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A method and apparatus for video coding incorporating enhanced multiple transform (EMT) are
disclosed. According to one method, the number of candidates for EMT in the horizontal direction or vertical
direction is reduced depending on the current block size. According to another method, an EMT flag, one
or more EMT indices or both are signalled only if the total number of non-zero coefficients in at least a part
of the 2D coefficient block is greater than a threshold, where the threshold is equal to 1 or larger. A method
and apparatus for video coding using non-separable secondary transform (NSST) are disclosed. According
to this method, a total number of non-zero first coefficients in a partial block of the 2D coefficient block is

determined and used to determine whether to apply the NSST process.
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A method and apparatus for video coding incorporating
enhanced multiple transform (EMT) are disclosed. According to
one method, the number of candidates for EMT in the horizontal
direction or vertical direction is reduced depending on the

current block size. According to another method, an EMT flag,
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one or more EMT indices ér both are signalled only if the total
number of non-zero coefficienté in at least a part .ofv the 2D
coefficient block 1is greater than a threshold, where the
threshold is equal to 1 or larger. A method and apparatus for
video coding using nbn-separable secondary transform (NSST)
are disclosed. According to this method, a total number of
non-zero first coefficients in a partial block of the 2D
coefficient block is determined and used to determine whether

to apply the NSST process.
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[0001] A& B 5 AE 2017 &£ 3 A 16 H 2 tH 5 55 #Y = B
I B R BE BB 4B 62/472,001 SR DA R 7E 2017 4F 5 H 26 SRR F
BB ER HESE 62/511,369 5k B - LAl X EEE
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[ Refoesis]

[0002] A& — KB K EMEH - Al » KEHB K
{5 I 36 % % &= & # ( Enhanced Multiple Transforms » EMT) =
R H 4y = ¥ ( Non-Separable Secondary Transform> NSST)
PRERAGERAGNEEBAETNRERAEEEENR
g
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[0003) = %% ¥ &R 45 #2 58 ( High Efficiency Video Coding -
HEVC)IE ¥ f ITU-T 3 5 45 # 15 B % 44( Video Coding Experts
Group > VCEG) %1 ISO/IEC $185 B & & x4 ( Moving Picture
Experts Group ' MPEG) EE/LEHKI B & ENE XA #% -
i B RF R B TR R 1R AR 4R B B B & 6 {F 4 ( Joint Collaborative
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[0006] — & = 2 (& 7 Ml B& 5t ( prediction unit > PU) %5 #5
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[0007] 7 i # £ 7 ¥8 80 B 7T 4 21 48 54 8 A 78 0 o B ok g
BEER Y% RES— 00 X H o 46 T 6 T
B] DL 4 S Bk # 4R B 5T (transform unit - TU) - HAE MR 45 5B
ETHEBE EE 1B B I0TNESEREBEETE
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[0008]) 7if :& 4% 5 #%f & ( coding tree block > CTB) - f{if&&
4 HEBE ( coding block » CB) » i =5 78 Jl 88 (predicﬁon_block
' PB) DL R fi5 38 # 4% 81 (transform block - TB) # % 3% bl #5 &
SHIEGEEET  KIEET o N E T M R % T
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[0009) =] #EH#r » 40 ITU-T SG 16 ( Study Period 2013) >
Contribution 966 (J. An, et al, “Block partitioning structure for
next generation video coding”, ITU-T T13 SG16 COM 16 - C
966 R3 —-E, Geneva, September 2015)F /A B » 5y A FH Z— X
R 5 BIGE - 1T A B9 T UM Sy B G b o B T DL U
o E R EE NG SESHEE NS IE R - WEIE
RN LSS RESNERSFT BE WA REEN S 2
HRHBATS AR BEE S E - B &4 DB E
FI3E W ME 4 BIE A o R4 B8 R <F MxN (E o o MANE L)
R SCOR ) - — B B T DL 8 DS R R B B R 4 R
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M T E S B ER (o KERELE) - DRAES
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SEEBNNEREEE  EEAARMORT (EEREE)
NERNATERET (HMERSE) » UM BEEEEOF
SIS WENBEEET - HR Y HAAHESEED (8 -
KTRIEE) BN fo 8F 52 2 1 R /N fo 3 90 7 5 0 0B 3%
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FlfEREH 7 E -

