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(57) Sang ché dé cap dén phuong phap (400) duoc thyc hién boi bo giai ma (260, 600, 701) dé
giai mé ludng bit bao gdm tap tham sb anh (PPS, picture parameter set) va tdp cac lat thir nhat.
Phuong phap gdom budc thu (s402) tap tham s anh. Phuong phap con gdm budc giai ma (s404)
phan tir ¢l phap duoc gom trong tap tham sé anh dé thu gi tri chi bao. BO giai ma duoc tao
cAu hinh sao cho néu gia tri chi bdo dugc dat thanh gia tri tha nhét sau d6 bd giai ma xac dinh
rang tiéu dé anh duoc gdm trong ludng bit bao gom gia tri tham s twong tng v6i tham sb cu
thé, néu khong thi b giai ma xac dinh ring mdi lat dugc gém trong tip cac lat thir nhit bao
gom gia tri tham sb twong Gng v6i tham sd cu thé. Néu tiéu dé anh bao gdm gia tri tham sd
tuong (mg voi tham sd cu thé, sau d6 gia tri tham sd nay duoc st dung dé giai ma dir liéu lat
ctia mdi 1at duoc gdm trong tap céc 1at thir nhat. Sang ché con dé cap dén phuong phap ma hoa,

bd gidi ma, bo ma hoda va vat ghi doc dugc béng may tinh.

400

5402

Thu tap tham sd thir nhét (vi du PPS)

5404

duoe dua trén tir ma thi nh'it duoe gfﬁm ‘[mng tip tham s6 thir nhat nhén du‘UL

xdc dinh mot trong cde: 1) mdi doan dLrUL gom trong tip du.jn thir I'Ith_ bao gum
gid trj tham s6 tuong tmg voi tham s6 cu thé, ii) tap tham s0 duge gdm trong
lubng b1t bao gém gid trj tham s0 twong tmg voi tham sb ey lhe, trong do gla tr
tham s6 c6 thé duge sir dung d¢ gidi ma dir li¢u doan cua moi doan dugc gom
trong tdp doan thir nhit, iii) gia tri tham s6 mic dinh tuong img véi tham s6 cy thé
s€ duroce sir dung aé gial ma dir liéu doan cua moi doan duge grfmm trong tip doan
thir nhét, hodc 1'\,} gia tri tham sd tLr(mg img voi thdm s0 cu thé ¢6 thé duge suy ra
tir mt hua(, nhiéu céc gid trj tham so khae duge gom trong lucng bit, trong. do gid
tri tham so duge suy ra c6 thé duge sir dung dé giai ma dir liéu doan ciia moi dogn
duac gom trong tip doan thi nhét.

FIG. 4
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Linh vue ki thudt duwec dé cap

Sang che dé cap dén phuong phap ma hoa va giai ma video.

I3
A

Tinh trang ky thuat cua sing ché
i1 HEVC va V(e

wa hoa video hiéu qua cao (High Efficiency Video Coding, HEVC) 1a bd ma
hoa-grar ma video duoc dua vao khoi duoce chuan hoa bt ITU-T va MPEG. B
ma hoa-giai ma video HEVC su dung ca du doan theo thoi gian va khong gian. Dy
doan khong gian duoc thuc hién bé’mg cach su dung noi du doan (I) to trong anh
“hién tan Du doan thot gian duoc thuc hién beng cach su dung lien du doan don
hudng (P) hodc har hudng (B) trén muc khéi tr cac anh tham chicu da duoc g1di
ma (rude do. Trong bo ma hoa, su khac biet gita du tieu diém anh géc va du hicu
diém anh dy doan, duoc g0i la phfm du, duoc chuyén doi thanh mién an sd, duoce
lvong G hoa va sau d6 duge ma hoa entropy trude khi duge truydn ctng vai cac
tham so du doan can thiét, nhu 13, vi du, ché do du doan va céac veeto chuyén
dong, ma cing duge ma hoa entropy. BO giai ma thyc hién giar ma entropy. lwong
1 hoa nghich dao va bién doi nghich dao dé thu phan du, va sau do bo sung phan
du cho ndi1 du doan hoac hén du doan dé tai tao anh.

MPEG va ITU-T dang nghién ctu san pham ké thua HEVC wrong nhom
chuvén gia video chung (JVET, Joint Video Experts Team). Tén cua b ma hoa-
giai ma video nay dang duge phat (rién 1a ma hoa video da ning (Versatile Video
Coding, VV(). Phan mo ta du thao VVC hién tai duoc tim th?xy trong JVET tai

lidu JVET-N1001-v7,
1.2 Céc thanh phﬁn

Chuot video gom ¢o6 chubi cac anh trong d6 mot anh gom co mot hoac nhicéu
cac thanh phan. Mar thanh phan co thé duge mo ta nhu la mang hinh cho nhat hai
chicu cun cae gid i mau. Thuong la anh trong chudi video gdm co ba thanh phan:

mot thanh phan dé chdr Y, trong do cac gid trr mau la cac @ia tri do choi, va hai

&
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thanh phan sac do Ch va Cr, trong d6 cac gia tri mau la cic gia i sac do. Thuong

ran do choi hai lan o moi

kich thude etia cie thanh phan sic dd nho hon cac thanh p
chic¢u dé tict kiém bit trong bude nén. Vi du, kich thudc cua thanh phan do choi cua
anh HD 1a 1920x1080 va cac thanh phan sac d6 cua moi chiéu la 960x540. Cac

thanh phan duoc goi 1a cac thanh phan mau sac.
.3 Cac khoi va cac don vi

Khoi 1a mot mang hai chiéu cic gia tri mau (ngan gon 1a “cac mau”). Trong
ma hoa video, mdi thanh phan duoc chia vao cac khoi va ludng bit video duage ma
hoa wom c6 chudi cae khoi duoe ma hoa. Thong thuong trong mi héa video ma anh
diroe chia vao trong cac don vi ma bao phu vung cu thé cua anh. Moi don vi g6n1 co
(Al ca cac khol wr tat ca cac thanh phﬁn ma tao nén vang cu the va moi khdi hoan
toan thuoc ve mot don vi. Khoi macrd trong 11.264 va don vi ma hoa (CU. coding

unit) trong HEVC 1a cac vi du vé cac don vi A,

Khoi co thé duoe dinh nghia theo cach khac la mang hai chiéu ma phép bién
dor duoc s dung trong ma hoéa duoc ap dung. Nhing khéi nay duoe goi la “cac
khoi bién doim. Ngoal ra, khoi co thé duoe dinh nghia la mang hai chiéu duoc ap
dung mot ché do du doan duy nhat. Cac khoi nay duogc goi la “cac khoi du doan”.
Theo sang ché nay, khoi tir khong bi rang budc véi mot trong cac dinh nghia nay

nhung cac md ta ¢ day co thé ap dung cho mot trong hat dinh nghia. |

1.4 Cac don vi NAT,

ik

Ca HEVC va VVC déu xac dinh Lop triu tugng mang (NAL, Network
Abstraction Layer). Tat ca dir liéu (toe 1a ca div liéu 16p ma hoa video (VCI., Video
Coding T.ayer) hodc dur liéu khong phai VCL) trong HEVC va VVC duoc dong goi
trong cac don vi NAL. Don vi VCI. NATL chua da liéu dai dién cho cac gia tri mau -
tie la don vi VCI. NATL chira “da héu mau”. Mot don vi NAL khong phai VCT
chua du liéu lién guan nhu cac tap tham 56 va thong bao théng tin nang cao bo sung
(SEIL supplemental enhancement information). Don vi NAL trong HEVC va VVC
bat dau béng tiéu dé don vi NAL ma moé ta loai don vi NAT caa don vi NAT, ID
I6p cua lop ma don vi NAL thuoc vé va ID tam thoi cua lép con ma NAL don vi

thuoe ve, Loai don vi NALL xac dinh loal du héu duge mang trong don vi NATL.

2
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Trong HEVC, forbidden zero bit duge bao hicu dé tranh mé phong ma hoa
bat dau tuong so cap duoe dong goi theo 16p luong (PES, packetized clementary
stream) MPEG-2 va loai don vi NAL dugc truyén trong phém tu ct phap
nal unit type trong ticu dé don vi NAL. Cac phan tu ¢t phap cho tiéu dé don vi
NAT. trong HEVC nhu duge thé hién trong Bang 1, va cdc phan to ¢t phap cho ticu
dé don vi NAT trong phién ban hién tai cua dac ta du thao VVC, JVET-NT00T-v7,

nhu duoc thé hién trong Bang 2.

BANG | - C phédp tiéu dé don vi HEVC NAL

o N 1
S . o ~
|[na‘b unit header() | t Phin mo
i ta
l
forbidden zero bit ey
nal unit_type w(6)
1
nuh laver id u(6)
3
nuh temporal id plusl u(3)
N E
J

BANG 2 Cu phap tiéu dé don vi NAL cho phién bian hién tai cua dédc ta du

thao VVC

[ W]
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nal unit header() | 7 7 7 Phan md
ta
zemﬁsﬁ’id__re{,;uiredﬁﬂaﬂé» S u(l)
nuh_temporal _id plusl u(3)
;nal_unitﬁtypemlgb - - - 11(4')7 )
nui tayer id 7 - 7 7 7u{7) -

Trong phién ban hién tai cua VVC, zero tid required tlag duge bdo hicu ia
bit thir rthat cia ticu dé don vi NAL. Khi co nay bang 1, nuh temporal id plusl
phai bang 1. zero tid required flag sau d6 co thé duoc sir dung cung voi
nai unit 1vpe Ish dé  trich loai don vi NAL theo: NalUnitType = (

zero tid required flag << 4 )4 nal unit type Isb
| Hag ) .

B0 wiai ma hoac bo phan tich cu phap ludng bit co thé xac dinh cac xu Iy don
vi NAL., vi du duoe phan tich ct phap va dugce giai md, sau khi xem ticu dé don vi
MATL Phan con lai ena cac byte cua don vi NATL 1a tai tin cua loai dugce chi bao boi
loai don vi NAL. Ludng bit VVC (ciing nhu luong bit HEVC) gom ¢ chudi cic
don vi NAT., [/uf)ﬂg bit co thé duoc truyén qua mang boi bo phat hoac dugce huu tra
trong don vi luu trir. Theo do, bo giat ma co thé thu ludng bit bang cach nhan tir bo

phat hoac lay no to don vi lau tra.

[.oai don vi NAL chi bao va dinh nghia cach don vi NAL duoc phan tich cu
phap va duoc giai ma. Don vi VCL NAL cung cap thong ¢in ve loai anh cua anh
hién tai. Céc loai don vi NAL cua phién ban hién tai cua dac ta du thao VVC duoc

minh hoa {rong Bang 3.

Thir tw gidr md la tht (g ma wong do cac don vi NAL s¢ duge giai ma, ma

giong nhu th tu cua cac don vi NAL trong luong bit. Thir tu giai ma c6 the khac
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v&i thtr tw dau ra, ma la thi o ma trong dé cac anh duge giai ma duogce dua ra, nhu

[& dé hicn thi. boi bo gial ma.

BANG 3 - céac loai don vi NAIL trong phién ban hién tai cua dac ta du thao

VVC

NalUnitType

2

Tén cia

NalUnitType

L PPS NUT |

| |

AUD NUT

PREFIX SEI N
UT
SUFFIX SEI N
UT

APS NUT

Noi dung cia don vi NAL va cau tric

cu phap RBSP

Tap tham anh

pic parameter sct rbsp!)

B6 phan dinh  don wvi truy cap

access unit delimiter rbsp()

Thong tin nang cao bo  sung
sel rbsp()

Tap tham sO thich ung

adaptation parameter set rbsp()

loai
don

NAL

khong

phai

VI,

khong
phat

VCL

- khong

- phai

VCL

khong
phai

VI

lop

vi
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10

19

| RSV NVC(T15.
RSV NVCI7

TRAIL NUT

STSA NUT
RADI. NUT
RASI. NUT

RSV VCI. 12..

RSV VCI.

DPS NUT

SPS NUT

EOS NUT

FOB NUT
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' Duoc danh riéng

Lat duoc ma hoa cua anh theo sau

khong phai STSA

slice layer rbsp()

l.at duoc ma hoa cua anh STSA

shice layer rbsp()

f.at duoc ma hoa cua

slice layer rbsp()

[.at duoc ma hoa cua anh RASL

slice layer rbsp()

Cac loai don vi VCI. NAIL. khong pha

IRAP dugce danh rieng

Giai ma tap tham SO
decoding parameter set rbsp()

Tap tham SO chudi
seq parameter set rbsp()

Pau cuoi cua chudi
end ol seq rbsp()

bau cuol cua ludng bit

end of bitstream rbsp()

|
|
I

khong
phai
VI,

VCIL.

VI

anh RADI. | VCL

VL

khong
phai

VCIL

khong
phai

VCL

ikhong
phat

VI

khong

phai

VCILL
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* V(T
20 VPS NUT Tap tham ) video | khong
video parameter set rbsp() phai
VCIL
21.23 RSV NVCL.21.. | Reserved khong
RSV NVCL23 phai
VCL
24 DR W RADIL | Lat duoc ma héa cua anh DR | VCL
25 (DR N LP slice layer rbsp()
26 CRA NUT [at duge ma hoa cua anh CRA | VCL
slice layer rbsp()
27 GRA NUT 1.4t duoc ma hoa cua anh truy cap ngau | VCL
nhién dan dan slice layer rbsp()
28..31 UNSPEC2S.. Khong xac dinh khong
UNSPEC3] phai
VCL

1.5 Anh diém truy c¢ap ngau nhién noi bo (IRAP. intra random access point)

va chuoi video duge ma hda (CVS, coded video sequence).

Pé ma hoa I6p don trong HEVC va déac td du thdc hién tai VVC, don vi truy
cap (AU, access unit) la bicu dién ma cua anh don. AU ¢6 thé gom ¢ vai 16p ma
hoa video (VCI.. video coding layer) cting nhu eac don vi NAL khong phar VCIL..
AU ¢6 thé bat dau mot cach my v vor don vi truy cap bo phan dinh (AUD) ma chi
bao viec bat dau cua AU va loai cua céc lat duoc cho phép trong anh, nghia a I, I-P

hoac i-P-B.

Anh dicm truy cap ngau nhién ndi b (IRAP) i HEVC fa anh khong tham
chiéu dén cac anh bat ky khac nao ngoai chinh né dé du doén trong thu e giai ma
cua no. Anh thir nhat tong luone bit trong th ty giar ma trong HEVC phai 1a anh

7

7189
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IRAP nhung anh IRAP cting ¢6 thé xuat hién sau do trong luong bit. HEVC dinh 1o
ba loai anh IRAP, anh truy cap lién két hong (broken link access, BL.A), anh lam
ma&1 b gidi ma e thoi (instantaneous decoder refresh, IDR) va anh truy cap ngau

nhién sach (clean random access, CRA).

Chudi video duoe ma hoa (CVS, coded video sequence) trong HEVC la mot
loat cac AU bat dau tr IRAP AU trd 1én, nhung khong gom IRAP AU tiép theo

trong tha tu gidi ma.

Céc anh (DR ludng bat dau CVS moi. Anh IDR ¢6 thé ¢o cac anh dan déu co
the wiai mi tray cap ngau nhién duogc lidgn két (RADIL. random access decodable

leading). Anh IDR khong 6 cac anh RASL duogc lién két.

Céc anh BLA tong HEVC cung bat dau CVS méi va co hiéu qua tuong
trén thi tue giai ma nhu anh TDR. Tuy nhién, anh BLA trong HEVC ¢6 thé chira cac
phan tr ca phap ma chi r6 tap anh tham chiéu khong trong. Anh BLA c6 thé c6 cac
anh RAST duoc lién két, ma khong duoc dua ra boi bo giai ma va co thé > khong giai
ma duoc, vi ching c6 thé chita cac tham chiéu dén anh ma co thé khong dugce bicu
dién trong ludng bit. Anh BLA cing co thé co cac anh RADI. duoc lién lét, ma
duoc giai ma. Cac anh BLA khong duoce dinh nghia trong phicn ban hién tar cua

VVC

Anh CRA ¢6 thé ¢d cac anh RADL hode RASL. duge két noi. Vi vai anh BLA,
anh CRA ¢o thé chia céc phan to ¢ phdp ma chi rd tap anh tham ch iéu khong
trfmg. P61 voi cac anh CRA. ¢o co thé duoc dat dé chi rd cac anh RASI. dugc lién
két khong duoc dua ra boi bd giai ma, do chung co thé khong giai ma duge, vi
ching cé thé chia cac tham chiéu dén anh ma khéng duge biéu dién trong luong

bit. CRA co thé bat dau CVS,

Trong phién ban hién tai cua dac ta du thao VVC, CVS duge bat dau tai don
vi truy cap bat dau CVS (CVSS, CVS start), ma co thé chua anh IRAP, nghia la,

anh 1DR hodc CRA, hodc anh truy cdp ngau nhién dan dan (gradual random access,

GRA).

