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agla, A7l A2 AP f§He, AV JERY 3Ye] S w9 dHolHE &3t w9 =,
TQ(Transform/Quantization), Intra-prediction, Inter—prediction, LF(Loop Filtering), Memory compression

% Aolw shte Aeld & gk,

EH, Be] HUES RN St ohlel Sehols Ei B4 ZeholaEe Zeoh @t shiel Haw

Bio) 4 AYRE F A7) HAE Aud w poE Afe] AR G AeRvel 4] %

£ %43k V-CPU(310)
ATk, 3 Al 9 HEE <43 BPU321), A2 94 A

™
2

oz

o

g, AA7IA, TGE A FAE T T3 FA D 59 FE5s AHE BF XY 5 vk 59
Eost AR w94 F53 AAe, = 1WA 4olA FEd vkel o], AR RS Fste dHE
2 4 e v, olstelA= Aol HoE fste] TIN HEst A ASE A2 AWsrE grh. owl
ole A= AL o, FIY HE FAE, FEL 5} 533 FH dHRAHS FYste 5IF F
3t AR FdE FE A

T 132 B dge] B g o HAA] oo i 594 553 FAY AS FE(layer structure)E HEME
Edelth, & 13& Fxsid, T34 Ha3 FAE 9 5353 7]5S FIFsk= VWPU(Video Processing

)4
O

Unit)(300)& X33 4 )3, VPU(300)= V-CPU(310), BPU(321), VCE(322)& 2338 4 t}. o7]A
BPU(321), VCE(322)= ZA¥ate] V-Core(320)2 AR 4 Urt.

o714, B ool o AAl do] wE VPU300)E, utEAEAE, 3 JRe V-CPU(310) 2 B -
Core(320)(°]3}, Multi V-Core)E 33 4= glt}. vk, oo AL E AL olyx, VPU(300)2] T3 Fed
w2t I e gdg 5 ot

V-CPU(310) = VPU(300)2] Aukz<l H22 Aojdlt}t. 53] V-CPU310)+= FAE 594 HEXREZH A
VPS(Video Parameter Set), SPS, PPS, SHE Id& 4 v}k, Zg]a, V-CPUGBLO)E IE AHARE 7|x=
VPU(300)2] AHFAQl F2hs AojE 4= Q).

d o=, V-CPUBI0)E Idd AHARE 7|2 doly #WE Ao AR V-core(320)9 7N+E 9 F
vk, gz, Be Ay, doly #HE Xgle] E=e) V-core(320)7} ottt BeE W V-CPU(310)E Multi
V-core(320) = ZtZ+¢] V-core(320)7} A gl& 949S ZAAHT 4 9},

T3k, V-CPU(310)+= ZZ+2] V-core(320)¢] e o] tfst H|EA~EY Sl A9 X](entry points)E Z2AE
T Ao

T3k, V-CPU(310)+= Multi V-core(320)E o] &3t EHo3lo uwig} wHAeE 3 A o AA 995 Multi V-
core(320)°] &Fst 4= 9t}

o 714 V-CPU(310)+= API(Application Programing Interface)®t I3 ©9=E HA18H, V-Core(320)¢ &g}o]
2/ed a97 BN 5= Q).

V-Core(320)= V-CPU(310)¢] A|ojstel] H3}3l e, AA AHE F3stt. 4 o=, V-Core(320)= V-
CPU(310) 9] Alojstel] & d9s Hos Ay 4 dvk. ESF, V-Core(320)+ V-CPU(310)<] Alofste] &
H AA Ao thek A A 2@ (boundary processing)@ F dr}.

% st

BPU(321)& 9 9o (&eto]lx EE Y)Y HolHE JdERY tzgidtl. = BPU(R2DE %3 dE=
HEF (21009 71%5S FHT 5 9, w3, BPU(321)E  CTU(Coding Tree Unit)/CU(Coding
Unit)/PU(Prediction Unit)/TU(Transform Unit) @& stghme] =& 4 v}, 2831, VCE(322)E AT &
AT},

1714 V-Core(320)E BPU(321) ¥ VCE(322)E ¥%

i)



[0209]
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3714 BPU(321)% V-CPU(310)¢9} &Efolx T Eld 992 B418kaL, CTU @92 VCE(322)9F B4 4= 2