[0010] & i By = X f&f &5 1 =) DLk 6F FH DLRF 3R o Bl 5k % (@
BN Bl FU R SEHRBEHEET  GHESETSE
REWHEBEIL GHRETSEREHNET  NEBHET DS RE
MEL > FF -F-ERAFT ZXEHEHURKGEEHE
TEIREHETT BMEZ TXBHORGEAEHEET > M
e Z Xt BV TE BN RS Ry 4R 6% BT o 5 6 BE b TR0 R M 4R R TS

SRE - ES—HEA R 5 E T B A B T 8RR
%ﬁ?ﬂ%?ﬁ%ﬁ:/xﬁﬁéfﬁ%%’ﬂu%ﬂbﬁﬁﬁ%’ﬂﬁﬁfi°i%%?ﬂik%
EHETENRHENET  WERSHBET KNI FEEENR
T X ENERBCARAREANZRGRIBNERE T -

(00111 R ESHEBRITUBE L E - — XBEERK
MYBMEREENELS EUERESFEBUAEN—EEER -
> BRTEERESEHER GHERAEL SN 5T ¥H
HHEMEHWER - JVET-E1001 (Chen et al., “Algorithm

=

‘Y

Description of Joint Exploration Test Model 5 (JEM 5)”, Joint
Collaborative Team on Video Coding of ITU-T SG16 WP3 and
ISO/IEC JTCI1/SC29/WGI11, 5th Meeting: Geneva, CH, 12-20
January, 2017, Document: JVET-E1001)F Ef FE T — — 1 &5 & 1

XEHEBN D XBHEB T E > B AN X IN = X B (
quadtree plus binary tree » QTBT) & & - F A B A K X & jp =
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A1 5% B8 U0 R B R K B B K Su R DU B AR B B R <F > BIE T L
Mo X ERE—S98 ISR TR EEE
BRSBTS (HEXEE) EFNE/MAH - B EGLR
T(HEEREE) X - XHEEEIR AT - XEEE -
EOXBM-NEE#ET RO FNUXHEGELS &L
FEF Z XOR AR E B R T B/ o R EE B RRE RO RE U
REARF X EEANUNESESEEEE  AlUFd s
B o % SIE R T OBE 4 B1 51000 R K B TE MY 0D YR = X &
BS200 —HFH - EEETHOXHEOE  MREEETR X
BaE - E-NBHNEESE (0 ) BHE —EER
ERBESEEY (KEREE) HER > 0BT KT
MBIEREE S - |

[0012] T 74 BS B9 U0 R i = SR8 45 4% TT DLk B R DL R
SHERZEENNGE > FIOBUE S REBHET BEE
METSHREEE T EEEE TS ARAINETRE G E
BB RBRET >SS - fl0 0 00 X A R
BRSBTS BN RS E T B - U0 B T X Y AR 6 2
BETHHET HHU X N EES RS EEEET
o 43 B BT E — 45 7 TE B 4R BE R S MR 4R REOR T R E o /L Y Iy
RN X &R E 20154 12800 B HEF M
PCT/CN2015/096761H #% /B » H b 1€ 45 15 & JT 2 78 0 & T =
HEBETIERETEEE SN - B> GEELS
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POTE BT - b Hth S S HR BT o BRB - VU ST N 4
g 6 TE A R PR TR RO B M B B B T -

(00131 B 72 B &9 70 . 1 = .4 48 # # — = B 40 F B %
U SR A T B G5 T DL B FE A R R R 128x 12869 4R 1B A8
BT o G/ DU YR EETE R T B R 16x16 0 BN A X
ol PR B R ] SR 64x64 0 BN S N B EGEEEA S E
MERL NERBAAF S UEEE S R4 Bh 0N
Sy o0 45 T A B 5T 0 90 ELBE VU XU T A BLE A 4 16x16 ( 8/
Jo ¥ TD YR EE G BE R P ) EI128x128 (% B4 R BB T 9 R
BT S ED) MR - MR YR BT R 128x128 > HIE

FREBH - YBE—F5E EERTEBTE/NALST - X#IE
éww&mam 5 HI 550U YR B T RT BB R — 5 43 &

- HENNEETHFEAEXHBERERNR _XHEET - &
X EEZERAG (> BRNERZXBEE) - &4
el EZXHEEEEEFERINEER » EKESEZ
RER - E-XNEABEERERER4NEER  FEHSEER
MRy - WX XMEBEGEEEN (fla SEEANE
BEREEHEESG) NELERBE-—FTEE -