Cace anh GRA co ban dugce su dung dé truy cap ngau nhién trong cic luong bit

8/89
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dwoc ma hoa dé ma hoa do tré thap trong do anh IRAP day du s& gay ra do tré 1on.
Anh GRA cd thé s dung lam mai noi dan dan ma cap nhat anh video bot anh trong
d6 moi anh chi duge ma hoa ndi mot p‘né"m. No duoc bao hicu bﬁng anh GRA khi
video duoc lam modi hoan toan va san sang dé dua ra, vai diéu kién la luéng bit

dwoc didu chinh trong anh GRA. GRA c6 thé bat dau CVS.
1.6 Céc tap tham so

HEVC va VVC chi 1o ba loai tap tham so: 1) tap tham sO anh (PPS, picture
parameter sct), 2) tap tham s chudi (SPS, sequence parameter set), va 3) tap tham
6 video (VPS). PPS chira dir liéu ma chung cho mdt hoac nhiéu anh, SPS chua di
lieu ma chung cho chudi video duge ma hoa (CVS, coded video sequence), va VPS

chira dor licu ma chung cho nhieu CVS.

Phién ban hién tat cua VVC clng dinh ré hai tap tham s b sung: tap tham sb
thich irng (APS, adaptation parameter set) va tap tham s6 bo giai ma (DPS, decoder
parameter set). APS mang cac tham & can thiét cho cong cu bo ldp vong 1ap thich
trng (adaptive loop filter, ALF) va cong cu anh xa do chor va chia ty l¢ sic do
(LMCS, luma mapping and chroma scaling). DPS dinh 76 thong tin ma co thé
khong thay doi trong sudt phién gidi ma va co thé ot cho bo giai ma dé biét vé, vi
du so luong 1ép con duge phép (61 da. Thong tin trong DPS khong can thict cho

hoat dong cua thu tue giai ma.
1.7 Cac 6 va cac 6 don vi

Ticu chuan ma héa video VVC du thao gdm céng cu goi 1a 6 ma chia hinh
anh thanh cac vang doc lap vé khong gian hinh chi nhat. O trong tiéu chuan ma
hoa video VVC du thao twong tu voi 6 duge st dung trong HEVC, nhung voi co
ché phan ving hai buge. St dung 6, anh trong VVC co thé duwoc phan chia thanh
cac hang va cac ¢t cua cac mau trong do 0 1a giao diém cua hang va cot. Vi du,
anh co thé duoc chia thanh 4 hang 6 va 5 ¢t 0 dan dén 14 20 6 cho ca anh.

Cau truc 6 dvoc bao hicu trong PPS bé“mg cach chi dinh d¢ day (tuc la chiéu
cao) cua cac hang va chiéu rong cua cot. Cac hang va cdt riéng le co thé co cac

kich thude khac nhau, nhung su phan vung luon kéo dai trén toan bo anh, lan luot

9/89
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tr trai sang phai va or (rén xuong duot.

Khong ¢ su phu thude giai ma gitra cac 6 cua cting mot anh. Dicu nay bao
oom noi du doan, lua chon ngtr canh dé ma hoa entropy va du doan vecto chuyén
dong. Mot ngoai 1¢ 1a cac phu thude loc trong vong thuong duge cho phép gita

cac o.

Phan vung 0 hai budce trong VVC bat ddu bang cach phan ving anh thanh cic
o nhu trong HEVC. Sau do, moi o ¢o thé duoc tuy y phan vung thanh cac khoi
theo dudng bién ngang. Trong du thao dac diém k¥ thuat VVC hién tai, O don vi
wr cing duoce su dung cho cac loai 6 khong duoc phan chia thém thanh cac o don

\4}
1.8 Cac lat

Khai niem cat lat trong HEVC chia anh thanh mot hoac nhiéu 1at duoe ma hoa
doc lap, trong do viéc giai ma mot lat trong anh 1a doc fap voi cace lat khac trong
cung mot dnh. Cac kiéu ma hoa khac nhau co thé duoc su dung cho cac lat cua cung
mot anh - - e la, mot 1at co thé 1a 14t 1, 1at P hodc lat B. Muc dich chinh cua céc lat

[a cho phép dong bo hoa lal trong truong hop mat du ligu.

Trong phién ban hién tai cua VVC, mot lat bao g511"1 mot s6 6 hoan chinh hoac
chi mér chudi lién tiép cac 0 don vi hoan chinh ctia mot 6. Moi lat ¢6 tiéu dé lat bao
gf)m cic tham s6 ¢6 thé duoc dat cho tang lat va du liéu lat. Mot s6 tham s bi han
ché 1a gidng nhau cho tat ca cac lat trong anh. Mdi lat trong CVS dugce mang trong
mot don vi VCIL NAT riéng biét. Trong phién ban trudc cua dac diém ky thuat du

thao VVC, cac lat duoc got la nhom 0.
Ban chat ky thuat cia sang ché

Cd mot sb thach thie nhat dinh. Vi du, trong phién ban hién tai cua déc ta du
thao VVC. mot hodc nhiéu tham s cu thé duoce bao hiéu trong tiéu dé 14t co the
khong dot trong toan bo luéng bit. Theo do, viée bao hiéu cung mot gia tri cho mét
tham sb nhu vay trong tat ca cic tiéu dé 14t cat gay ra mot hinh phat khong can thiét

trong hicu qua nen.
Su kém hiéu qua nay co the duge giam bat bang cach, vi du, 1) xac dinh it

10
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nhat mot tham sé @i tri cia nd thinh thoang s& khong d6i dbi voi moi doan dugce
gf)m trong tap cac doan (vi du, doi voi moi lat duoc g6111 trong CVS cu thé) va thinh
thoang s& bién doi va 2) g6m thong tin trong, vi du, tap tham so cu thé (vi du, tap
tham s6 duoc gom trong CVS cu thé) trong do théng tin chi béao rang: i) moi doan
duoce gom trong tap cac doan bao o6m gia tri tham s6 trong ung vai tham s6 (vi du.
moi doan chira tr ma (vi du, phan tr et phap) W do gid tri tham s6 o thé duoe suy
ra). 1) tap tham 6 bao gom gia tri tham sO twong wng voi tham s6 va gid tri tham s
nay co thé duge st dung dé giai ma div liéu doan ctia moi doan duoc gbm trong tap
cac doan, i) ga tri tham s6 mac dinh twong tng voi tham s6 co thé duoc st dung
d¢ gar ma du hiew doan cua moi doan duoc g(}m trong tap cac doan, hodc iv) gia iri
thani s0 tong ang vol tham $6 ¢o thé duoc suy ra o mot hoac nhicu cac gid tri
tham s6 khac dwoc gbm trong luong bit va gi4 tri tham sd duoc suy ra co thé duoc
su dung dé gidi ma di liéu doan cua moi doan duoc g51‘11 trong tap cac doan. Bﬁng

cich nay, cic bit co thé dugc tict kiém bang cach bao hidu trong tap tham s6 gia tri

tham s6 ma c6 the duoc s dung cho tat ca cac doan trong tap doan cu the, hon la

bao licéu gid try tham so trong moi doan duoce gom trong tap cac dogn.

Theo do, trong mdt khia canh cua sang ché dé xuat phuong phap giai ma duoc
thue hién boi bd giai ma dé giai ma ludng bit, luong bit bao gom tap tham s6 anh,
PPS, va tap cac lat thu nhat. Phuong phép gom bo giai ma thu tip tham 5o anh.
Phuong phéap cling gom bo giai ma  giai ma phan i ¢ phap thu nhat duoc gom
trong tap tham 56 anh dé thu gia tri chi bdo. Bo giai ma duoc tao cau hinh sao cho

e

néu gid w1 chi bao dwoe dat thanh gia tri tha nhat thi sau do nd duoc xac dinh rang

ticu dé anh duoc gom trong luong bit bao gdm gid tri tham so twong ung v tham

nhat bao gom gia tri tham so twong Gng voi tham so cu thé. Neu tiéu dé anh bao
gom gid tri tham so tuong ung vai tham so cu the, sau do gia tr1 tham so duoc su

dung dé giai ma div liéu lat cua moi lat duoc gom trong tap cac 1at thir nhat.

Trong mot khia canh khac dé xuat phuong phap ma hoa duoc thuc hién boi bo
ma hoa. Phuong phap gom bo ma héa tao tap cac lat thu nhat. Phuong phap cling
o6m bo ma hoa tao tap tham <6 anh, trong d6 tap tham s anh gom tr ma thr nhat
ma duoce dat lan gia try tha nhat hodc gid tri thu hai, Khi tr ma th nhat duoc dat la

8
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oia tri thi nhat, sau do tr ma thw nhat chi bao 1“éng tiéu dé anh duoce tao boi bo ma
hoa bao gom gia wi tham s6 twong tng voi tham 56 cu the ma duoe s dung dé ma
hoa di liéu lat cia mdi lat dwoe gom trong tap cac lat thu nhat, va khi tr ma thu
nhat duoc dat 1a gia tri thu hai, sau d6 to ma thu nhét chi bao réng moi lat duoc g6111

trong tap cac lat thu nh at bao gom gia tri tham so twong tng voi tham so cu thé.

Trong mét khia canh khac dé xuat chuong trinh may tinh bao gém cac lénh ma
khi duoc thue thi bang mach xtir 1y 1an cho mach xur 1y deé thuc hién phuong phéap
bat ky duoc boc 10 ¢ day. Trong mot khia canh khéc dé xuat song mang c6 chua
chuong trinh may tinh, trong do song mang la mot trong nhing tin hicu dién (w0, tin

hicu auanz hoe. tin hi¢u vo tven, va vat ghi doc duogc biang may tinh.

Trong Mot kiva canh khae dé xuat bo giai ma dé thye hicn phuong phép grai
ma droc mo W ¢ wéne Theo mot phuong an, bé giai ma bao gdm vat ghi doc duoc
bang may tinh va mach xa 1y két hop vaéi phuong tién huu trir, trong do bo giai ma

dwroc tao cau hinh dé thuc hién phwong phap giai ma.

Trong mot khia canh khac dé xuat bé ma hoa dé thuc hien phuong phap ma
hoa duoe mé ta o trén. Theo mot phuong an, b ma hoa bao gdm vat ghi doc duoe
bang may tinh va mach xu ly két hop voi phuong tién luu trii, trong do b ma hoa
duwoc tao cav hinh dé thuc hién phuong phap ma hoa.

Uu dicm cta cdc phuong an duge boe 10 o day la. doi vor moi tham so ma
khong doi trong it nhat mot phan cua luong bit (vi du trong CVS), khong can phai
bao hiéu gid tri tham so cho tham s6 o cap do doan (vi du lat), ma giup tiét kiém cac
bit va cai thién hiéu qua nén tong the
Mo t4 van tat cde hinh vé

Fig | 1a so do khoi gian iwge cua bo ma hoa video theo mot phuong an

Fig.2 1a so do khoi gian luge cua b giai ma video theo mot phuong an.

Fig 2 minh hoa tudng bit video duoge ma hoa theo phuong an cua sang ché

Fig.4 1a so dd minh hoa thi tue gidi ma theo phuong dn cua sang che.

Fig 5 1a so do minh hoa quy trinh ma héa theo phuong an cua sang ché
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Fig.61a so d6 khoi thiét bi theo phuong an cua sang ché.

Fig 7A 1a so dd khdi thiét bi giai ma video theo phuong an cua sang ché.

Fig. 7B la so dd khdi thiét bi ma hoa video theo phuong an cua sang ché
Mé td chi tiét sang ché

Cac phuong an duge mo ta ¢ day co thé duge st dung trong bo ma hoa video
hodc bo giart ma video.

Fig.1 la so do khéi gian luoe cia bd ma hoa video 140 theo mot phuong an.
Khéi hién tai caa cac diém anh duoc du doan bémg cach thuc hién udc tinh Chuyén
dong su dung bo wdce tnh chuyen dong 150 kndi diem anh duge cung cap san
trong cung khung hodc trong khung trude do. K&t qua caa vice ude tinh chayén
dong la vecto chuyén dong hoac dich chuyén duoc hén két voi khéi tham chieu,
trong trrong hop lién du doan. Vecto chuyén dong co thé duoc st dun g boi bo bu
Chuyén dong 150 dé dua ra lién du doan cua khoi cua cac diem anh. Bo noi du doan
149 tinh not du doan cua khoi hién tai cua cac diem anh. Cac ket qua dau ra tor bo
ude tinh chuyén déng/'bf) bu chuyén dong 150 va bo néi du doan 149 duoc dua vao
trong bo chon 151 ma chon ndi du doan hogc lién dy doan cho khoi hién tai cua cac
diem anh. Dau ra tr bo chon 151 duge dua vao bo tinh 16i theo dang cua bd cong
141 ma cling nhan cac gia tri diém anh cua khoi hicn tai cua cac diém anh. Bo cong
141 tinh toan va dua ra 10 phﬁn du nhu 1a su khac biét trong céac gia tri dicm anh
gitra khéi cua cac diém anh va su du doan cua no. L.oi duge bicn doi trong bo bién
d6i 142, nhu 14 boi bién doi ¢osin roi rac, va duoc luong tir hoa bai bo lugng ti hoa
143 duoc cho phép bang cach ma hoa trong bd ma hoa 144, nhu la boi bo ma hoa
entropy. Trong viée lién ma hoa, vecto chuyén dong duoc voc luong cting duoc dua
161 bo ma hoa 144 dé tao biéu dién ma cua khdi hién tai cua cac diém anh. L.o1 ph§n
du duoc bién doi va duoc lwong wr hoa cho khor hién tai cua céc dgiém anh cung
duoc cép cho bo luong 1 hoa nghich dao 145 va bo bién doi nghich dao 146 de Iﬁy
10 phﬁn du goe. 1.6i nay duge bo sung boi bd cong 147 cho dau ra du doan khoi tr
bé bu Chuyén dong 150 hoac bd not du doan 149 dé tao khoi tham chiéu cua cac
diém anh ma co thé duoc su dung trong viée du doan va ma hoa cua khoi tiép theo

cua cac diem anh. Khoi tham chicu mdi duoc xu 1y dau tién boi bo loc giai khoi

3
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100. Khoi tham chiéu mai duoe xur Iy sau do duge luu triv tam thoi trong bo dém
khung 148, trong do not co san cho bo noi du doan 149 va bd uoce tinh chuyén

dong/bo bu chuyén dong 150.

Fig.2 la so do khéi cua bo giai ma video 260 theo mot s6 phuong an. Bo giai
ma 260 gém bo giai ma 261, nhu la bo giai ma, dé giai ma biéu dién duoc ma hoa
clia khéi cia cac diém anh dé co duoc tap cac phém du dugc lwong i hda va duoc
bién doi 16i. Nhing Y phﬁn du nay duogc giai lwong tor hoa boi bo luwong tur hoa
nghich dao 262 va duge bién doi nghich dao bo1 bo bién doi nghich dao 263 de cép
cho t2p cac 101 phan du. Céc 10i phém du nay dugc bo sung bai bd cong 264 cho cac
¢id tri diém anh cua khéi tham chiéu cia cdc diem anh. Khoi tham chiéu duoe xic
dinh bot bo uwdce tinh chuyén dong/bo bu chuyén dong 267 hoac bo néi du doan 206,
phu thude vao xem liéu c6 hay ikhong bé lién du doan hoac no: du dodn duoc thuc
hicn. Bo chon 268 do do duogc két ndi voi nhau vao bo cong 264 va bo udc tinh
chuyén dong/bd bu chuyén dong 267 va bo ndi du doan 266. Khéi giai ma két qua
cua cac diem anh dua ra tr bo cong 264 duge dua vao bd loc giai khoi 200, Khoi
duoc loc cua cac diém anh duoc dua ra to bo giai ma 260 va co thé con duoc .:ftp
tam thoi cho bo dém khung 265 dugce su dung nhu khdi tham chiéu cua cac di¢m
anh cho khoi tiép theo cua céc diém anh dé duoc giai ma. Bo dém khung 265 do do
duoc két noi vai bo wdce tinh chuyén dong/bo bu Chu;/én dong 267 dé rao cac lhoi
duoe hwu e cua cae diém anh san ¢ cho bd ude tinh chuyén dong/bd bi chuyen

-+

dong 267. Dau ra tor bo cong 264 cing co thé dua vao bo noi du doan 266 duoc su

dung nhu khoi tham chicu khong duoc loc cua cac diem anh.

Nhu dugce luu v o trén, trong phién ban hién tar cua dac ta du thao VVC, mat
hodc nhicu tham so cu thé duoc bao hiéu trong lat co thé khong doi cho toan bo
tuong bit (hodc cho mot s6 vi tri cua luong bit, nhu la CVS). Theo do, bao hiéu cung
mot gid tri cho tham so nhu vay trong tat ca cac lat gay ra hinh phat khong can thiét
rrong hicu qua nen.