VCE(322)% BPU(321)9] =%4 ugv|gE Ao}, TQ(Transform/Quantization), Intra-prediction, Inter—
prediction, LF(Loop Filtering), Memory compressions 33 4 Qt}t. &, VCE(322)= A&3t AUdAts/ o
W3 (220), HE=7] ZE(250), Q1EZ o FH(230), 22U BA F5(240)9 7152 3 = Yt

o714 VCE(322)& &d¥l d<ol dls|Al CTU-based pipeliningS = dHlo|& Az = QJr}.
T 14eE B g o A od mE VPUe T3 5538 528 UERdE EolWko|tt. & 14E& Fxshd,
At akel Zol, V-Cpu(310)& Z+zte] A (Zd)el dFdd dis] multi V-Core(320) Zrztoll siar,

multi V-Core(320) %3} A& (core processing) 2 Zd74] * & (boundary processing)E 3 <= St}.

Al

HFEOlA ARH7]) A zragior AgEe] AFEHIE oS F As 7
S 5 JdE 7= wiAle d 2% ROM, RAM, CD-ROM, #7] ®lo]Z, Z=
w, g o] de]H (g S0l JAHUS T HE)9 FHE 7AH

AR} 98 & AE )5 A MEQLR A28 AFE Ao BaEel, Ay
F Qe =Esk AgEn 498 5+ Ao aeln, 47 PEe A 98 71%5A (function) 21
SE 9 SE ATRESS B owe] &3t Jl&iers] ZeudnEe o8 folshl 288 F 9

E3h, ol delM = 3ol webH Rk AAjde] theto] mAlstal AdrgsiiAnt, L S FEd 54 A
ool ggH A opysi, P el ek B 2wl aAE "ol glo] Bl wrge] Héb= rlE ok
oA Fe AAE 7R Aol ofs] tgd Wy AT e AL =Eola, o3 WY AAES iy
o] 71eA] APgolu Ao rhy Ao o] HojA= <kd Aot
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E96
=2 parsmaster zat rhepl O f Deescriptor
aps_video_parameter_set_id i)
aps_max_sub_lavers minusl ®3)
sps_temporel_id_nesting_flag u1)
profils tisr lewsl{ sps mex sub lavers minmsl )
sps_seq_parameter sef id )
chrome_format idc =)
iff chroma foomat jdc == 3)
separafe_colour plane flag 1)
pic_width_im_loma ssmples )
pic_height in_lnma samples )
conformance window_flag 1)
iff conformance window flas 3 {
conf_win_left offuet )
conf_win_right offset )
conf_win_top_offset V)
conf_win_bottom_offset wav)
}
bit depth luma minunsd V)
bit_depth_chroms mimusd v
loe? max pic_ovder oot bbb mimwsd w2y
sps_sub_layer ordering info_present flaz 1)

for{ i= { sps_sub laver ordering infp present flagp 70 :sps_max sub lavers minpsl
i = =pz_max sub lgysrs minesl: i-—3{

sps_mat_dec pic_bufferng mimusl]i]

ips_may mom resrder pics] i]

sps_mex letemcy_imcrease plasl] i)

}

log?_min_luma coding bleck size minnid v
log? diff max min lums coding blod: size )
loe? min_oansform block size mimws? )
log? diff max min oransform block size Y
max_mransform hierarchy depth imter ey
max_ftrensform hierarchy depth imtra wa{v)
scaling livt emabled flag 1)

_21_

ZIHSd 10-2014-0130571



k1

H7

iff zcaling_list emshlad flas 3 {

sps scalimg list data presemt flag w1}
iff zps_zcaling list dats presont flaz )
scaling_ list data! 3
}
amp_enshled_flag (1)
sample adaptive offset emabled flag 1)
pom_enabled flag w1y
iff pom_ensblad flas ) {
pom_sample bit_depth_Toms_minunsl u4)
LA

pom sample bit depth chroma mimusl

log? min pom lume coding block size mimusd

log? diff max min pom lome coding blod: size

pom loop_filter divabled flas

I

nom short term ref pic sen V)
foaf i= ;i< pem shoot term raf pic sets; i)
short_term 1=t pic s=tf i)
lomg_term ref pics present flag w1}
iff lome term 1=f pic: peesant flag )
nom long term ref pics sps =)
for{ i=0; i <pom_lone term rof pics_spe; i) {
It_ref_pic_poc_Isb_sps[i] wY)
wsed_by_corr_pic It sps_fiag] i] wl)
}
¥
sps_temporal nrp_enabled flag w1}
strong_intra_smoothing enabled flag w1y
vui_parameters present flag w1}
iff wui. peremstars pessent flag
i persmstes )
sp3_extension_flag w1l
iff sps_ ortenzion flas
whila{ more fhap datal )
sps_extention_date_flag w1y

thep trailing bits{ )