[0014] EAMIBERB oA HERRI-U R (BN &
HANEBEBU R WEEMNGE  WHAERHERRP-UR M
B-URFHNRENGAE(RTEREENRTHERUAREBE
) M52 HIVUART ZEBHEHEESH XM=
XEEBERSE DUEAMECERBBERIES — I B
X HERERESE - HECEEFEEATCTUAEARXE FN
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[0015] RN EEEHET  BERAESHRETHERL TN

—EEHERGEADESBEEZAS  EEGEBEERERE

THELAZBHRBFLAEZRES SXHANANGEEHERAERFZ
%% ¥ JF #U 11 ( Discrete Cosine Transform type II > DCT-II) fE &
HEzLER HEAREEFAMRBYN "EEEE" B - XKHoHR
MHAME T REFEDCT-IN L RMEIES R RALBEUTF
W E§-% P8 (Karhunen-Loéve Transform » KLT) - IE#I7F
ERBEEETHREM  EREE TR (Markov) FEE M &
Rl KLTEMSWEMBEE L2 BEM - M) NG
DCT-IIEHEE (1) «

'S 2%, k=0
Focrnlk]= kr;f[n cos[—(n+ )] k=0,1,2,.,N-1, A, {1, 20 0

[0016] WM EBERARNFEHNEE > HMME#THEIWLDCT-IIE
F3 - EH AFEICTVC-B024, JCTVC-C108 Ml JCTVC-E125
) & % By JCT-VC & ¥ ( ITU-T SGl6 WP3 fl ISO/IEC
JTCL/SC29/WGITHMAmEB B S HFHE) R\ T - B
TE 2% %4 ( Discrete Sine Transform » DST) # 5| A LL FIfEDCT
&R > LA R A £ | N 2l (oblique Intra modes) - H R EH
HENEZ DCT- IR ER s WA GEEBEFEANE —2

AR > DCT-IA e AR AB N T RESE B - &
JCTVC-G281 ( Joint Collaborative Team on Video Coding of

ITU-T SG16 WP3 and ISO/IEC JTC1/SC29/WG11, 7th Meeting:
Geneva, CH., 21-30, Nov., 2011, Document: JCTVC-G281)
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» FE W T W ER IF 5% 8 #a B AU VII ( Discrete Sine Transform type
VII » DST-VII ) FI B 8t & 7% & # 5 B8/ IV ( Discrete Cosine
Transform type IV > DCT-IV) DL{EfF — 2 % T & A DCT-II
- EEEH 0 FFIVET-E1001 » 358 % & & #: ( Enhanced Multiple
Transform-: EMT) T E# AN EHE N &F IS RN = HHE & &S
RN BEERE AP HBESZEBHRETTURELE B RS
% % % i ( Adaptive Multiple Transform » AMT) - £ & % &
MBS F RTEAIE®RZS ﬁ?FUH%%DCT/DSTE%EPi%E
% EEHR - KI5 AREHRERERDST-VII, DCT-VIII,
DST-IH] DCT-V- R I I NEWm AN G EHB RO ERELRE R

B oo
X1.NEim ANESERERRE
. 2 d-(2j+1)
1) = w0 3 cos (5012)
DCT-II z
Hod o (Uo:{\/; t=0
1 Q%0
, 2 2mi-f
Ti0) = wo 0 * [ cos (553)
DCT-V z 2
Hop o wo={\ﬂ =0y ={n =
1 i#0 1 j#0
o |4 (n-(2i+1)-(2j+1))
DCT-VIII 0= |7y g1 cos AN + 2
_ 2 e+ +1)
DST-1 L= [y31 Sm( N1 )
e (ﬂ-(2i+1)-(j+1))
DST-VII )= Joyz1 s 2N + 1

O
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[0017) MBI EESR  FSEEBRITURERELAR
—EBERET -flU HREEHEHREBET —EHHEBSEE
BEZAILEEEBUETEUNRMEESEBEEH (R

WP ESREREEFNR 0) BFH S B BR P oy — 88 53T
H (Rl BeLEEREXSEN 1) - EXERSEERERS

R1E > EKFPFHNEEFALONEREARNER RS
ESFHRRSIALDEREBERRKESHMEERN H FHEEAT
RENEBR - - @RS EXEBRLEEHREXRR LK HEL
ITE’] R T BUANEEEBET  BRNEEANEHET -
EEZEERPELFOEMRE - Rl ENERELFRESHEN
TE B 77 [ B A

[0018] ‘E % 2R ik % 0y 8 & A 7Y 4R & 15 I

-

AR %EZ®%
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