Trong qué trinh phat tricn VVC, phan mem tham chicu duogce got ta VIM va
tap cac dicu kién kiém tra chung (CTC, common test condition) da duoc xac dinh

dé dé dang xac minh cac cdi ticn doi véi bo ma hoa-~giai ma va dé dam bao rang bo

14
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ma hoa-giai ma dugc phat trién véi pham vi thich hop. VVC CTC bao g5111 bon tap
dic¢u kién ma hoa khac nhau: 1) tat ca noi bo (A1, all intra) trong do tat ca anh chi
duge ma hoa trong ndi bo, 2) truy cap ngau nhién (RA, random access) voi anh
IRAP duoc ma héa trong mot khoang thoi gian dinh ky, 3) do tré thap voi cac anh B
(L.DB. low-delay with B-picture) va 4) do & thap v6i cac anh P (IL.DP, low-delay
with P-picture). Moi tap diéu kién ma hoa bao g(%m car dat ciu hinh dé dau vao bo
ma hoa VVC va mot tap cac trinh kiém tra dé su dung dc kicm tra bo ma hoa-
griar ma VVC.

Trong bang 4 dudi day. thé hién tiéu dé cac tham soO lat (nghia 12, ticu dé lat
céc phan tr ¢t phap) khong thay doi trén tat ca cac chudt kiem tra cho mot bon tap
didu kién kiem tra AL RA, LDB va LDP (rong phién ban hién tai cua CTC su dung

VIM 5.0,

BANG 4

Tén tham s6 [at Khing doi trong '1
|
Al RA T LDR | LDP |
‘; |
-  — ]
i
no output of prior pics flag X !
slice sao luma flag X ‘
|
slice sao chroma flag X
tile group alf enabled flag X |
|
dep quant enabled flag X X X X
. ) - o o 1 R |
partitton constrainst override flag X ‘
slice loop filter across slices enabled flag XX X X ?
B . S . J
short term ref pic set sps flag X X | X ;
‘ | |
A D NN S
‘ . o ! 1
inter ref pic set prediction flag X } g
| |
i ! )

N
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slice temporal mvp enabled flag X X ‘
- i
i
mvd 11 zero flag X \
| ‘
collocated from 10 flag X
num negative pics X
num positive pics X |
- reshaper model delta max bin idx X
stice reshaper ChromaAd) ‘ X X l
i |
| !
| | o
s minus max pum merge cand X o Ixo X X
| S R N
five minus max num affine merge cand X X X ‘
2n’1f,i>{ aum merge cand minus max num triangie cand | X X 5
@ ! ?
| collocated ref 1dx X X X
; shice type X
|

Sy kém hicu qua duge mo ta ¢ rén co thé duoc giam bat bang cach, vidu. 1)
x4c dinh it nhat mot tham s gid tri ctia no thinh thoang s¢ khong d6i doi voi moi
doan duoc gf)m trong tap cac doan (vi du, cho moi lat duce g61n trong CVS cu thé)
va thinh thoang s€ bién d6i va 2) gf)m thong tin trong, vi du, tap tham 56 cu thé (vi
duy, tap tham 5O duoc g@m trong CVS cu thé) trong do thong tin chi bao réng: i) moi
doan dwoc gom trong tap cc doan bao gom gia tri tham s6 twong Ung véi tham %)
(vi du, mdi doan duoc gém trong tap cac doan bao gGm to ma tr do gia tri tham s6
¢ the duoce say ra), 11) tap tham s6 bao gom gia tri tham sb twong ung voi tham sO
Vi ma gia t{'j tham s6 c6 the duoe st dung dé giai ma di liéu doan cua moi doan
duoc g@m‘; trong tap cac doan, 1) gia tr tham s6 méc dinh wrong ung voi tham sb co
the duge st dung dé giai ma due liéu doan cua moi doan duoc gc;‘)m trong tap cac

doan, hoac 1v) wid tri tham so trong ung vaoi tham so ¢o the duoc suy ra r mot hoac

DN
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nhicu cac gia trt tham s6 khac duoc g&n trong 11.1511g bit va gia tri tham s6 duoc suy
ra o the duoe su dung de giai ma du hiéu doan cua moi doan duoc gém trong tap
cac doan. Bé’ng cach nay, cac bit co thé duoc fict kiém béng cach bao hi¢u trong tap
tham s0 gia tr1 tham s6 ma co thé duoc su dung cho tat ca cac doan trong tap doan

cu thé, hon 1a bao hiéu gia tri tham so trong moi doan duge gom trong tap cac doan.

Theo do, theo mdt phuong an, gid tri tham so ma ludn khong doi trong CVS Ia
ot nhat la duoc bao hiéu chi mot lan trong CVS, thuong trong tap tham s6 chudi
(SPS. sequence parameter set). Cac vi du cua cac tham so ma ludn khong doi trong

(VS la chiéu rong va chigu cao cua video - vi du, pic width in luma samples va

heieht i dwma samples trong phién ban hién tai cua VVC. Gia il tham so ma

pic
luon thay doi frong CVS vol nhiéu doan can duoc hao hicu d6i véi moi doan. Tham
30 vi dimd uon thay doi picture-by-picture trong CVS 1a cac bit it quan trong nhat
cia gia tri dém tht ty anh. slice pic order cnt Isb. trong phién ban hién tai cua
VVC (khi co nhiéu doan trong mot anh, slice pic order cnt Isb la gidng nhau doi
vl tat ca cac doan cua anh). Ngoai cac gid tri tham s6 ludn khong doi va ludn thay
doi, co mot s6 gid ti tham 56 thinh thoang thay doi gitta cac doan va thinh thoang

khong thay doi gitra cac doan cho toan bo CVS.

Theo do, theo mot phuong an, cho tap cac tham 56 ma co thé khong doi cho tat
ca cac doan trong CVS, nd duoc chi bdo trong tap tham sé, vi du SPS, xem liéu co
hay khong gia tri ciia moi tham s6 trong tap dugc bao hiéu trong tép tham 56 hoic
gid tri cua tham s duoc bao hiéu trong ticu dé moi doan, vi du, tiéu dé lat. Néu gia
{ri ctia tham s cu thé trong tap khong doi trong CVS, cac bit ¢o thé duge LéL kicm
bing cich bao hidu gia tri tham sd trong tap tham 6. Néu gid tri tham so khong
thay déi_ cho tat ca cac doan trong CVS, sau do gid tri duoc bao hiéu trong ticu de

moi doan cua CVS.

o

Fig.3 minh hoa lufmg bit video vi du 300. I,uéng bit 300 g(;‘)m CVS 301, ma
bao g5m tap tham $6 (PS) 310 (vi du, don vi NAL khong phai VCL ma chua tap
tham 86) va s6 lugng cac doan (vi du, sd luong cua don vi VCI. NAL ma chua lat).
Céc doan 312a va 312b duoc thé hién. Doan 14 don vi di liéu ma bao gom dit liéu

doan (SD). ma bao gém dir licu mau. Doan c6 thé co ticu dé doan (SH) ngoar du

17

17/89



45041

liéu doan (SD). Lat VVC la vi du vé doan. Doan ciing co thé fa anh, nhom 6 hoac
mot vai thue thé khac ma bao gom anh day du hoac mét phan cua anh. Trong vi du

nay. moi doan gom tiéu d¢ doan ngoai du licu doan.
Gia tri tham sO trong tap tham so hodc doan

Theo mot phuong an, gid tri cua tham s6 cu thé (duge biéu thi la “P”) c6 thé
khong daoi cho tat ca cac doan trong CVS hoic c6 thé thay doi tir doan sang doan
phu thuge vao tinh hudng. Vi du, tham s6 P co thé khong doi doi vai cac cau hinh
lién tar (vi du trong ung dung hot nghi video do tré thﬁp), nhung khong thay doi
trong tinh hudng phat quang ba. Bo ma hoa co thé thuong duoc tao cau hinh hoac
duoc bict trude xem 1iéu ¢d hay khong tham s6 P sé sé gitta nguyén hodc khong A6
doi véi CVS.

Trong phuong an nay gia tri cht bao duoc bao hicu trong tap thain 56, trong do
i tri chi bdo dinh ro xem liéu c6 hay khong gia ri cho tham s6 P duoc bao hiéu
trong tap tham 56 hodc duoc bao hidu doi voi moi doan trong CVS. Theo mot
phuong an, gid iri chi bao co thé duoc suy ra tr tr ma (nghia la, tap bit cu thé) duoc
gom trong tap tham 56.

Néu gid tri chi bao dinh ro ma gia tri tham s6 duoc bdo hi¢u trong tap tham so,

s

sau do gid tri tham so chi duge bao hiéu trong tap tham s6 va ma gia tri ¢o the sau

do duoc su dung cho tat ca cac doan trong CVS.
Néu gid tri chi bao dinh rd ma gia tri tham s6 dugce bao hicu dor var morn doan,
sau do d&i voi mot phién ban cho phuong an nay gia tri tham s6 dé su dung do1 voi

mdi doan duogce bao hiéu trong moi doan va khong trong tap tham so.

Theo phién ban khac cho phuong an nay, gia tri cua tham s6 14 tap thu nhat
trong tap tham s6 va sau do nd duoc xac dinh do6i voi mdi doan xem liéu cd hay
khong gia tr1 tham sd s& duoc ghi de hodc khong.

Theo mét phién ban ciia phuong an nay, viéc chi bao xem lieu ¢6 hay khong
gia trl cua tham sd duoc bao hidu frong tap tham s hoac trong tiéu dé mai doan.
duoce bao hicu tach biét voi gia tri tham s6 trong (ap tham 6 (Vi du, oid tri chi bao

va gia tri tham sO duge bao hidu véi hai tr ma khace nhau, mol tr ma tuong Ung vol

18
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phan ir ¢t phap khdc nhau). Dicu nay duge minh hoa trong tép tham so chuot (SPS,
sequence parameter set) va bang ¢t phéap tidu dé doan va md ta nghia, trong do

param X, param Y va param 7 la cac tham s6 cap do doan ma co thé duoc bao

hiéu trong SPS:

BANG 5 - Ct phap SPS mau

seq parameter »ctlb\p( ') { Phin mb ta
7 sp s___.w;ign;.!__'_"q;nmmnn_sﬁce_ipaz'ams»ai.;;;é;_ﬁag ug )
i (sps signal common slice params in_sps ] :
sps_param_X_flag Lull)
sps_pavam_Y flag u( 1)
sps_param_ 7, flag ‘ u(l)
if (sps param X flag) 7
param X . 711(1)
i (sps param‘er Vﬂ‘ag)
param_Y ‘; ” u(v)
it (sps param 7 flag)
param_7. - ue( \/A)
}
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BANG 6 - Ca phap tiéu dé doan mau

segment header{ ) {

H lsps param

paranm_ X

o
(e}
=

Hilsps param Y 1

param_Y uv)
it (lsps param 7 flag)
param_7. ue(v)
|
|
- - T
[
S \
1 ,

Y nghiz

sps_signal common_slice_params_in_sps_flag:

Khi bang | dinh rd rang param X, param Y, va param 7. ¢6 the duoc dinh 10
mot trong hai SPS hodce trong cac ticu de lat

Kht bang
cac tieu &2 lat

suy ra bang U.

sps_param_X_flag:

0 dinh 10 rang param X, param Y va param 7 dugc dinb 1o trong

va sps param X flag, sps param Y flag, sps param 7 flag duoc

o
<O



45041

Khi bang | dinh rd rang param X duoc biéu dién trong SPS.

!

Khi bang 0 dinh ro rang param X duoc bicu dién trong cdc ticu de lat.

—

sps_param_Y _flag:
Khi bang 1 dinh r6 rang param Y duoc biéu dién trong SPS.

Ihi bang O dinh o rang param Y duge biéu dién trong cdc ticu de lat.

sps_param_7. flag:

Khi bang 1 dinh r6 rang param 7 duoc biéu dién trong SPS.

Khi bang O dinh rd rang param 7 duge biCu dicn tronyg cdc ticu de lat.

=

.

Pheo mot phién ban cta phuong an nay gia tri chi bao ma chi bao xem li¢u co

}
J &

hay khong gid tri neuyén khéng dm cua tham s6 duge bao hicu trong (ap tham so

hodc trong tidu dé moi doan, duge bdo hiéu trong cung tr ma (ky hiéu cwl) nhu la

oia tr1 tham sO nguyén khong am trong tdp tham so, néu gia tri chi bao dinh ro rang

o

gid tri tham sO nguyén khong am duoc bao hiéu trong tap tham so. Vidu, tr ma cwl

co the nhan gia tri nguyvén khong am bat ky voi dien giar saw:

Néu ewl o0, sau d6 gia tri tham s duge bao hidu trong céc ticu de lat; néu

khong, gia tri tham so bang cwl 1.

Theo mot cach thuc hién cua phuong an nay, gid tri chi bao indicator flag va
014 tri tham s6 nguyén khong am param p value duge suy ra to tr ma thu nhat
o - & o . . g 7

cwl trong tap tham s6 theo ma gia sau day:
Indicator flag = cwl1>0
if ( indicator flag ) {

param p value -~ cwl 1

gia sau day the hién cach thire gia tri tham so duoc suy ra tr tw ma thu

Ma

1at cw?2 trong ticu dé doan néu gia tri chi bdo dinh ro rang gia (ri tham so duoc

bao hiéu doi vai mon doan:

bho
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if ( 'indicator flag ) |

param p value =~ cw2

Theo mot cach thue hién rit gon cua phién ban cua phuong an nay. tw ma
tht nhat cw1 duoc bdo hiéu trong tap tham sO va gid tri tham s6 param p vaiue
duoc suy ra (o cewl theo ma gia sau day, trong do cwl bang 0 chi bdo ring
param p valuc duge bao hicu trong moi doan v&i tr ma cw2, va cwl 16m hon 0
chi bao ;‘Sng patam p value duge bao hiéu trong ap tham sH va co g1a tr; cwl

i

[N

i ( lewl )

param p value = cw2

ram p value cwl 1

Luu v orang trang thai “lewl” ¢ trén co thé duoce bicu thi twong duong la
Tow =07
Theo phién ban khac cho phuong an nay, gia tri chi bdo duge bao hicu trong

tap tham so tha nhat, vi du trong SPS. Néu gid tri chi bao dinh 16 rang gia tri tham

>

30 khong duoc bdo hicu doi voi mot doan, sau do gida tri tham so duoc bao hicu

~

trong tap tham so6 thu hai, vi du in PPS.

Tham s6 P ¢6 thé 1a tham s doan bét ky ma c6 thé khong doi ddi vai CVS, vi
du: bat ky tham 5 nao sau day cua phién ban VTM 5.0 hién tai:

no output of prior pics flag,

shice sao luma flag.

shice sao chroma tlag,

I
He g

roup alf enabled flag,
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dep quant enabled flag,

partition constrainst override flag.

slice loop filter across slices enabled flag,
short term ref pic set sps flag,

inter ref pic set prediction flag,

slice temporal mvp enabled flag,

mvd 11 zero flag,
coltocated from 10 flag.

num negative pices,

num positive pies,

reshaper model delta max bin 1dx,

slice reshaper ChromaAdj,

six minus max num merge cand,

five minus max num affine merge cand,

max num merge cand minus max num friangie cand,
coilocated ref 1dx

shice type,

tog2 diff min ot min cb,

max mtt hierarchy depth,

log2 diff max bt min qt, or

log?2 diff max & min qgt.

K hi tham so P dad duoce thao tuan cho dén nay, ¢é thé ¢6 nhicu hon mot tham

s6 tai mot thoi diém ma thinh thodng khong thay doi trong CVS. Chung ta sé go1

cac tham sO nay 1a cac tham so pl, p2. ... pN trong ¢t phap mau dudi day.
o bl 2

BANG 8 - Cu phap SPS mau

I~
9%
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seq parameter set rbsp( ) | Phan
mo ta
sps_param _pl ue(v)
sps_param_p2 ue(v)
sps param_pN ue(v)
|
|
1
!

sps_param pl bang 0 dinh r6 rang param pl duogc bicu dien trong cac ticu
dé 1at sps param pl 16n hon O dinh rd rang gia tri cua parain pi duge dat bang
sps param pl tudi 1.

sps_param_p2 bang 0 dinh ro rang param pl dugce bicu dicn trong cac ticu

+ A

ac

i

lat. sps param p2 [on hon 0 dinh rd rang gia tri cua param p2 dugc dat bang

sps param p2 trodi 1
sps_param_pN bing 0 dinh 10 rang param_pN duoe bicu dien trong cdc tiéu

dé {at sps param pN lon hon 0 dinh rd rang gia tri cua param pN dugce dat bang

sps param pN tror di 1
BANG 9 - Ca phap tiéu dé lat mau
slice header{ ) { Phan
mo ta

24/89
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if (Isps param pl)
param_pl ue(v)
if (Isps param p2)
param_p2 ue(v)
if (Isps param pN)
| param piN uelv)
|
|
|
1
§
Theo mot phuong an co nhom duge st dung sao cho néu co nhom ducge dat 1a
1. tat ca cac tham so trong nhém tham so c6 thé duoce bao hi¢u trong tap tham so

hoac trong tiéu dé doan. Néu co nhom duoce dat la 0, cac tham so trong nhom tham

$6 Tuon duoce bao hiéu trong tiéu dé lat. Dicu nay duoc minh hoa trong cu phap va

ngt nghia dudi day.

