEmEENZEBGRER &R TR&HER —FEEH
i — KPR fpie—4G B
EEL S — & - HIF/R — 3 2 #i (inverse-transform) 2 & 1F #%
=A@ PR % TR R (B 9E LT
B _ERE Rz EERGAEZEANEE ZZBHRER -
WATES » HIERZERIESE « — 8 A
ENEZEAE 2 SRMEAITE R E &R 2% EerE 9 LT
2B RENZENERNZE T ER B (EY
(reconstructing)s% & Aij & ¥ » H th ez S HE I G 58 — EE g er 4 2
i (Discrete Cosine Transform)F — B &% IF 2% 8 #i (Discrete Sine
Transform) » B o 5% 8 0 8 AU 24K 1) 72 B 5% & Al & SR HY 5% N TRUHT R
7 4 g (independent)
2. WHEXRFEIZHMESE T L HPZE —EHRE2HE(uma)&
Al B fE (chroma) B &) - s B H NI m ¥ ez & A& 58 2 — B
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4. MEFEKE1Z GARMEIE > HP
B 15 E A& 2R & AT E 7 (picture) f % 7 5F 88 2214 #th i
Mz —EAER > BIZE &l GEZERERZ
— 4 5 [ B AE N 1T 5% 190 8 R fr — % & (b (inverse-quantization)
ZHEA P REHENE  BZEMEE AR —4x4 K/ -
5. WEERIALZ GRS 5 L » H
a7 B Ul U B0 A M) e B T & SR AT 8% N TR AR IR RE 2
— Bl Hi B% 54 % A (Discrete Cosine Transform, DCT) e & H i 82 3%
B R SR Y 5% Y TR A =X A B 2 — B AR 9% 88 L (Discrete Sine
Transform, DST) -
6. WIEERIALZ GRS L - H
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