_22_
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EH8
pic_paramstar zat thap( ) Descriptor
PPy _pic_paremeter set id wa{v)
PPy _seq parameter et id wa{v)
dependent slice segments enabled flag w1y
ouiput flag present flas w1y
mom_extra_slice header bins 33
sign_dats bhiding flag ul)

cabac imit present flag

mum ref_jdx 10_default active minusl

mum ref_idx 11_default active minuosl

init_gp_minms2

constrained_intra_pred_flag w1}y
transform_skip_enabled flag w1y
co_qp_delta_enabled flag w1}
if {:cu_gp dalta enshled flar )

diff co_qp_delts depth wa{v)
pps_ch_qp_offset v
pps_or_qp_offset 23V
pps_slice chroma_gp_offsets_present flag w1l
weighted pred_flas w1
weighted bipred flag ul)
transgmant bypass_emabled flag u{l)
files enabled flag wl)
entropy_coding_ sync_enabled flas w1}
iff tiles_smahled flaz j {

mum_file columms_minusl v

mum_file rows_mimusl v

uaiform spacing flag w1}

iff 'oniform spacing flaz )

foof i=0;4{ < pum_tils colemn: minusl; i+
colomm_width minwsl] i] b=y
foaf i =10:{ < pum_tils pows_minusl: =7
row_height minuwsl[ i] =)

}

loop_filter across_tiles_emabled flag w1}
¥

EH9

loop_filter acroas_slices emabled flag w1}
deblocking_filter comtrol_present_flag w1y
iff deblocking, filter contol present flas )

deblocking_ filter override emabled flag w1y

pps_deblocking filter disabled_flaz 1)

iff lppe dsblocking filtsr dizablad flas )

pps_beta_offset div?

pps_tc_offset divl zaly)
}
!
pps_scaling list data_present_flag w1}
iff ppe_gcaling list dara presemt flag
zcaling list datal )
lists_modification_present flaz w1}
log? parellel merge level mimus? vy
slice_sesmyent header ectension_present flag w1y
pps_extension_flag 1)
iff ppe_sotansion flag )
whils morz rhep daral )
pps_ectension_data_flag w1}

fhep trailing bits{ )

_23_
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EHI0

sligs_segmsant headsr| 4 Diescriptor
first_slice sesment in pic_flag ufl)
iff nal vmit type == 16 && nal unit type <= 13) /* IRAP pichie *
no_putput_of_prior_pics_flag 1)
slice_pic_parameter sef id ==V}
iff 'firztslica zagment in pic flas 3§
iff dependsnt_slice ssgments_snabled flag )
dependent ilice_segment flag wl)
slice_segment address )
}
ifi 'dependant_slics sepment flaz ) {
foof i=0;i < pum_oxtrs slice headsr bts; i)
slice reserved flagl i] L)
slice_ivpe =V
iff putpot_flas pressnt flam )
pic_vutput flag ufl)
iff s=parstz colowr plans flaz == 1)
colour_plame id o)
if] mal umit_type = IDE_W _RADL && ndl wnit type = IDE W LP ) {

* Mot an IDF. pictire *
slice_pic_order_cot Isb )
skort_term_ref_pic set sps_flag (1)
iff !shodt term gef pic-sat =ps_flas )

short_tam_raf pic sat{ mem short term sef pic ssts )
glzz if] num _shom temm g=f pic stz = 1)
short_term_ref_pic_set_idx o)
iff long_tsrm gaf pics present flag 3 |
iff prm_lone, term s=f pics zpe >0}
nom lomg ferm sps V)
pum_long_term_pics usv)
for{ i=9;i <nem lome tsmm sps +num lomg temm pics; i—) 1
iff i < pim_long tem zpe )
iff mem_lomg term sof pics spz >1)
It idx sps[i] )
Veles {
poc Isb_ It i] )
uyed_by_curr_pic_lt flasf i] wl)
}
delta_poc_msh_present flas] i] 1)
iff dalta poc_msb_presant flas] i]3
delts_poc_mwh_oycle I 1] Vi
}
i
iff zps; tempogsl myvp mmshlad flag )
slice_temporal_mwp_emabled flag 1)