BANG 10 - Ca phap SPS mau minh hoa ¢& nhém

seq parameter set rbsp( ) 3

grouping flag
it ( grouping flag ) {
sps_param pl

sps_param p2

o
h

' Phan

mo (4

ue{v)

ue(v)




sps_param_pN uc(v)

]

grouping flag bing | dinh rd rdng param pl, param p2, .... param pN co

the duce dinh & moi trong hai SPS hodc trong cac ticu dé 1at. grouping flag bang 0

dirh & mine param pl.param p2. ... param pN duoc dinh rd irong cac tiéu de tat.
- fan . b T R 0 . fon

sps_parami_pl bang 0 dinh ro rang param_pl duoc bicu dien trong céc ticu
d¢ 1at. sps param pl 1om hon 0 dinh rd rang gia tri cua param pl dugc dat bang

spa param plteu di 1.

sps_parami_p2 bang 0 dinh ro rang param p2 durge bicu dién trong cac ticu
dé lat. sps param p2 1én hon 0 dinh ro rang gia tri cua param p2 dugce dar bang

sps param p2 teor di 1.

sps_param_pN bing 0 dinh o rang param pN dugc biéu dién trong céc ticu
de 1At sps param pN lon hon 0 dinh o rang gia tri cua param pN duge dat bang
Pe 1 : 5 5 : ;! 7 g 5
sps param pN trodi 1
BANG 11 - Tiéu dé doan mau minh hoa co nhom

segment header( ) | Phan

if ( grouping flag ) {

o

i (tsps param plj

26
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param_pl

if ('sps param p2

param_p2

if (fsps param pN)

Y

param_ pN

param_p2

param_pN

27/89

L ue(v)
|

Theo mot phuong 4an ¢ nhom bang 1 dinh 1o ring cac thain s6 trong nhom

thain s6 su dung cac gia tri mac dinh cua chung va co nhom bang 0 dinh ro rang cac

o

tham s0 trong nhom tham so duogc bao hiéu trong tidu dé doan. Do do, trong phicn

1

ban nay cua phuong an cic tham so khong duoc bdo hiéu trong tép tham s0, do cac

oia tri mac dinh dugc su dung thay the.

Theo mot phuong an cd nhém dugce suy ra o 2id tri tham s6 trong fuéng bit,

Vi du. tva chon bao hicu

thé chi ¢ 3an cho hinh anh khong phai IRAP.

I~

sdc gia tri tham s6 trong tap tham so hoac tiéu de doan <o



45041

Theo mot phuong an, bo ma hoa co thé thue hién tap con hoac fat ca cac
bude sau dé ma hoa mot hoac nhiéu anh vao trong luéng video dugec ma hoa
(CVS, coded video sequence), trong do CVS s¢ bao oom it nhat tap tham s6 thu
nhat va tap hai hoac nhiéu doan. Tap tham s6 tht nhat vi du ¢o thé la SPS, PPS,

DPS, VPS hodc tiéu dé anh tap tham sb (PHPS).

CBudce | Xac dinh tham s P néu gid tri cua tham s6 P khong thay doi cho tat

ca cac doan trong CVS.

Bude 2: Xay dung tip tham so tha nhat nhu [a tap tham so cung cap thong
tin ma dinh ro xem liéu c6 hay khong gia trl cua tham s6 P duoc bao hiéu trong
tap tham <6 (vi dy, iap tham so thtr nhat hodc tap tham s6 ihac). Vi du, néu no

o

duoe xae dinh ring 214 tri cua tham s6 P khéng thay ddi cho tat ca cac doan trong
VS, suu d6 thong tn 8 chi rd rang gia tri cua tham s P duoc bao hicu trong @ép
tham 50, néu khong thi thong tin s& chi ro rang gia tri cia tham s6 P duoc bao hicu
d6i vai moi doan trong CVS. Néu gid tri cua tham s6 P duge bao hiéu trong tap
tham $6, gid tri cua tham $& P ¢6 thé duoe ma hoa trong tr ma clng cung cap
thong tin ve viée xem liéu ¢ hay khong gid tri cua tham 56 P duoc bio hiéu trong

tap tham so.

Rude 3: D61 voi moi doan trong CVS, néu nd duge xac dinh rang gia tri cua
tham s6 P sé khong thay déi cho tat ca cac doan trong CVS, sau d6 gom gia tri cua

m 6 P trong doan. Gia tri t6t nhat 1a duge gom trong ticu dé doan (vi du. dugc

o

th

o

ma hoa trong tor ma trong ticu dé doan).

gom trong

&
o

Bude 4 Dot vér mot doan, ncu gia tri tham so cho tham s P duoc
doan, sau d6 di 1éu doan ma hoa cna doan st dung gia tri cua tham s6 P ma dugc
gom trong doan. néu khong thi dir liéu doan ma hoa cua doan su dung gia tr1 cua

tham so0 P ma duoc bao hiéu boi tap tham so.

Theo mot phuong an, bo giai ma co thé thuc hién tap con hodc tat ca cac

bude sau dé giai ma mot hoac nhicéu anh tr luong video duoc ma hoa (CVS, coded

o

video sequence), trong do CVS bao gom it nhat dp tham s6 tha nhat va hai hoac
i o o < <

/

nhicu doan.

N
co
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Bude 11 Giai ma gid tri chi bao t tr ma thi nhat trong tap tham so tha nhat
trong CVS. Gia tri chi bdo ¢6 the 1a gia tri 1-bit (vi du, td ma co theé gdm co bit

don).

Budce 2: Xac dinh o gia tri chi bdo xem liéu co hay khong gia tri cua tham $0
P duoc chi ro trong tap tham s6 hodc duoc chi o bot tr ma thit hai trong mdi
doan. Su hién dién cua tir ma thu hai trong doan co thé duoc phu thudce vao gia tri
chi bao.

8}

Jude 3: Néu nd duoe xac dinh rang gid tri cua tham so P dugce chi 1o trong
tip tham s0, sau d6 gial ma gia tri cua tham sO P a7 tédp tham so. (Gia tr1 ctia tham
50 P vidu ed thé ta duoc suy ra tr (o ma tha nhat hode duoc gidr ma tor (r ma thu

ba trong tap tham <o.

Birace 4: 1200 vol moi doan, thuc hién cac budc 4A va 418,

Budc 4A° Néu nd duogce xac dinh rang gia tri cua tham sé P duoc chi ro trong
moi doan, sau do giai ma gid tri cua tham s6 Pt tir ma tha hai trong doan. Tu ma
th hai tot nhat la duge giai ma tu tiéu dé doan.

Budce 4B: Giai mad du liéu doan cua doan st dung gia tri cua tham so P

Trong mot bicn thé cua phueng an nay gia tri chi bao dinh ro rang @ia tri cua
tham so P duoc dat 1a gid tri mac dinh déa biét bo giai ma hodc gia tri cua tham so
P duoc bao hidu doi vol mot doan trong CVS.

Cac truong hop trong do gia tri tham so la ga tr1 1-bit

Trong mdt sO truomg hop st dung gia tri tham so cho tham so P 1a gid
boolean, thay vi gia tri chung hodc gid tri nguyén khong am. D61 vai cac truong
hop st dung nhu vay tham so P duoc goi la “co F”.

Theo mot phuong an, vice chi bao xem liéu ¢o hay khong co FF duoc bao hicu
trong tap tham s0 hodc trong tiéu dé mot doan duoc bao higu riéng to g1a tri cua co

F trong ap tham s6, vi du, gia tri chi bao va gia wi tham so duoc bao hiéu v hat t

Theo phuong an thay the, néu gid tri chi bao dinh rd rdng gid tri cua co F duoc

29
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bao hicu trong tap tham so, sau d6 gia i chi bao duoe bao hicu trong cung tr ma
nhu gid tri cua co I
Vi du, tr ma co thé 1a tr ma 2-bit (ky hiéu cw) ma c6 thé dam nhan it nhat ba
gia tri khac nhau, 0, 1 va 2 voi dien giai sau:
cw 0 Giatri cua co F dugce bao hiéu trong cac ticu dé doan;
cw 1o Giatricuaco FlaoO; va
cew > 1 (vidu, cw=2): Gia tri cuaco Fla 1.
Theo phuong an thay thé. cdc gia tri cia cw c6 cach giai thich sau:
cw 0 Gidwicuaco b la0;
cw o lr Giatrtenaco Flalova
cw > 1 (vidu, cw 2): Gia tri cua co F dugce béao hiéu trong cac ticu dé doan.

Theo mot phuong dn, tr ma thi nhat cwl (vi du, tor ma dar 2-bitj duoc bao
hicu wong tap tham so va gia tri cua co F (ky hiéu “flag { value™) duoce suy ra

cwl, trong doé gia tri cia cwl bang 0 dinh ro rang flag T value duoc bao hicu

trong tr ma (ky hiéu cw2) trong moi doan, va gia tri cua cwl bang 1 hoac 2 dinh
rd rang flag f value ~ gid tri cua (ewl-1). Dicu nay duge minh hoa trong ma gia

s

sau day:
if (ewl =:0)

flag f value  cw2

1 value = cwl-1

f .

Theo phuong an khac, gida i chi bdo, indicator flag, va gia tri cna co [,
flag 1 value. duge suy ra tir tr méd thu nhat cw! trong tap tham so theo ma gia sau
day:

Néu ewl 00, sau d6 indicator flag 0, néu khong thi indicator flag

it (indicator flag ) ¢

30
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A «

Ma gia sau day thé hi

(hodc «

co) cw?2 trong ticu dé doan mu

45041

. ,

duoc bao hicu dor vor mor doan:

if ( lindicator flag ) {

flag f value— cw2

f -
Theo mot phuong an,
fag © value co the duoc suy ra
BANG 12 - Co chi
cwl
cw i indicator flag
0 0
|
|
10 i
!
1
i
1 i1 1
1

Torma cwl diroe bao hicu vai phan m o t4 ma hoa ¢ dinh nhu fa u(2).1

la hai bit fuén duce bao hiéu. Toma cwl ¢co thé ¢

gia tri chi

-1
i

hao co

l
|
%
L

¢n cach gia tri cua co I duoc suy ra ot ma thu hai

i chi béo dinh rd rang gia tri cua co F

chi bdo va gia tr1 cua co b

i ba gia tri cua twr ma thi nhat cw i, theo vi du:

b4o va fiag { value duge suy ra tir ba gia i cua (r ma

flag f value

Gia tri duoc chi 16 trong ticu de

mo1 doan
flag f vailue 0
flag f value = 1

H](l

ing dugce bao hiéu voi phan mo

ta nhi phan bac mot rat gon vai gia tri 16n nhat (maxVal) duoe dat la 2, ma chi co

thé bao hiéu ba gia tri,

vi du (0, 10 hoac 11

). Phan mo ta nhi phan bac mot rat gon

¢ thé, nhu trong dic ta VVC du thao, duge chi bdo bai tu(v) trong bang ca phap:

BANG 13 - Viduv

¢ phan mo ta ma hoa béc ba

31/89
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seq parameter sct rbsp( ) |

sps_or slice {1 _flag

32/89

tu(v)

t
§

MOU Toy ich cua vice ma hoa ewl vot 0, 10 hode 'l so voi vice st dung har
hit ¢f dinh fa bat ol khi ndo flag [ value dugce chi dinh wong ticu dé doan, chi can

cing duge xem xét, vidu (1, 01, 00) hoac (10, 11, 0).

(N phap va ngd nghia mau
duoe dirth ro.

BANG 14

seq parameter S

sps_fla gy_"ﬂ

sps_flag {2

sps_flag N

Cac gia i tr ma khac hodc hodc su két hop cua ba gia t1 (0, 10,

dudi day minh hoa cach cac co 1. {2,... 1

1). ¢6 theé

!

i Phan

mo {4

u(v)

tu(v)




: |
, |
1

sps_flag 1 bang 0 dinh 16 ring flag f1 dugc bicu dién trong cac ticu dé lat

sps flag 1 16n hon 0 dinh o rang gia tri cua flag {1 duge dac bang sps flag 1 tu

~
L.

di 1. Gia tri 1on nhat maxVal cua tu(v) nhi phan bac mét rit gon duoc dat bang

sps_flag §2 bang 0 dinh 10 rang flag 2 duge biu dién trong cac ticu d¢ lat.

sps flag {2 16n hon O dinh ¢

rang gia trf cua flag 2 duge dat bang sps flag 2 trur

dr 1. Gia tr1 16n nhat maxVal cta tu(v) nhi phan bac mot rut gon duoc dat bang 2.
sps_flag N bang 0 dinh ro rang flag N duoc bicu dién trong cac ticu de lat,
flag N ion hon O dinh ro rang gid ti cua tlag (N duce dit bang sps flag [N

ey i1, Gia trr 1on nhal maxVal caa ta{v) nhi phan bac mot rat gon duoc dat bang

BANG 15
slice l‘tczéler( ) 7 S 7 Phin ‘
mo ta
”if(isps;_ flag 1) - -
flag {1 4 ‘ ulh
7 if{!spsi fhg D) ‘ 7 7 ‘ _ N '
flag 12 7 / ()

if (!Sps flag N)

flag N

33/89
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Theo mot phuong an, b0 ma hoa cd thé thuc hién tap con hodc tat ca cac

bude sau dé mi hdéa mot hoac nhiéu anh trong luong video duoe ma hoa (CVS,
; < o o -

coded video sequence), trong do CVS sé€ bao gom it nhat tap tham so va har hoac

nhiéu dean.

Juge 1: Xace dinh dé co F néu gid tri cua co F sé khong thay déi cho tar ca

-

céc doan trong CVS.

Bude 2: Bao hiéu gia (i chi bac wong tor ma thu nhat trong tap tham so.
trong ¢ néu nd duge xac dinh ring gia tri ctia co F s khong thay déi cho tat ca
cie doan ong CVS sau do gid tri chi bao dinh o 1'511‘13; otd tri cua co F duoge bao
meu rong tap tham 50 (hodc tap tham s6 khac), néu khong tht gia tri chi bao dinh

15 rang gia tri cua co F duoe bao hiéu doi voi moi doan trong CVS.

Néu gia tri chi bdo dinh 1o rang gia tri cua co F duoce bdo hi¢u trong tap tham
5. sau do buoc 3A dugce thuc hién hodc bude 3B dugce thuc hien.

Bude 3A: aj Bdo hiéu gia tri cua c¢o F trong tap tham so (gid tri cua co b v

du ¢o thé 1a duoc bdo hiéu trong tr ma thu nhat cung var gia tri ¢hi bao hodc irong
: : : o S} ks ! C 5
tr ma thu ba trong tap tham so) va b) doi voi moi doan, dit licu doan ma hoa cua

doan s dung @i1a tri cua co |

> D
Bude 3B: 1361 vol moi doan, a) bao hiéu gia tri cua co F trong th ma thu ha
trong doan (tr ma thi hai tot nhat la duoc bao hiéu trong ticu dé doan) va b) du

liéu doan ma hoa cua doan su dung gid tri cua ¢o F cho doan.

B6 giai ma co-thé thue hién tap con hodc tat cd cac bude sau cho phuong an
nay dé giéi ma mot hofic nhicu anh tr luong video duge ma hoa (CVS. coded
video sequence). rong d6 CVS bao gom it nhat mot tap tham so va hat hoac nhicu
doan.

Bude 1. Giai ma gia tri chi bdo tor tr ma thir nhat trong tap tham so6 trong
CVS. Tap tham so vi du c6 the 1a SPS, PPS, DPS, VPS hoae PHPS. Gia tri che bao

co the 1a gia try i-bit.

34/89
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Bude 2: Xac dinh tur gia tri chi bdo xem liéu c6 hay khong gia tri cua co F
duge chi rd trong tap tham s6 hodc dugce chi ro boi tr ma thi hai trong moi doan
ma hoa.

1

Bude 3: Néu duoc xac dinh rang gia tri cua ¢o F duge chi r6 trong tap tham
s6, sau do giai ma gid tri cua ¢ F o tap tham s0. Gia tri cua cO F vi du c6 thé la
duoc suy ra ti tr ma thir nhat hoac duoc giai ma to or ma thi ba riéng biét trong
tap tham so.

Budce 4: Do var moi doan thuce hién cac budc 4A va 4B.

Bude 4A: Néu duoc xac dinh rang gia i cua ¢o F duoc chi vo trong moi
doan. sau {6 giai ma gia tri cta co F ol tr ma thi hai trong doan (to ma th hai ¢6

thé 1a mot phan coa tuéu de doan).

Rudc 4B Giai ma d licu doan cua doan su dung gia tri cua co b, ma hoac

duoc xac dinh tr (r ma thir hai hoac tr tap tham so.
Buoc suy ra gia tri tham so

Theo mot phuong an, gia tri cua tham 56 P ddi voi mdi doan trong CVS ¢o thé
dirge suy ra tr mot hoac nhiéu céc gid tri tham s6 khac trong ticu dé va/hoac trong
tap tham $6 trong CVS va gia tri chi bao duoc bao hiéu (vi du trong tap tham so
trong CVS) ma dinh ro xem liéu co hay khong gia tri cua tham s& P ma duoce suy ra

tr mot hode nhiéu e1d tri tham so khac.

