1835639
‘IT?D (1F EFRAFEMEE
/J F (2)%ARAENEA ADEERH: TWISSE39B

il @548 PERE1132024) 03 411 8

Office

QDFFEE 112115753 (22)¥F %8B ¢ FERE 102(2013) £ 01 421 8
(5D)nt. CL : HO4N19/436 (2014.01) HO4N19/13  (2014.01)
HO04N19/44 (2014.01)
(30)4% 44 © 2012/01/20 £ B 61/588,849
(TH®HA 2B GERGREREA M3 (£B)GE VIDEO COMPRESSION, LLC  (US)
£ B

(72)% A BELUA# %354 SCHIERL, THOMAS (DE) : &% # %3 GEORGE, VALERI
(DE) ; # % B4 $# & GRUENEBERG, KARSTEN (DE) ; % #h)5# F#HH
KIRCHHOFFER, HEINER (DE) ; F3l@# #1735 7> HENKEL, ANASTASIA
(RU) : B 45k MARPE, DETLEV (DE)

(THRIZA : FEEBE S REL

(56) %% Ak

CN 101170688A
438k 1~ Gordon Clare, et.al, Wavefront Parallel Processing for
HEVC Encoding and Decoding, Joint Collaborative Team on Video
Coding (JCT-VC) of ITU-T SGl6 WP3 and ISO/IEC JTC1/SC29/WGll 6th
Meeting: Torino, IT, 14-22 July 2011, https://www.itu.int/wftp3/
av-arch/jctve-site/2011 07 F Torino/ °
498Xk 2~ Félix Henry, et.al Wavefront Parallel Processing, Joint
Collaborative Team on Video Coding (JCT-VC) of ITU-T SGl6 WP3 and
ISO/TIEC JTC1/SC29/WG11l 5th Meeting:Geneva,CH 16~23 March 2011,
https://www.itu.int/wftp3/av-arch/jctvc-site/2011 03 E Geneva/ °
FEAR CHAF L
FHEASE R - 26 57 B X 19 £597

(54) % 4%
ARHFTFITREZBER BB RSB IE - 24~ BEGEE - T EREREN
CULE S

—FEABE R~ WPP F & 5 4 B4 3 — B 1% B4 P AR 4538 B 1k — 38 ) AT 4 55 4R a5 0 R 46
L7048 T P BN A% 48 fm iy RIDVFE AR AT EE » BB SR B R e Bl 4 ah i R B R AR S I 3R
Foo bk > BN EAREI R - WPP T SR KB AR NI BE R AR ¢ TR F T h 695
G R WRAK o 1248 R > BRI N R A EI R - WPP F &R RS 0 REA M AT L
BABUFR AT BRI A ~ WPP F &R XHIREFEEH > TR EA B EE - RHE
B—w@E o GmEe e — :Em’féﬂ/\ F & #AR e NAL B4 A A — AL T $ ey — 5 51
NAL B4 IR AEIF —1REAR 5 T 5 o0k 42 NAL B ERag 8 5] R Bt 48 B 60 F & 7R B Bb
Moo AR TiTeRE A B A AR e F &R B — S HUTHRE S



1835639

TW 1835639 B

A raw byte sequence payload describing a picture in slices, WPP substreams or tiles and coded using
context-adaptive binary arithmetic coding is subdivided or chopped into tranches with continuing the
context-adaptive binary arithmetic coding probability adaptation across tranche boundaries. By this measure,
tranche boundaries additionally introduced within slices, WPP substreams or tiles do not lead to a reduction
in the entropy coding efficiency of these elements. On the other hand, however, the tranches are smaller
than the original slices, WPP substreams or tiles and accordingly they may be transmitted earlier, i.e. with
lower delay, than the un-chopped original entities, i.e. slices, WPP substreams or tiles. In accordance with
another aspect, which is combinable with the first aspect, substream marker NAL units are used within a
sequence of NAL units of a video bitstream in order to enable a transport demultiplexer to assign data of
slices within NAL units to the corresponding substreams or tiles so as to be able to, in parallel, serve a multi-