_24_
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w11

}
iff zample adsptive offest onabled flaz ) [
shice_sao_luma_flag (1)
slice_sap_chroma_flag w1}
i
iff slice_tvpa == slice vp2 == B {
mom_ref_idx active override flag (1)
iff pum_t=f idw_active overrida flae 3§
mum_ref_idx_I_active minusl v}
iff slica vpe2 == E )
num_ref_idx 11_sctive mimusl i ]
'
iff lists_modification_present flae &8 NemPocTotalComr >1)
1=t pic_lists modification) )
iff slica yp2 == B )
mrvd_11_zero flag (1)
if] cabac_imit presomt flas )
cabac_imit flag w1}
iff slice_tempods]l mvp enshlad, flas 5
iff glica vpe2 == B )
collocated from [0 flag 1}
iff { collocated from 10 flae  &dc pom g=f idx 10 active mimel =0}
{ loollocated fiom 10 flas && pum rof jdx 11 active minusl >03)
collocated ref idx )
h
if] { weighted pred flas && slica ppa == P)
{ woighted hiprsd flae & slice nipe == B
poad waight tshiaf
five mimms max mum merge camd )
1
slice_gp_delis 22V
iff ppe_zlica chroma gp offfets presamt flas ) {
shice_ch_qp_offset 22V}
shice or_qp_offset 227
b
iff dsblockine filtsr_ovemids snablad flag )
deblocking_ filter_override flag (1)
if deblockine filter override flaz ) {
slice_deblocking_filter disabled flag o1}
iff belize dsblocking, filter dizsblad flaz 3 1
slice beta offuet div =)
slice tc_offset divl =)
i
i
iff loop_filtsr across zlices snabled flag  &&
{ slice_zs0 lvms flas zliga_zan chioma flas
'zlica_dsblocking, filter dizablad_flag )
slice_loop_filter_across_slices_emabled_flag w1}
}
iff tilss snahlad flas antoopy ooding syne_enshlsd flas )

_25_
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EHI12

num eniry_point offied v
iff pem_entry point offests =003 {
offset_len minusl =)
for{ i=0; i< pum_ ooty point offests; i+ )
entry_point offsef_minusl] i] )
}
}
iff zlice zezment heosdsr sxtsmsion pressnt flas )
shice sezmeent header extemsion_lengih w2
foof i=0; i< slice sagment hesdsr awtensiom lamgth: i—)
shice seoment_header extension_data_byte] i) wl)
}
byteslignmanty )
}

Application

1€

API running on external host processor

VPU L1 Driver software running on V-CPU
- SPS/PPS/SH parsing
- Communicating with AP per picture, communication with V-Core per slice/tile

VPU LO Driver software running on BIT DSP ?g;:ﬁiﬁ{g:ﬁng with V-CPU
Per CTU

- Parsing(entropy decoding) of coded slice data

cdecaa?

;

\/\300

A —

.
teccscccscscscscsccccscscscncscsscscscncssas

321" ecsoio - CTUICU/PUITU-level parameter derivation
H - Controlling VCE
.
e .
'
'
'
'
'

320 Per CTU (CTU-based pipelining)

H Loop Filter - TQ, Intra-, Inter-prediction, LF, Memory compression
.

322}
'
'
'
'
'
.
\

VPU

R LR L T T Lt

_26_



CPU

fe—————Frame @——

e rame 1

Video-
core 1

Video-
core 2

Video-
core N

_27_

ZIHSd 10-2014-0130571



	문서
	서지사항
	요 약
	대 표 도
	특허청구의 범위
	명 세 서
	기 술 분 야
	배 경 기 술
	발명의 내용
	해결하려는 과제
	과제의 해결 수단
	발명의 효과

	도면의 간단한 설명
	발명을 실시하기 위한 구체적인 내용

	도면
	도면1
	도면2
	도면3
	도면4
	도면5
	도면6
	도면7
	도면8
	도면9
	도면10
	도면11
	도면12
	도면13
	도면14




문서
서지사항 1
요 약 1
대 표 도 1
특허청구의 범위 3
명 세 서 4
 기 술 분 야 4
 배 경 기 술 4
 발명의 내용 4
  해결하려는 과제 4
  과제의 해결 수단 4
  발명의 효과 4
 도면의 간단한 설명 4
 발명을 실시하기 위한 구체적인 내용 5
도면 5
 도면1 18
 도면2 19
 도면3 19
 도면4 20
 도면5 20
 도면6 21
 도면7 22
 도면8 23
 도면9 23
 도면10 24
 도면11 25
 도면12 26
 도면13 26
 도면14 27