Theo phuong an khac, gia tri cua tham s6 P d6i voi mdi doan trong CVS ¢6
thé fa: i) duoc suy ra tit mot hodc nhiéu gia try tham 56 khac trong ticu deé va/hoac
trong tap tham $d trong CVS hoac 11) dugc bao hicu ddi v&i mdi doan, va gia tri chi
bao dugc bao hiéu (vi du trong tap tham 56 trong CVS) ma dinh vo mot trong: 1) la
gia (1 cua tham s6 P ma duoc suy ra hodc ii) la gia ] cua tham s0 P duoc bdo hiéu
in moi doan.

Theo phuong an khac, gia tri cua tham s6 P dbi vai mbi doan trong CVS may
be: 1) duge suy ra tr mét hoac nhicu gia tri tham 56 khac rong ticu de va’/hoac trong
tap tham 50 trong CVS, 1) duge bao hicu dor vai mon doan, hodc i) duge ;;5111

(rony tap tham <0 trong CVS. va gia tri chi bao duoc bao hiéu (vi du trong tap tham
pan . ; o 9 o H 3 % . o s

35
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4

s0 trong CVS) ma dinh ré mét trong: 1) gia tri cua tham s6 P nén dugc suy ra, ii) gia
{r1 cua tham 56 P duoe bao hiéu trong moi doan, hodc iii) gia tri cua tham s6 P duoc

'

gOm trong tap tham so trong CVS.

Theo phuong an khac, gia trn cua tham s6 P ddi vai moi doan trong CVS ¢
thé: 1) duge suy ra tr mot hodc nhiéu gia tri tham s6 khac trong tiéu dé va/hoiac
trong Lap tham s6 trong CVS hoac ii) duge gom trong tap tham s6 trong CVS, va gia
tri chi bao duge bao hiéu (vi du trong tap tham sb trong CVS) ma dinh 16 mot trong
cac: 1) ¢id tri cua tham sd P duoc suy ra hodc 11) gia tr1 cua tham 56 P duoc g(‘")m
frong tap tham s6 trong CVS.

Theo vhuong an khac, tap tha so (vi du, SPS) cung cép thong tin chi bao mot
rong cdc: i gia trt cua tham sO P ddi voi mbi doan duoe suy ra tr tham sé khéc doi
vat mot doan, ii) gid i cua tham 56 P duoc cd dinh cho tat ca céc doan (vi du duoc
¢ dinh fa gia trn mac dinh hodc gid tr1 duoc bao hic¢u). hodc iir) ma gia tri cua tham
$& P duoe bao hicu ddi vai moi doan.

A4

Vi du, trong kich ban ma héo toan b heac trong mot kich ban hoi nght truyén

hinf c6 d0 e thap, tham so slice type ¢é thé duoce suy ra oy loar anh. Theo do, gia

1

tri cho tham 0 slice type can khong duge bao hi¢u cho moi lat (nghia fa, mor lat

khong can phai chua gia (ri cho tham so shee type khi bo giai ma co the, dbi vai

moi lat. suy ra gia tr tham so slice type ding).

Theo mot phuong dan. bo ma hoa co thé thuc hién tap con hoic tat ca cac
budc dudi day dé ma hoa mot hodc nhicu anh trong luong video duge ma hoa
(CVS, coded video sequence), trong dé CVS s& bao gom it nhat mot tap tham so
va hat hodc nhicu doan.

Bude 1 Dot voi tham so P, xéac dinh xem liéu ¢ hay khong: 1) cho tat cd cac

doan trong CVS gid tri cua tham $6 P co thé duoc suy ra dua trén tham so Q khac
(vi du, dugce suy ra tu QQ va 0 hoac nhiéu cac tham sb khac), ii) gia tri cua tham 56
P s& khong thay doi cho tat ca cac doan trong CVS. hodac iii} gid tri cua tham sH P
s¢ khong thay doi cho tat ¢ cac doan trong CVS va, cho tat ca cac doan trong

CVS, khong the duge suy ra tr mot hoac nhicu cac tham so khac.

|95}
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Bude 2: Gom tr ma thir nhat (cwl) trong tap tham s6, trong d6 gia tri cia
cwl (con duoc bict dén nhu “gid tri chi bao™) phu thude vao gia tri nao duoc xac
dinh trong budce 1. Nghia la, 1) néu duoe xac dinh rang cho tat ca cac doan trong
CVS gia tri cua tham s6 P co thé duoc suy ra dua trén tham sd Q khac, sau do cwl
dinh 16 rang, cho tat ca cac doan trong CVS, gia tri cua tham $6 P co thé duoc suy
ra dua trén tham ) Q) néu khong thi, néu duoc xac dinh l'fing g1a tr1 cua tham
s6 P sé khong thay doi cho tit ca cdc doan trong CVS, sau do cwi dinh ro rang gia
tri cua tham s6 P duoc bao hiéu trong tap tham 5o 1il) néu khong thi, cwl dinh ro

rang uia tri cua tham so P duoc bao hiéu do1 voi mot doan trong CVS.

Buoe 3: New ew! dinh 5 rang gia iri cua tham s6 P duoe bdo hicu trong tap
tham s6, sau do bao hieu gia tri cua tham s6 P trong tap tham so0. Gia tri cua tham
s6 P i du o thé 1a duoc bao hién trong th ma thi nhat cing voi gia tri chi bao

hodc trong to ma thtr ba trong tap tham so.
Budce 4: Dot vor moi doan thuc hién cac buoc 4A va 4B.

Bude 4A: Néu ewl dinh ro rang gia tri cua tham sé P duoc bao hicu trong
moi doan, sau do bao hiéu gia tri cua tham s6 P trong to ma thu hai trong doan. Tu
ma th hai 1a tot nhat 1a duoc bao hiéu trong ticu dé doan.

Budc 4B: D licu doan mé hoa caa doan su dung gia tri cua tham 5O P

Ro gidi ma ¢6 thé thuc hién tap con hodc tat ca cac buoc sau dé giai ma mot
hodac nhigu anh i luong video duge ma hoa (CVS, coded video sequence), trong

do CVS bao gom it nhat mot tap tham s6 va hai hodc nhiéu doan.
Bude 11 Gial ma gia tri chi bao tu tor ma thir nhat trong tap tham s6 trong
CVS. Tap tham $6 Vi du ¢o thé 1a SPS, PPS, DPS, VPS hoac PHPS.

Bude 2: Xac dinh tir gia tri chi bao xem liéu ¢6 hay khong: i) gia tri cua tham

sO P nén duoc suy ra duge dua trén tham b Q, ii) gid tri ctia tham s6 P duoc chi rd

trong tap tham s0, hodc i111) gid 1 cua tham $6 P duoc chi ré boi tor ma tht hai

trong mo1 doan cua CVS,

Bude 3: Néu duoc xac dinh rang gia tri cua tham s6 P duoge chi ro trong tap

tham QF sau o gial ma gid tri cua tham s6 P tu tap tham s6. Gia tri cua tham s6 P

oe)
~J
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vi du co thé 1a duoc suy ra tr tr ma thw nhat hoac duoc giai ma twr tr ma th ba

trong tap tham so.

Bude 4; Néu duoce xde dinh rang gia tri cua tham so P nén dugc suy ra duoc
dua trén tham so Q, sau d6 xdc dinh gia tri tham so cho tham s6 Q va sau do suy ra
gi4 tri cua tham so P dugce dua trén gid tri tham so doi voi tham s6 Q. Vi du, Pv

flQv....). trong d6 Pv 1a gid tri tham s0 cho tham s6 P, () la ham, va Qv la gid tr

tham so cho tham s6 Q. Nghia la, Pv ¢o thé 1a ham cua it nhat Qv.
b

Bude 5: D6i voi moi doan thuc hién céc bude SA va SB.

Bude SAT Néu duoe xac dinh rang gia (ri caa tham so P duoc chi 10 trong

Mot doan, sau do gial ma gid wi caa tham so P vt ma tho hat trong doan.
Budce SB: Giai ma du liéu doan cua doan st dunig gia tr1 cua tham so P.
Cac vidu

Dudi day 1a mot vi du cu thé vé ¢t phap va ngit nghia cho SPS va uéu dé Tat
(rén dau dic ta du thao hién tai VVC. Luu ¥ rang khong phai tat ca cac tham so
duoe tim théy la tinh trong phién ban hién tai cua phén mém VTM (5.0) duoc bicu
dién trong phién ban hién tai cua dac ta du thao VVC (JVET-N1001-v7). Mot sb
tham sb ctng co tén khac nhau trong phan mém va dac ta mac du cach dién giai
cua chung la twong duong. Vi du: five minus max num affine merge cand
trong phan mém V™M 5.0 twong duong VOl
frve munus max num subblock merge cand trong dac ta dy thio VVC hién tai.

Dicu nay du kién sé duge can chinh khi thong so ky thuat VV da duoc hoan

BANG 16

seq parameter set rhsp( ) Phan

I mb ta

i
|

sps_decoding parameter_set_id 1 u(4)

38/89



39/89

sps_or_slice_flag u(h)
if (sps or siice flag ) {
sps_or_slice dep quant _enabled_flag tu(v)
For (i=0, i<2;i++)
sps_or_slice vef pic_list_sps_flagli] tu(v)
sps_or slice temporal_mvp_enabled_flag tw(v)
sps_or shlice mvd {1 _7zero _flag t(v)
sps_or shice coltlocated from 10 _flag tu(v)
sps_or slice chroma residuai_scale_fiag tu(v)
sps_or slice six_minus max_num_merge_cand ue(v)
sps_or_slice five minus_max_num_subblock_merge cand l ue(v)
ue(v)
sps_or slice_max_num_merge_cand_minus_max_num_triangle ca
nd
y
5
!
J
(ac ngu nghia SPS:
sps_or_slice flag  bang 0 dinh 0 rang cdc gida  wi  cua
sps or slice dep quant enabled flag, sps or slice ref pic list sps flag,
sps or slice temporal mvp enabled flag, sps or shlice mvd 11 zero (lag,
sps or slice collocated from 10 flag,

(OS]
Ne
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sps or slice siXx minus max num merge cand,
sps or slice five minus max num subblock merge cand va
sps or slice max num merge cand minus max num ftriangle cand duoc suy ra

bane 0. sps or slice flag biang 1 dinh 1o rang cac phan to ot phap
2 v Hdg 24 ! g { ]

sps or slice dep quant enabled flag, sps or slhice ref pic list sps flag,
sps or slice temporal mvp enabled flag, sps or slice mvd 11 zero flag,

sps or slice collocated from 10 flag,

sps or slice sixo minus max num merge cand,

sps or slice five minus max num subblock merge cand va
sps o shice max num merge cand mimus max pum rangle cand a6 mat

trong 5P5.

sps_or slice dep quant_enabled_flag bang 0 dith o rang

dep quant cnabled flag  duoc bitu dién trong cac  tiéu dé  lat.
sps or slice dep quant enabled flag 1on hon 0 dinh o rang
dep guant enzbled flag dvoc suy ra bang sps or slice dep quant enabled flag
trr di 1. Gia tri {on nhit maxVal cua tu(v) nhi phian bac mot mt gon duoc dat ‘oﬁng
8]

/

sps_or_shice ref pic list_sps_flag[i] bang 0 dinh o ring ref pic list sps[i]
. 3 o L a4 . T e . o s
duoe bréu dicn trong cac ticu deé fat sps ov slice ref pic list sps flag[i] Iom hon O
dinh e réng ref” pic list sps|i] duogc suy ra hang
sps or shice ref pic list sps flag[i] triv di 1. Gia tri lon nhat maxVal cua tu(v) nhi
phan bac mgt rut gon dugc dat bang 2. [luu y: tham sO chung cho tat ca

ref pie hist spsfi] la dicu co the. ]

sps_or slice temporal mvp_enabled_flag  bang 0  dinh 16 rang

¢ temporal mvp enabled flag duoc biéu dién trong cde ticu de lat cua cac lat

[92]
O

vi slice type khong bing 1 rong CVS. sps_or slice temporal mvp enabled [lag
iém hon 0 dinh rd rang slice temporal mvp enabled flag duoc suy ra bang
sps of slice temporal mvp enabled flag troe di 1. Gida t1 1én nhat maxVal cua
tiv) nhi phan bac mot rat gon dwoc dat bfmg 2.

sps or slice mvd 1 zero flag bang 0 dinh 10 rang mvd 11 zero flag duoc
— - p— —_ J— —_— t) g o . A . 5 v

40
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biéu dién trong cac ticu dé lat sps or shice mvd Il zero flag lon hon 0 dinh ro
rang mvd 11 zero flag duge suy ra bang sps or slice mvd 11 zero flag tru di 1.

Gia tri 1én nhat maxVal cua tu(v) nhi phan bac mot rut gon duoc dat bang 2.

sps_or_slice collocated from_l0_flag bang 0 dinh ro rang
collocated from 10 flag  duoc bicu dién  trong  cdc  ticu dé  lat
sps or slice collocated from 10 flag Ion hon G dinh ro rang
collocated from 10 flag dwoc suy ra bang sps or siice collocated from 10 flag
trae di 1. Gra oy 1on nhat maxVal cta tu(v) nhi phan bac mot rat gon duoc dat bﬁng

P

sps_or_stice chiroma_residual_scale_flag bang 0 dinh 1 ring
slice chroma residual scale flag duoc bidu dién ftrong cac tidn dé At
sps_or slice chroma residual scale_flag  lén hon 0 dinh 10 rang
slice chroma residual scale ilag dugce suy ra bang

sps or slice chroma residual scale flag wirdi 1. Gid tri 1om nhat maxVal cua tu(v)

nhi phan bac mot it gon duge dat bang 2.

sps_or_slice six_minus_max_num_merge_cand bing 0 dinh rd rang

lat.

>

six minus max num merge cand dwge bicu dién trong cic ucéu d
sps or slice six minus max num merge cand Ion  hon 0 dinh 1o rang
$iXx minus max num merge cand duoc suy ra bang

sps or slice six minus max num merge cand tru di 1.

sps_or slice five_minus_max_num_subblock merge cand bang 0 dinh 0
rang five minus max num subblock merge cand dugc biéu dién trong cac tiéu dé
lat. sps or slice five minus max num subblock merge cand Ion hon O dinh 1o
rang  five minus max num subblock merge cand  duge  suy ra bang

~

sps or slice five minus max num_subblock merge cand trur di 1.

sps_or slice max_num_merge_cand_minus_max_num_triangle_cand
bang 0 dinh 1o raing max num merge cand minus max num triangle cand duoc
bicu dien trong cac tieu dé lat.
sps.or slice max num merge cand minus max num triangle cand lon hon 0

dinh rd ring max num merge cand minus max num (riangle cand dugc suy ra

41
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bang sps or slice max num merge cand minus max num triangle cand minus.

BANG 17

slice header( ) { Phan
mo ta
slice_pic_parameter_set_id ue(v)

if( rect slice flag || NumBricksInPic> 1)

stice address , u(v)

| | | |

i treet shee flag && fsingle brick per shice flag ) |

| :

! - ——— e e e e .