threaded decoder with the corresponding substreams or tiles.
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Encoder/Decoder Allowing Parallel Processing, Transport Demultiplexer, System,
Storage Medium, Method and Computer Program
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A raw byte sequence payload describing a picture in slices, WPP substreams or
tiles and coded using context-adaptive binary arithmetic coding is subdivided or
chopped into tranches with continuing the context-adaptive binary arithmetic
coding probability adaptation across tranche boundaries. By this measure, tranche
boundaries additionally introduced within slices, WPP substreams or tiles do not
lead to a reduction in the entropy coding efficiency of these elements. On the other
hand, however, the tranches are smaller than the original slices, WPP substreams or
tiles and accordingly they may be transmitted earlier, i.e. with lower delay, than the
un-chopped original entities, 1.e. slices, WPP substreams or tiles. In accordance
with another aspect, which is combinable with the first aspect, substream marker
NAL units are used within a sequence of NAL units of a video bitstream in order to
enable a transport demultiplexer to assign data of slices within NAL units to the
corresponding substreams or tiles so as to be able to, in parallel, serve a
multi-threaded decoder with the corresponding substreams or tiles.
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6/17
nal unit( NumBytesInNALunit, num low delay tranches ) { Descriptor
forbidden_zero_bit f(1)
nal_ref _flag u(1)
fnal_unit_type u(o)

NumBytesInRBSP=0
nalUnitHeaderBytes=1
if( nal_unit type==1|| nal_unit type== 4| | nal unit type==95) {

temporal_id u(3)
output_flag u(1)
low_delay encapsulation_flag u(1)
low_delay cyclic_flag u(1)
reserved_one_2bits u(2)
nalUnitHeaderBytes+ =1

t

if( low_delay encapsulation flag !=1)

{

for( i=nalUnitHeaderBytes;i<NumBytesInNALunit; i++ ) {
if( 142 <NumBytesInNALunit && next bits( 24 ) == 0x000003 ) {

rbsp_byte[ NumBytesInRBSP+ + ] b(8)
rbsp_byte[ NumBytesInRBSP+ + ] b(8)
i+=2
emulation_prevention_three_byte /* equal to 0x03 */ f(8)
} else
rbsp_byte[ NumBytesInRBSP+ + ] b(8)
}
}
elseq{

for (1=0, i++, i<num_low delay tranches){
NumLDBytesInRBSP[i]=0

: /
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17

tranch_id=-1 w
for (=0, i++, i<num_low delay tranches){
NumBytesInRBSP[i]=0
t
for( i=nalUnitHeaderBytes;i<NumBytesInNALunit;i++ ) {
if( i1-++2<NumBytesInNALunit && next_bits( 24 ) == 0x000002 ) {
if( low_delay cyclic_flag) {
tranche_id=(tranche_id++) % num_low delay tranches
i+ =2
t
else{
tranche _id u(8)
i+=3
}
}

else

if( i-++2<NumBytesInNALunit && next_bits( 24 ) == 0x000003 ) {
LD_rbsp_byte[ NumLDBytesInRBSP[tranche_id]+ + ] [tranche_id]| b(8)
LD_rbsp_byte[ NumLDBytesInRBSP[tranche_id]+ + ] [tranche_id]| b(8)
i+ =2
emultation_prevention_three_byte /* equal to 0x03 */ f(8)

} else
LD_rbsp_byte[ NumLDBytesInRBSP[tranche id]++ ] [tranche id]| b(8)

t
for (=0, i++, i<num_low delay tranches){
for (i=0, i+, i< NumLDBytesInRBSP[i] ){
rbsp_byte[ NumBytesInRBSP+ +]=LD rbsp byte[i][i]
}
t

5|6A
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8/17

low_delay_encapsulaiton_present_flag u(1)
if( low_delay encapsulaiton present flag ==1){
low_delay cyclic_flag u(1)
num_low_delay_tranches_flag u(1)
if (num_low delay tranches flag==1){
num_low_delay_tranches ue(v)
for (i=0; 1 <num low delay tranches; i+ +){
low_delay_tranche_ lenght_minus1 [i] ue(v)
}
}
}
Jj
low delay slice layer rbsp() { Descriptor

slice _header( )

tranche id=0

for (i=0, i++, i<num_low delay tranches){
tranche slice data( )

}

rbsp_slice trailing_bits( )

112115753
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9/17
slice_header( ){ Descriptor
entropy_slice_flag u(1)
low_delay slice flag u(1)
first_slice_in_pic_flag u(1)
if( first_slice_in pic flag==0){
slice_adress u(v)
if( low_delay slice flag==1)
no_cabac_reset _flag u(1)
}
if( slice_type==P | | slice type==B)
5 minus_max_num_merge cand ue(v)
for(i=0; i<num_substreams_minust+1; i++ ){
substream_length_mode u(2)
substream_length[i] u(v)
}
}
9
substream_marker( gradual decoder _refresh _steps ){ Descriptor
forbidden_zero_bit f(1)
nal_ref_flag u(1)
nal_unit_type u(b)
substream_ID u(8)
if( gradual _decoder refresh steps< 1)
is_intra u(1)
reserved_one_7bits u(7)
}
}
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