! pum_bricks in slice_minusi ue(v) |
S . . P
slice _type ue(v)

ifl NalUnitType == GRA NUT)

recovery poe cnt sc(v) |
] y_poc_
: |
§' ‘ ‘ |
 slice pic_order_cnt_lsb Cu(v) i

IDR W RADIL. || NalCnitType
(DR MNP I

bf( NalUnitType

NalUnitType ~~ CRA NUT)

no_output of prior_pics_flag u(l)

il output flag present flag) ,
1
|

pic_ouiput flag | u( 1)

( ( NalUnitType - IDR W RADL & NalUnitType -

VIDR N LP ) I

sps idr rpi present flag ) |
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for( 1 071201

RIS
if{ num ref pic lists in sps[1] > 0
'sps or slice ref pic list sps flag] 1 ]

(i 0L (o 1 && rplladx present flag )

ret _pic list sps_flag[ 1]
if{ et pic list sps flag[ 1 ]) |
if( num ref pic hsts in ospsf1]>1 &&

(i =0 v 1 && rpllidx present flag ) ))

ref pic dist id« 1|

telse

ref pic list struct{ i, num ref pic lists in sps{1])
for( i 0; ) < NumbtrpEntries| 1 ][ Rplsldx{ 1] ]y ) {

if( ftrp in slice header flag[ i |[ Rplsldx{i]])

slice poc Isb 1] ]

delta poe_msb_present flag[ 1 ][ ] ]

i delta poc msb present flag[ 1][]])

~ delta_poc msb_cycle It] 11{]]

&&

&&
)

u(l)
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if( ( shice type ! T && num ref entries] O || Rplsidx

011> 1)
{ slice type =+ B && num ref entries| 1 ][ Rplsldx[ 1 ]]>1))

num_ref idx_active override_flag

if{ num ref 1dx active override flag)

for{ 1+ 0vi<<(slice type = B22:0 1) itt)

A num ret entries) 1 || Rplsldx[ 1] ]2

\/

P
i

pum cef idx active minusi[ 1]

if( partition constraints override cnabled flag ) {

partition constraints override flag
il partition constraints override flag ) {
slice log2 diff min g{ min_cb_luma

stice_max_mtt hierarchy depth luma

<o

1 shice max: mtt hierarchy depth luma !

stice togZ diff max bt min_qt luma

H

slice log2 diff max tt min gt luma

if{ shice type =1 && qtbtt dual wee intra flag) {

44

u(i)

uelv)

ue(v)

ue(v)
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slice_log2 diff min_qt_min_cb_chroma uc(v)
stice._ max_mtt_hierarchy depth_chroma ue(v)

iff slice max mtt hierarchy depth chroma ! 0)

slice log2 diff max bt min_qt_chroma ue(v)
slice log2 diff max_tt_min_qt_chroma ue(v)

i (slice type 0 194

f( lsps or siice temporal mvp enabled flag )

slice temporal_mvp_enabled_flag a(l)
if( slice type -~ B && lsps or slice mvd 11 zero flag )

_ 1
mvd 1T _zero_flag u(l)

if( cabac imt present flag )

cabac_init fiag : ’ u(l)

if( slice temporal mvp cnabled flag ) 1

if( slice type =+ B && Isps or slice collocated from 10 flag)

cotlocated from 10 flag u(h)
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it weighted pred flag &&

{ weighted bipred flag && shee type

pred weight table()

slice type

B))

if( 'sps or slice six minus max num merge cand )

siv_minus_max_num_merge_cand

i sps affine enabled flag &&

lsps or slice five minus max num subblock merge cand )

five minus max num subblock _merge cand
if{ sps (pel mmvd cnabled flag)
slice fpel mmvd enabled_flag

H{ sps triangie enabled flag && MaxNumMergeCand >+ 2 &&
fsps or slice max num merge cand minus max num triangle cand )

max_num_merge cand minus_max_num_triangle cand

sps ibc

enabled flag

&

! clse if {
lsps or slice six minus max num merge cand )
Six_,_minusﬁmax_nium_‘mergeig;rf’u‘r;(;rm< 7 : ! o
Siéca_qp_dch';a
” it pps _s]i(;c‘ chrm;na: Vq}; _(‘n"fset:,_ pl»‘e;e“nt_k_ﬂag) { . E ‘
slice chb qgp_offset - -
stice cr gp offset
s}ice_joinl_CbCI‘mqp_di‘t'set

46
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ue{v)

ue(v)
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if( sps sao cnabled fla

47/89

_sao_luma_flag

0)

f( ChromaArray Type 1+

w2

slice_sao_chroma _flag

i sps adis cnabled flag ) |

i enanled flag

i slice alt’ enabled flag ) |

stice num’ alf aps_ids luma

for( 1~ f

0;1 < shice num alf

slice_alf aps_id_lumal i |
slice_alf chroma ide

sh

il ce alf chroma ide
shee num alf aps ids luma ! 1))

siice_alf aps_id _chroma

aps ids luma; 1+t )

u(s)

—t
~—




if( 'dep quant enabled flag )

sign daia hiding_enabled_flag

if( deblocking filter override enabled flag )

deblocking filier override flag o
f( deblocking filter _ov\';n'idé haig){iA -
si‘écs:_dc‘m-t;fckinrgr__x"‘i’!{eiy‘;érirsrab!ed*ﬂag
1 tslice debiocking filter disabled ilag )3
i :
slice beva offsce div2
stice te offset div2 7
o
| )
feps tmes eibled flag) | -
Sl_ia;c_ji‘nts_vn31}3{3&%!5;@ - -
i i shice Imes enabled flag ) |

slice Imes_aps_id

i 1 qibtt dual tree intra flag && slice type 1) && (

Lisps or slice chroma residual scale flag ) )

stice chiroma_residual scale flag

if ( entropv coding sync enabled flag)

S S S

u(l)

i)
selv)

se(v)

ullh)

u(l;
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num_entry point_offsets uc(v)
if( NumEntryPoints > 0 ) {

offset len minusl ue(v)

for( 1+ 0; 1< NumkEntryPoints; 1+ )

entry_point_offset minusl{ 1| u{v)

hyte alignment{ )

Fig.4 1 so dé minh hoa quy trinh 400 ma bd giai ma theo mot phuong an co
thé thue hién. Quy rinh 400 ¢d thé bat dau tor bude s402.

Budce s402 bao umn bo giai ma thu (vi dy, nhan 6r bd ma hoéa hodc nut mang

khéac hodc lay tr bd nhd) tap tham s6 tht nhit cua tuong bit video duge ma hoa.

Bude s404 bao gom bo giai ma, duge dua trén tr ma thir nhat dugc gbm trong
tap tham s tht nhat nhan duoe, xdc dinh mot trong céc: 1) moi doan duoc gé M
trong tap doan thu nhat bao gdm gia tri tham s6 tuong Gng vor tham s6 cu thé, i)
tap tham s6 duoge gom trong ludng bit bao gdm gia tri tham sb twong ung véi tham
sb cu thé (vi du, tap tham s6 bao gGm fr ma W do tham s co thé duoge suy ra), trong
do gia try tham s ¢6 thé duoc s dung dé giai ma du hiéu doan cua mdi doan duoc
gOm trong p doan thu nha at, i1y gia i tham s6 mac dinh trong ing véi tham s6 cu
thé s duoc su dung d dé g grar ma du lieu doan cua moi doan duoc g,S m trong tap doan
thir nhat, hoéc iv) gia tri tham 56 tuong ung voi tham $6 cu thé c6 thé duoc suy ra to
mot hodc nhicu cac gia tri tham s6 khac duoc gom trong luong bit, trong dé gia tri
tham so duoc suy ra ¢co thé duoc su dung dé giai ma du licu doan cua mdi doan
duoc gom trong tap doan thu nhat. Nghia 1, bo giai ma, duoc dya trén tr ma tha
nhat, xac dinh xem liéu co hay khong mdi doan duoc g6111 trong tap doan th nhat

bao gom gia ui tham sd twong ang vot tham so cu the.,

49
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Theo mat so phuong an, ¢ bude s404, bo giai ma, duoce dua trén tr ma thu
nhat xac dinh hodc: 1) moi doan duoc gom trong tap doan thir nhat bao gom gia tr
tham s6 tirong trng vai tham so cu thé hodc 2) tap tham so duoce gom trong luong bit

bao gom gia tri tham s6 twong Gng voi tham so cu the.

Theo phuong én khac, o budc s404, bo giai ma, dugce dya trén tr ma thu nhat
xac dinh hodc: 1) moi doan duoc g6111 trong tap doan thu nhat bao gém gia tri tham
) tuong ung voi tham 50 cu thé hoac 2) gia tri tham sd mac dinh tuwong Umg vai
tham s6 cu thé s¢ duoc su dung dé giai ma du liéu doan cua moi doan duoc gém
trong tap doan thu nht.

i

Cheo ot phuong dn khac, & bude s404, bo gidi ma, duce dua trén tr ma thi
nhat xac dinh hoac: 1) moi doan duoc gém trong tap doan thr nhat bao gém gia tri
them s6 wong wng voi tham 56 cu thé hodc 2) gia tri tham sé twong tng voi tham 56
cu the co the duoc suy ra tr mot hodc nhiéu cac gia tr1 tham s6 khac duoc g6m

trong luong bit.

Theo mot so phuong an, budce xac dinh (budc s404) bao gom bo giai ma thu
gia tri chi bdo tr tr ma thtr nhat duoc gom trong tap tham s0 va xac dinh xem licu

¢6 hay khong gia tri chi bao thu duoc bang gia tri nhat dinh.

Theo mot ) phuong an, do két qua cua budce xac dinh la gia tr1 chi bao thu
duge biang gia nhat dinh, bd giai ma xé4c dinh rang tap tham s6 duge gom trong
luong bit bao gbém gid tri tham s6 twong ung véi tham s6 cu thé, hodc do két qua cua
bude xac dinh la gia tri chi bao thu duoc khong bﬁmg gia tri nhat dinh, bd gial ma
xéc dinh rang tap tham s6 duoc gom trong luong bit bao aOm gia tri tham 0 twong
Gng vol tham so cuy thé. Theo mot sO phuong an, do két qua cua budce xac dinh ia
tap tham s6 duoc gom trong luong bit bao g6m gid tri tham s6 tuong ang vai tham
sd cu the, bo g1ai ma thu gia tr1 tham sb tr tap tham $6 ma bao gém gia tri tham sd.
Theo mot sd phuong an, tap tham 56 ma bao gom gia tri tham s6 1a tap (ham s6 thu
nhat, va gia trr tham 56 duoe ma hoa trong b ma thi nhat tr do gia tr1 chi bao dugc
thu va thu gra v tham 6 hao gom bude suy ra gid tri tham 6t (0 ma thy nhat.
Theo mot sé phuong 4n, gid tri tham s6 duoe ma hoa trong tor ma thir hai do 1a khac

biét tir (v ma thir nhat, va thu gia tri tham s6 bao gom budc suy ra gia tri tham so

50
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(0 ma th hai. Theo mot s6 phuong an, bude xir 1y 400 con gom, doi voi moi doan
duoce g som r ong tap doan thu nhat, sur dung gia tri tham s6 thu duoc dé giai ma du

l1éu doan cua doan.

Theo mot s6 phuong an, do két qua cua bude xac dinh la gia tri chi bao thu
duoc bang gia tri nhat dinh, bo giai ma xac dinh rang moi doan dugc gom trong tap
doan thir nhat bao gom gia tri tham so twong ung vaoi tham s6 cu thé, hodc do ket
qua cua bude xac dinh fa gia tri chi bao thu duge khong bing gia tri nhat dinh, bo

giai ma xac dinh rang moi doan duge gom trong tap doan thir nhat bao gom gia

tham 86 twong ung voi tham so cu thé. Theo mot s6 phuong an, do két qua cua budc

>

xac dinh ia moi doan dugc gom trong tap doan thi i 1hat bao gom gid tri tham so

fwong tme vai tham so cu the, bo giai ma thue hién i ly ma gom: doi vai moi doan

<

1~

oot irong tap doan tha nh 1 thu o (o ma tha hai droc eom trong doan gia
» e Ky e . o) -

1 S
duoc

tham s6 twong tmg véi tham so cu thé va st dung gia tri tham s6 thu duge de gias

ma du licu doan cua doan.

Theo mot s6 phuong an, moi doan duge gom trong tdp doan thir nhat dugc
gom trong lop ma hoa video khac, VCL., 16p triu twong mang, NAL, don vi. Theo
mat s6 phuong an, moi doan da néu bao gom tiéu dé doan va doan tai tin. Theo mot

sb phuong an, doan 12 lat, ticu dé doan 12 tiéu dé lat, va doan tai tin chira di lidu 1at,

Theo mot s6 phuong an. tap tham s6 thir nhat duoe gom trong ph?m tai tin cua
don vi NAT. khong phat VCIL duoc gém trong ludng bit. Theo mdt sd phuong an,
tap tham s6 thir nhat 1a tap tham so chudi (SPS, sequence parameter set). tap tham
56 anh (PPS. picture parameter set), by giai ma tap tham s6 (DPS, decoder
parameter set), ap tham 56 video (VPS), hodc tidu dé anh tap tham s6, PTIPS. PTIPS
{(d5i khi cliing duge goi la “ticu dé anh™), chaa dir liéu ma duoe su dung dé g1al ma
anh dor. Traong hop anh duoce chia thanh nhiéu cac lat, PHPS ¢6 thé duge su dung
dé bao hiéu thong tin cho tat cd cac lat ciia anh. Diéu nay tiét kiém bit so vai giai
phap thay thé trong do thong tin duoc lap lai trong moi lat cua anh. PHPS c¢6 the
duoe gdom trong tidu dé 1at, nhung mot tiéu dé 14t ¢ gia i cho tat ca cac lat trong
anh. 1o do, PHPS ¢é thé ia mdt phfm cua don vi NAL ma chua lat tha nhat cua anh

(trong kich ban nav PHPS duge goi la “tiéu dé¢ anh”). PHPS co the cung dugc bao
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hiéu thay the, hodc ngoai ra, t6i tiéu dé lat cua lat thu nhat trong anh, Do do, PHPS
¢6 thé duoc bao hiéu nhu don vi NAL riéng va chi khong phar trong bat ky don vi

NAT. lat nao.

Theo mot s6 phuong an, quy trinh 400 con gom, trude khi thuc hién bude xac
dinh, bo giar ma thu thong tin chi bao rang tap tham s thu nhit bao gom tir ma thi
nhat. Theo mot sd phuaong an, thu théng tin chi bio rang tap tham sO thu nhat bao
aom (0 mi thi nhat bao gom nhan thong tin tr Wr ma thi hai duge gOom trong Lap

tham sO tht nhat
Theo mot s6 phuong an, tham s6 cu thé la 1-bit tham so.

Theo mét 50 phwong an, do két qua cua bude xde dinh fa gid trf tham 56 mic
dinh tong (mg véi tham s cu (hé s& duoc st dung dé giai ma di fiéu doan cua mol
doan duoe gfn‘ex trong tap doan thu nhat, bo giai ma thue hien xu ty ma gélﬂ: thu gia
tri tham s6 mac dinh; va, doi voi moi doan duoc g5m trong tap doan thu nhat, su

dung gia tri tham s6 mac dinh thu duge dé giai ma du liéu doan cua doan.

Theo mot s6 phuong an, do két qua cua bude xac dinh la gia tri tham 6 ong
ung vor tham 56 cu thé phat duoc suy ra tu mot hoac nhicu cac gia tri tham 56 khac
duoc gom trong fudng bit, bo giai ma thuc hién xu ly ma gOm: suy ra gia tri tham s6
twong ung vl tham o cu thé tr mot hoac nhicéu cac g1a tri tham b khac duoc gém
trong hudng it va d6i vai moi doan duge gém trong tap doan thi nhat, su dung gia
try tham 56 duoc suy ia ds grai ma du iéu doan cua doan. Theo mot $0 phuong an,
gia tri tham sO 14 gid tri tham s6 loai l4t, va suy ra gid tri tham s6 loai 14t bao gom
thu loal anh gia try tham sd ma nhan dang loail anh va suy ra gia tri tham $0 loar lat

dugc dua trén loar anh gia i tham so thu duoc.

Theo mot 5o phuong an. luong bit bao gom CVS tha nhat va CVS tha hai, tap
tham s6 thi nhat va tap doan thu nhat déu dugc gom trong CVS thu nhat, va tap

tham s6 thir hai va tap cac doan tha hai déu duge gom trong CVS tha hai. Theo mot

sO phuong an, quy trinh 400 con gém b giai ma nhan tap tham so thd hai duoc

pOM frong CVS it hai: va duge dua wén wr ma duoc gom trong tap tham so thu hat

&

nhan duoce, b giai ma xac dinh mot trong s6: 1) moi doan duge gom trong tap cac
doan thé hai bao gom gia tri tham so twong ung vor tham s6 cu the, 1) tap tham so
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duoce g(kwm trong C'VS thu hat bao "om gia tr tham s& twong ng voi tham s6 cu thé
va gia tri tham s6 s& dwoc st dung dé giai ma dir licu doan cua mdi doan duge gom
trong tap cac doan thu hai, 1) gid tri tham sb mac dinh tuong Gmg voi tham sb cu
thé s¢ duoe su dung de giai ma du licu doan cua moi doan duoc g6m trong tap cac
doan thu hai, hodc 1v) gia tri tham s6 twong ung vot tham s6 cu the phar dugc suy ra
t mot hoac nhicu cac gia tri tham sd khac duoc g5111 trong CVS va gid tri tham )
dugc suy ra sé duoc su dung dé giai ma dir lidu doan cia mdi doan duge gbmi trong

tap cac doan thi hat,

Fie.5 la so dé minh hea quy winh 500 ma bo ma hoa theo mot phuong an ¢o
thé thue hién. Quy trinh 500 6 thé bat dau ur bude s502. Bude $502 bao gf‘)m bo
ma hoa tao wap dean thi ahat. Bude s504 bao gém bd ma hoa tao tap tham 6 thir
nhat. Tap tham 56 thir nhat gom tr ma tha nhat ma chi bao mot trong cac: i) moi
doan dugce gom trong tap doan thu nhét bao gom gia tri tham s6 twong Gmg v&i tham

cu thé, i) tap tham so thir nhat hodc tap tham so tha hai duge tao boi bo ma hoa

[P

s
bao gom @id wf tham so twong ung vai tham s6 cu thé ma duge st dung dé ma hoa
AR T B . T v A - S I L S SPUICEE SN
d lidu doan cia mor doan duge gom trong tdp doan thu nhat, iii) gia ut tham so
mac dinh twong Ung véi tham s6 cu the dugce su dung dé di lieu doan ma hoa cua
moi doan duge gom trong tap doan thir nhat, hodc iv) gia tri tham so twong Ung vol
tham so cu the co thé duge suy ra tr mot hodc nhicu cdc gia tri tham so khac va gia
i tham so duce suy ra duoc su dung dé di liéu doan md hoa cua mor doan duoc

gom trong tap doan thir nhat.

Theo mot s6 phuong an, quy trinh 500 con g6m, wu tién tao tap tham s6 thu
nhat, xac dinh rang gid tri tham 56 cua tham s6 cu thé sé khong thay doi d6i vai moi
doan duoc 65m trong tap doan thu nhét. Theo mot $O phuong an, do két qua cua
budc xac dinh la gia tri tham 56 clia tham so cu thé sé khong thay doi d6i voi moi
doan duoc gom trong tap doan thi nhat, bo ma hoa tao tap tham so thi nhat nhu 1a
(@ ma tha nhét chi bdo rang: 1) tap tham S(;) bao gom gia tri tham sO tuong tng voi
tham s6 cu thé, i) gid tri tham s6 mic dinh twong ung vdi tham s6 cu thé c6 thé
duoc su dung dé giai ma dia licu doan cua moi doan duoc g(‘”)m trong tap doan thu

nhat, hoac iii) gia tri tham s6 twong tng vor tham s6 cu the co thé duoc suy ra
maot hoac nhiéu a;éc'gié tri tham so khac dugc 20m trong luong bit, trong d6 gia tri
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tham so duoc suy ra ¢o the duge su dung dé giai ma du licu doan cua mor doan

dugc gom trong tap cac doan.

Fig.6 1a so dd khéi cia thiét bi 600, theo mot s6 phuong an, dé thuc hién bo
ma hoa video 140 hodc bd giai ma video 260. Nhu duoc thé hién trén FIG. 6, thiét
b1 600 ¢6 the bao g,{")m: mach xu 1y (PC) 602, ma co thé g5m mot hoac nhiéu bo xu
v (P 655 (vidy, bo vi xu Iy muc dich chung va/hoac mot hodc nhicu bo xu ly
khéac, nhu la mach tich hop tng dung cu thé (ASIC, application specific integrated
circuit). mang cong lap trinh truong (FPGAs, field-programmable gate arrays). va
twong L), ma cac bo xu ly co thé dat cung vi tri trong mot vo hodc trong mot trung
tam di héu hoae ¢o the duoc phan bo theo dia ly (nghia la, thiét bi 600 ¢6 the la
thiét bi tinh toan phan tan); giao dién mang 648 bao gém bo phat (Tx) 645 va bo thu
(receiver, Rx) 647 de cho phep thiét bi 600 dé lruyén dir ligu deén va nhan di liéu wr
cac nut khae dugc két 1/16i_té'i mang 110 (vi du. mang giao thue Internet {Internet
Protocol, IP)) t61 giao dien mang 648 duoc két ndi (truc tiép hoac gian Liép) (vi du,
giao dign mang 548 co thé duoc két noi khong day téi mang 110, trong trudng hop
giao dien mang 648 duoc két ndi voi thiét bi anten), va don vi lau tré nd1 bo (con
duoc biét dén 1a “hé thomr luu tror do liéu™) 608, ma co thé g om mot hoac nhicu
thict by luu tw bat kha bién va/hodc mot hoac nhiéu thiét bi luu tror kha bién. Theo
mot phucong an trong do PC 602 g gom bo xu 1y 1ap trinh duge, san pham chuong

trinh may tinh (CPP. computer program product) 641 ¢o thé duoc dé xuat. CPP 641
o6m phuong tién doc duge b Ang may tinh (CRM, computer readable medium) 642
lou trir chuong trinh may tinh (CP, computer program) 643 bao gom céc 1énh doc
duoc bang may tinh (CRI, computer readable instructions) 644. CRM 642 c0 the |

phuong tien doc duogc bang may tinh bat kha bién, nhu 1a, phuong tién o tinh (vi
du, dia cimg). phuong tién quang hoc, cac thiét bi nhé (vi du, bo nhé truy cap ngau
nhién, bo nhd chop), va twong tu. Theo mot s0 phuong an, CRI 644 cua chuong
trinh may tinh 643 duoc tao cau hinh nhu 1a khi duoc thue thi boi PC 602, CRI do
(hict bi 600 dé thue hién cac bude duge mo ta ¢ day (vi du, cac budce duoc mo ta o
ddy c6 tham chiéu (i cae luu d6). Theo cac phuong an khac, thiét bi 600 co the
duogce tao cau hinh dé thue hién cac bude duoc mo @ ¢ day ma khong can ma hoa.
Nghia la, vi dy. PC 602 co thé chi gém cd mot hoic nhicu ASIC. Do do, cac tinh
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ning cia cac phuong an duge mé ta o day ¢ thé duoc trién khai trong phan cimg

va/hoac phan mém.

Fig.7A minh hoa cac don vi chtre nang cua thiét bi giai ma video 701 theo

phuong an cua sang che.
Fig. 7B minh hoa cac don vi chie nang cua thiét bi ma hoa video 721 theo

phuong an cua sang che.
Tom tat cac phuong an khac

AL, Phuong phép 400 duge thuc hién bot bo giar ma video 260, 600, 701 dé
il ma ludng bit, ludng bit bao gom tap tham so thi nhit va ap doan th nhit,
nhuong phap bao o6m: thu tap tham 56 thir nhat; daoc dua trén tr ma thi nhat duoge
cOm trong tap tham o thu nhat, bo giai ma xac dinh mot trong s6 cac: 1) moi doan
duge gom trong tap doan thu nhat bac gom gia tri tham sb tuong Umg voi tham s6
cu the, ii) tap tham s6 duoe gom trong luong bit bao gom gia tri tham 56 twong ung
voi tham s6 cu the, trong d6 gid i tham s6 ¢ the duge su dung dé giai ma du ficu
doan cua moi doan duoc gf)ﬂ'l trong tap doan thu nhat, iii) gia tr1 tham s6 mac dinh
twong wng vor tham 5O cu the sé duoce su dung dé giai ma du licu doan cua moi
doan duoe gom trong tap doan thi nhat, hodc iv) gia wi tham sO twong wng vai tham
s6 cu the ¢o thé duoc suy ra tu mot hoac nhicu cac gia i tham so khae duoc gém
trong tudng bit, trong dé gia tri tham s6 duoc suy ra cd thé duge su dung dé& giai ma

dii liéu doan cua moi doan duoc gom trong tap doan thir nhat.

A2. Phuong phap cua phuong an Al, trong do x4c dinh bao gom b giar ma

thu gia tri chi bdo tr tr ma thé nhat dwge gom trong tap tham so6 va xae dinh xem

liéu ¢6 hay khong gia tri chi béo thu dugc bang gia tri nhat dinh.

A3, Phuong phéap cua phuong an A2, trong do6 do két qua ctia bude xac dinh 1a
oid 1) chy bao thu dugc béng gia (i nhat dinh, bo giar ma xac dinh 1'§11g tap tham 36
duoc gom trong ludng bit bao gom gia tr1 tham s trong ang voi tham s6 cu the.
hoac do két qué cua bude xac dinh la gia tri chi bao thu dugce khong béng gia try
ahat dinh, bo giai ma xac dinh rang tap tham s6 duge g6m trong ludng bit bao g6m

,

gia tri tham so twong trng vé1 tham so cu the.

n
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A4. Phuong phap cua phuong an A3, trong do, do két qua cua budc xac dinh
la tap tham sO duoc LO m trong Iuono bit bao szom gia trr tham 56 tuong ung voi

tham s0 cu thé, bo gial ma thu gia tr tham so tu tap tham sd ma bao gom gia tr

’

tham s6.

AS. Phuoneg phap cua phuong an A4, trong do tap tham s6 ma bao gom gia tri
5t t & > =) & 5 !

tham s6 la tap tham so thu nhat.

AGal. Phuong phap theo phuong an bat ky A4 hodc AS, trong do gia tri tham
s6 duoe ma hoa trong tor ma tha nhat tor do gia tri chi bdo duoc thu va thu gid tri

tham &0 bao gom bude suy ra gid tri tham s6 tr tr ma thir nhat.

/642 Plurong phap cua phuong an Atal, trong do suy ra gia iri tham so6 (PV)

(o i ther rhat bao gom bude tinh toan: PV - cw - 1. trong do ew la gia tri caa wr

ma thir nhat.

A6b. Phuong phap cua phuong an A4 hoac AS, trong do gia tri tham s6 duoc
ma héa trong 0 ma thi hai d5 la khac biét tor tr ma thir nha at, va thu gid tri tham s

bao ¢ am bude suy ra gia tr1 tham s6 tr tor ma thi hai.

A7. Phuong phap theo mot trong cac phuong an bat ky A4, A5, Abal, Aba2,
va A6b, con bao gdm: d6i voi mdi doan duoc gom trong tap doan thu nhat, str dung

gid tri tham so thu duge to giat ma du liéu doan cua doan.

AR Thuong phap cua phuong an A2, treng do do két qua cua budc xac dinh fa
gid tri-chi bao thu duoc bang gid tri nhat dinh, bo giai ma xdic dinh 1 ring moi doan
duoc gom trong tap doan thi n hit bao gom gia tri tham 56 tuong ng voi tham 56
cu thé, hodc do két qua cua bude xac dinh 1a gia i chi bao thu duge khong bang gia
tri nhat dinh. bo giai ma xac dinh rémg moi doan duoc gom trong tap doan thi nha at

bao ghm gi a ri tham s6 twong tng voi tham s6 cu the

AG. Phuang phap cua phuong an A8, trong do, do | két qua cua bude xic dinh
la méi doan duoc gom trong tap doan thu nhat bao gom gia tri tham sb tuong img
VGt tham s6 cu thé, bo giai ma thuc hién xu ly ma gém: ddi vai moi doan duoc gém
trong tap doan thuo nhat, thu tr tr ma the hai duoe gom trong doan gia tri tham s

trong g vai tham s6 cu thé va su dung gia tri tham 56 thu dugc dé giai ma di liéu
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doan cua doan.

A10. Phuong phap theo mét trong cac phuong an bat ky trude do, trong do

moi doan duoc gom trong tap doan thi nhat duoc oom trong 16p ma hoéa video

khac. VCI., I6p triu tuong mang, NATL, don vi.

A1, Phuong phap cua phuong an A10, trong do moi doan di néu bao gom

ticu dé doan va doan @i tin.

A 12, Phuong phap cua phuong an All, trong do doan la lat, ticu dé doan la

ticu deé lat, va doan (ai tin chira dit tiéu 14t.

A3 Phuonyg phap theo mat trong cde phuong an bat k¥ trude do, trong do tap
tham 56 thr nhat duoe gom rong phan tai tin efia don vi NAL khong phai VCL

Guroe gomt trong fuong biu

A13b. Phuong phap cua phuong an A13, trong dé tap tham so thir nhat @p
tham s0 chuoi, SPS, tap tham so anh, PPS, bé giai ma ap tham so, DPS, tap tham so

video, VPSS, hoae tién dé ank tap tham so, PHPS.

Al4. Phuong phap theo mot trong cde phuong 4n b at kv trude do. con bao
eom: triege khi thue hién bude xac dinh, b gidi ma thu thong tin chi bao ra ng tap

tham 56 tht nhat bao gdom tr ma tha nhat.

A1Sa. Phuong phip cua phuong an A4, trong d6 thu thang tin chi bdo ring
tap tham 56 thit nhat bao gom th ma thi nhat bao gom nhan thong tin 0 o ma thit

har droc gom trong tap tham so thu nhat.

A15b. Phuong phap cia phuong an Al4, trong do to ma thi hai gom co bit

fon.

AVSc. Phuong phép theo mot trong cic phuong an bat kv Al4, AlSa, va

ALSh. rong 4o thong tin chif bao ring tap tham s6 tha nhat bao gom L ma thir nhat

con chi bao rang @p tham so6 thir nhat con bao gom tr ma thir ba twong Umg voi

r
A

tham s¢ cu thé thi hai, va phuong phap con bao gdm bo gidr md, duoce dua trén (o

ma (i ba, xac dinh xem liéu co hay khong mor doan duoc mm trong tap doan thir

nhat bao gdm gid tri tham sO twang ang voi tham s6 cu the thi hai,

&
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A16. Phuong phap theo mot trong cac phuong an bat ky trude do, trong do

tham so cu the la tham so 1-bit.

A 17, Phuong phéap theo mot trong cac phuong an bat kv Al hodc A2, trong
do, do két qua cua buoe xac dinh la gia o1 tham $O mac dinh twong ang vor tham SO
cu thé sé duoc su dung de giai ma du hiéu doan cua moi doan duoc gém trong tap
doan thi nhit, bo giai ma thuc hién xu [y ma gom: thu gia tri tham s mac dinh; va
d61 véi moi doan duoc gf)m trong tap doan tht nhat, st dung @ia tri tham $6 mac
dinh thu dugc dé ¢ gral ma du iéu doan cua doan.

AR, Phuong phdp thee mot trong cde phuong an bat ky Al hodc A2, trong
d6. do k&t qua cua bude xac dinh 1a gia tri tham ) tu‘ong ang vot tha 180 cu thé
phat duoc suy ra t mot hodc nhiéu cdc gid tri tham sb khac duoc ;zo m rong 11.1611;;
bit, bo giai ma thuce hién xu Iy ma oOm: suy ra gia tri tham sO tuong ung v tham
56 cu (hé tir modt hode nhicu cac gia tri tham s6 khac duoc gom trong fuéng bit; va
ddi voi moi doan duge g L,om trong tap doan thu nhat, s dung gia tri tham $0 duoc

suy ra dé giai ma du li¢u doan cua doan.

A19. Phuong phap ciua phuong an A18, trong do gia tri tham 56 12 gid tri tham
5O loai lat, va suy ra gia tri tham 56 loal 1at bao gdom thu loai anh gia tri tham 56 ma
nhan dang loai anh va suy ra gia tri tham sb loai 1at duoc dua trén loai anh gia tr]

tham s thu dugc.

A20. Phuong phap ctia bat ky phuong an nao trong so cac phuong an truoe do,
trong do ludng bit bao gom chuodi video duoc ma hoa thir nhat, CVS, va CVS tha
hais tap tham so thu nhit va tap doan thr nhat ca hai duoc gom trong CVS thu nhat,

va (gp tham s6 tha hai va tap cac doan thir hai ca hai dugc gom trong CVS thit hai.

A21. Phuong phap cua phuong an A20. con bao g6m bo giai md nhan tap
tham sé thir hai duoc gom trong CVS thir hai; va duoc dua trén tr ma duoc gom
trong ap tham s6 tha hai nhan duoc, bo giai ma xac dinh mot trong cac: 1) moi doan
duoc gom trong tap cac doan thit hai bao g6m gia tri tham sb twong ung voi tham sb
cu (hé, i) tap tham s6 duge gom trong CVS thi hai bao gom gia tri tham s wong
ung vy tham $0 cu thé va gia tri tham s6 s& duoc su dung g dc gial ma du liéu doan

cua moi doan dwoe gom trong tap cac doan thu hai, ii1) gia tri tham s6 mac dinh
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tuong tng vaor tham 50 cu thé sé duoc sur dung dé gial ma du ficu doan cua moi
doan duoc gom trong tap cac doan tht hai, hodc iv) gia tri tham sb twong Ung voi
tham s6 cu thé phai duoe suy ra tr mot hodc nhiéu céc gia tri tham sb khac duoc
gom trong CVS va gia tr tham s6 duoe suy ra sé duge su dung dé giai ma dur licu

doan cua moi doan duoc gom trong tap cac doan thi hai.

A22. Phuong phap cua phuong an Al, trong do xac dinh budc bao gom hodc:
i) xac dinh moi doan duoc gom trong tap doan thi nhat bao gom gia tri tham s6
trong ung voi tham s6 cu thé, hoac ii) xac dinh tap tham 6 duoc gom trong ludng
bit bao gom gia tri tham 6 twong ung véi tham 6 cu thé, trong dé gia tri tham 50
¢t the duoe st dung dé giai ma db héu doan cua mdi doan duoc gom trong tap doan
thir nhat.

A

A23. Phuong phap cua phuong an Al, trong do xac dinh budce bao oom hoac:
i) xdc dinh moi doan duoc g6111 trong tap doan thur nhat bao g6111 e1a tri tham 50
tuong tng voi tham s6 cu thé, hoac ii) xac dinh gia tri tham ) mac dinh twong ung
véi tham s6 cu thé sé duoge s dung de giat ma du iiéu doan cua moi doan duoc gém

trong tap doan thu nhat.

A24. Phuong phap cua phuong an A1, trong do xac dinh budce bao gom hoac:
i) xée dinh moéi doan dugce gom trong tap doan thir nhat bao gom gid tri tham so
tuong tmg voi tham s6 cu the, hoac i) xac dinh gid tri tham s6 tuong ang voi tham

6 cu the ¢o thé duoc suy ra tt mot hode nhicu cac gia tri tham s khac duoc gom
trong fudng bit.

B1. Phuong phap (500) dugc thuc hién boi bd ma hoa video (140. 600, 721),
phuong phap bao gom tao tap doan thi nhat; va tao tap tham sb thir nhat, trong do
tap tham 6 tht nhat gom (i ma thir nhit ma chi bdo mot trong cac: i) moi doan
duoe gom trong tap doan thi nhat bao gém gid tri tham b twong tmg véi tham 56

cu the, i) tap tham s0 thir nhat hoac tap tham so tha hai duge tao bot bo ma hoa bao

oGm gid tri tham 56 twong tng vl tham so cy thé ma duogc su dung dé ma hoa du

X

licu doan cua moi doan duge gom trong tap doan tha nhat, i) gia tri tham sO mac
dinh twong dng vai tham so cu the duoe si dung de d licu doan ma hioa cua mol

doan duoe gom trong tap doan thir nhat, hoac iv) gia tri tham so tuong ung vOl tham
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s6 cu the co thé duge suy ra tr mot hodc nhie &u cac gia tri tham so khic va gid |

tham <o duoc suy ra duoc su dung dé dir licu doan ma hoa cua mor doan duoce gom

trong tap doan tht nhat.

B2. Phuong phap cua phuong an B1, con bao gom: uu tién tao tap tham so thu
nhat, xac dinh gia tri tham so cua tham so cu the sé khong thay doi doi vor mor doan

duoc m)m trong tap doan thu nhat.

133, Phuong phap cua phuong an B2, trong do, do két qua cia bude xac dinh
la gid tri tham 56 cua tham s6 cu thé sé khong thay d6i d6i voi moi doan duoce gom
rrong tap doan thi nhat, cdc bo ma hoa tao tap tham 6 tha nhat nhu 1a tr ma thir
nhat chi bao rang: i) 1ap tham 56 bao gom gia tr tham s6 twong (mg véi tham 56 cu
hé. trong do gia tei tham 56 co thé duoc su dung dé giai ma div licu doan cua moi
doan duge gbm trong tap cac doan, ii) gid tri tham s6 mac dinh wong tng voi tham
s6 cu thé ¢o thé duoc su dung de giat ma di hiéu doan cua méi doan duoc g5111
rong tap doan nhat, hoac iii) gia tri tham so tuong ung vor tham s6 cu thé co thé

-

duoc suy ra tr mot hoac nhiéu cac gia wi tham sO khac duoc t:, om trong luon o bit,

trong do gia fri tham s& duoc suy ra ¢ thé duoc sw dung dé giai ma du liéu doan

cua mot dean duge gom trong tap cac doan.

1. Phuong phéap 400 dugc thuc hién boi bo giai ma 260, 600, 701 dé giai ma
fwong bit, luong bit bao o6m tap tham sb anh, PPS, va tap céc lat thu nhét, phuong
phap bao com: thu 402 tip tham s6 anh; va giai ma phan tu ¢ phap dugc gom
trong tap tham sb anh dé thu gi4 tri chi bdo (vi duy, co), trong dé bo gidai ma duge tao

cau hinh sao cho néu gia tri chi bao duoc dat thanh gia tri tho nhét thi sau dé no
duoe xac dinh ring tieu dé anh duoc gom trong fuong bit bao 0Om gid tri tham sO

-

trong ung vol tham so cu thé, trong do gia tri tham 56 o the duoc su dung dé giai
m2 di licu lat cia moi lat duoe gom trong tap cac lat tha nhat, néu khéng no duge
xéc dinh rang moi lat duge gom trong tép cac lat thi nhat bao gom gid try tham s0

twong ang val tham s6 cu the,
(2. Phuong phip 500 duge thuc hien bot bo ma hoa 140, 600, 721, phuong
phap bao gom tao (s502) tap cac lat th nhat; va tao (s504) tap tham s6 anh, trong

dé tap tham s6 anh eOm tir ma thi nhat ma duoe dat lam gia tri thu nhat hoac gia tr

o
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tha hat, khi to ma thw nhat duoc dat 1a @ia ) thi 1‘1112(11) sau do tr ma thu nhat chi
bao rang tidu dé anh duoc tao boi bd ma hoa bao gom gid tri tham $6 twong Ung voi
tham s cu thé ma duoc su dung dé ma hoa di tiéu lat cua mioi lat duoc g5m trong
tap cac lat thu nhat, va khi tr ma tha nhét duoc dat la gia tri tho hai, sau do t ma
thir nhét chi bao rang moi lat dugc gdm trong tap cac lat thu nhat bao gom gia tri

tham so twong tng voi tham so cu the.

D1. Ba giai ma video (260, 600, 701), bo giai ma video duoc lam thich tng

vot thu tap tham s6 thir nhat dugce gom trong luong bit video duge ma hoa, trong do

lu6ng bit cling gom tap doan tha nhat; va duoc dua trén (r ma thu nhat duoc gom

o

(rong tip tham so tha nhat, xac dinh mot treng cdc: 1) mén dogn duge gom trong ap

1 a ¢ 2\
i

doan thir rthat bao eom oid i tham 0 fuong tne vot tham 6 co the, 1) tham so thi
N b o) - o fam <

¢ bit bao gom gia tt tham so

¢

nhian hode ap tham 6 thr nai duge gom rong o
wong ung voi tham s6 cu the, trong do gia tri tham s ¢o the duoe su dung dé giai
ma dir liéu doan cia moi doan duoc g6111 trong tap doan thu nhat, iii) gia tri tham 56
mac dinh wong Ung vol tham s6 cu the s¢ duoce s dung dé giai ma du liéu doan cua
moi doan duce gdm trong tap doan thu nhét, hodc iv) gia ti tham 86 tuong g Vol
tham s6 cu thé co thé duoc suy ra twr mot hodc nhicu cac gia tri tham s6 khéac duoc
gdm rong ludng bit, trong do gid tri tham s6 duoc suy ra ¢ thé duge su dung dé

gial ma do licu doan cua mor doan duge gom trong ap doan thur nhat.

1 Bo giai mid video (701), bo giai ma video bao gom: don vi thu (702) co the

hoat ddng dé thu tap tham s6 tho nhat duge gom trong luong bit video duoc ma hoa,

trong do luong bit cling gom tap doan thu nhat; va don vi xac dinh (704) co the hoat

dong dé xac dinh. duoc dua trén tr ma tha nhat duogc gdm trong tap tham so tha
nhal. mot trong cic: 1) moi doan duge gdm trong tap doan thu nhit bao gom gia tri
tham 56 (wong Gmg v4i tham s6 cu thé, if) tham s6 tha nhat hodc tap tham sé tha hai
duoce gom trong ludng bit bao gém gia tri tham sO tuong ung véi tham s6 cu the,
trong do 214 (1 tham s ¢ the duoce st dung daé giai ma du licu doan cua méi doan
duoce g?)m trong tap doan tht nhat, iii) gia tri tham $6 mac dinh twong tng voi tham
s6 cu the sé duoc st dung dé giai ma dir liéu doan cua modi doan duge gom trong tap
doan thu nhat, hoac iv) gia tri tham sb tuwong ung vor tham so cu thé ¢o thé duoc
suy ra to mot hodc nhicu cac g1a tri tham sb khac duoc g(‘Sm trong ]uﬁng bit, trong

5

Ol
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d6 gia tri tham so duge suy ra co the duge su dung dé giai ma du licu doan cua moi

doan dugc gom trong tap doan thir nhat.

F1. B mé hoa video (140, 600, 721), bo ma hoa video duoc lam thich tng
vOi: tao tap doan thu nhat; va tao tap tham s6 thu nhat, trong dé tap tham s6 thu
nhat gém fr ma tha nhat ma chi bao mot trong céc: 1) moi doan duoc g(ﬁm trong tap
doan thir nhat bao gém gid tri tham s6 twong ung voi tham sb cu thé, i) tap tham s6
thir nhat hoac tap tham 56 thu hai duge tao boi bd ma hoa bao g?)m gia tr; tham sd
twong ang vor tham s6 cu thé ma duoc su dung dé ma hoa div liéu doan cua moi
doan dugc gf)m trong tap doan thu nhat, iii) gia trr tham s6 mac dinh tuong ang vol
tham 86 cu thé duoe su dung dé dir liéu doan ma hoa cua moi doan duoc gam trong
idp doan thi nhat. hodc iv) gia tri tham $d twong ung voi tham 0 cu thé ¢o the duoc
suv a0 mot hoace nhicu cac gid i tham s6 khac va gia tri tham s6 duge suy ra
duge su dung dé du licu doan ma hoa cua moi doan duoc gém trong tap doan thu

nhat.

G1 B6 ma hoa video (721), bo ma hoa video bao gom: don vi tao doan (722)

- / 5 =) g g ]
¢t thé hoat dong dé tao tap doan thu nhat; va don vi tao tap tham sG (724) tao tap
tham s6 thi nhat, trong d6 tap tham s6 tho nhat gom tr ma thir nhat ma chi bao mot

N ’

trong cac: i) moi doan dugce gom trong tap doan thu nhat bao gom gia tri tham s0

tuong Ung vor tham s6 cu thé, ii) tap tham s6 thur nhat hodc tap tham sO thit hai
duoc tao bai bo ma hoa bao oom gia tri tham sb tuong tng voi tham 56 cu thé ma
duoce su dung dé ma hoa dit licu doan cua moi doan dugc g5171 trong tap doan thu
nhat, iii) gia tri tham sd mic dinh twong ung voi tham ) cu thé duoc su dung dé dur
l1éu doan ma hoa cua moi doan duoc g61n trong tap doan thu nhét, hodc iv) gia tri

gra

tham 50 wong ung vai tham so6 cu the ¢o thé duge suy ra tr mot hode nhicu cac g

trj tham so khac va gia o tham so duoc suy ra duoc su dung de du hicu doan ma

hoa cua moi doan dugce gom trong tap doan thur nhat.

111, Chuong trinh may tinh (643) bao gom céc lénh (644) ma khi dugc thuc thi
bang mach xu 1y (602) lan cho mach xu 1y (602) thue hién phuong phap cua mot

trong cic phuong an o tén A1-A24, B1-B3, C1-C2.

2. Song mang co chita chuong trinh may tinh cua phuong an H1, trong do
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song mang la mot trong nhimg tin hiéu dién tu, tin hidu quang hoc, tin hi¢u vo

tuyén, va vat ghi doc diroe bang may tinh (642).

Uu dicm

Nhu da luu ¢ trong phan Tom tat, wu diém cua cac phuong an dugc mo ta o
trén 1a, doi vai moi tham so ma khong doi trong it nhat mét phan cua luong bit (vi
du trong CVS). khong can phat bao hiéu gia tr1 tham so cho tham s6 ¢ cép dé doan

(vi du lat). ma luu triv cée bit va cai thién hi¢u qua nén tong the.

Theo vi du trude to CTC, trung binh ¢6 thé tét kiem duge 16.5, 7.9, 12.8 va
7.8 hit mot lar cho mot can hinh AL RA, TDB va 1.DP do1 voi VTM 5.0 nhu duge

thé hien weén bang duot day.
BANG 18- 88 lrong bit trung binh wade tinh duoc tiet kiém wrén mor lat

l

tham sé l4at ' Tuong bit trung  binh

duge tiét kiém trén moi

lar
Al | RA [ LDB ! LDP
no output of prior pics flag !
H Y { Ea S 1
siice sa0 luma flag x ‘
i
slice sao chroma filag |
tile group zlf enabled flag 1
dep quant enabled flag I 1 | !
partition constrainst override flag I {
. . .. - \ I
slice loop filter across slices enabled flag" l ] 1 ;i
S .
short term rel” pic set sps flag” 0,99 | E Hl
) ’ - | i !
1 1 ! i
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R

| inter refl S flag

pic set prediction

| shice temporal mvp enabled flag

mvd 11

zero flag

coliocated from [0 flag

64/89

0,99

ram negative pics
nam ‘Jawsilivc pics

reshaper model delta max bin 1dx

| slice reshaper ChromaAdj®

six minus max’ num- merge cand

ninus max’ num affine merge cand®

“merge cand minus max num triangle cand

colioeated ref idx”

T
Cahce }L},’ e

0,79

Toap 16,5179 [12,8 /7.8 |

j

fuu yoo 1) slice loop filter across slices enabled flag khong phai o mot
phan cta thong so kv thuar VVC 5.0 v7 (co nay duoc chuyén dén PPS):

shorl term ref pic set sps flag khong

\AYuS

phai la

50 w7 (cac co  rel pic list sps flagli]

shice reshaper ChromaAd) khong phai la mot phan ¢

cla

7

mot phan cta thong so ky thuat

la  twong duong: 3)
thong =0 ky thuat VV 5.0

v/ (slice chroma residual scale flag la tuong duong); 4)
five minus max num affine merge cand khong phai la mot ph an cua thong s6 ky
thugt VV( 5.0 v/ (tham s6 nav tuong duong VOl
five rainus max num _§ubbiocl{_ merge cand), va 3) collocated ref idx khong
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phai la mot phan cua thong so kv thudt VVC 5.0 v7 (duong nhu khong ¢o tham s6

twong duong

Viét tat
ATTF
APS

AUD

IDR

IRAD

MPIG
NAT.

1o
PES

npQ

]

RADIL

noA e
IAVARGE
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\
J-

Bo loc lap thich ang

Tép tham sé thich tng

Bon vi truy cdp bé phan dinh
Truy cép lién két hong

Truy cap ngan nhién sach
Chudi video duoce ma hoa
Bas dan (VS

Doi vi ma hoa

Tap tham s6 bo giai ma
Truy cap ngau nhién dan dan
Ma héa video hicu qua cao

-

F.am mét bo giai ma tie tho

Diém truy cip ngau nhién not bo

Nhom chuyén gia video chung

Anh xa dd choi va chia ty ¢ sac do

Motion Picture Fxperts Group {Nhom cée chuyén gia hinh anh dong)

L.op trvu tugng mang

[.uong so cap duge dong goi

fap tham 86 anh

[Dan dau ¢6 thé giai ma truy cap ngau nhién

Tap tham so chudi

65

1 dau leai bo ruy cdp ngau nhign
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STSA  Truy cap lop con theo thot gian tng buoc
TSA  Truy cap i6p con theo thot gian

VI, [.&p ma hoa video

VPS  Tap tham s6 video

VVC  Ma hoa video da nin g

SEL [.Op nang cao b sung

Phan dong gop (phﬁn nay cta ban mo ta co chira nhtng thanh phén phu hop
cia phén dang gop ma co thé duoc dé trinh dé xem xét)
Bong oon dy thao hit daa

Ticu dé: Cae tham sd trong SPS hodc céc tiéu de lat

Tinh trang: Nhap tai licu vao JVET

Muc dichr de xuat
Torm fat

MOt 50 cac tham s6 1at trong VVC khong thay doi cho tat ca cac lat trong
0 o D S
luéng bit cho mdt so cau hinh CTC. Bao cao nay dé xuat co ché cho phép bao hicu

mot s6 tham so 1at trong VVC hoac trong SPS hodc cho mot lat.

hay doi sau day doi voi VVC duoc dé xuat trong dong gop

Cu the hon. nhing t
nay
(1) Bdo hiéu sps or slice flag in SPS ma dinh r& xem li¢u co hay khong cac
gid tri cdc phan tir ca phap duoc liét ké dudi day co thé duoc bao hiéu co dicu kién
trong 5PS hoac céc téu dé lat, hoac néu chung luon duoe bao hi¢u trong cac ticu de
lai.
a. dep quant enabled flag,
b. ref pic list sps flag,
¢. slice temporal mvp enabled flag,
d. mvd 11 zero flag,

c. collocated from 10 flag,

66/89



45041

. six minus max num merge cand

S

five minus max num subblock merge cand

¢
I

1

h. max num merge ¢ ld ITHHUQ max. num tna .Z - cand

(2) Néu sps or slice flag bang 1, sau do d6i voi mdi cac phan t ¢l phap trén,
bao hiéu tham sé twrong tng trong SPS. Néu gia tri tham s s6 twong fmg bang 0, sau
do phﬁn tr en phap tuong ung duge bao hiéu treng ticu d2 1at. Néu khong thi, gid tri
cha tiéu dé lat phan tu ¢l phap tuong tmg dugc suy ra la gid tri tham s6 SPS tru di
L

15 ,

SO v 1¢ BD do choi cho CTC dwge bio cdo a @ ("/:,»/O.U“/n/ 06.1%/0.0% déi voi
AURAIDIBADE reeng ing va va nhimge ngueot dé xuas yéu cau et kiem cao hon
ichi s dung nhicu 1t ¢it trén moi anh,

G101 thicu
Xeét thay rang cac tham so trong tiéu dé lat khong thay d6i cho tat ca cac ticu
d¢ Tat wrong tat ca cac chudi kiém tra cua CTC. Bang the hién trong do ciu hinh
CTC s0 dung cac tham s khong thay d6i hién tai VTM 5.0 cho tat ca cac tiéu de lat
g

trong ¢ dT Ca cac LhUOl 1<|f‘m {ra.

BANG 19 - Céc tham s6 lat khéng thay d6i cho mdi cau hinh CTC st dung

VTM 5.0

.

Tén tham so 14t Khéne doi trong

AT RA | LDB LDP

dep quant enabled flag x| x X X
| i |
j 1
short term ref pic set sps flag X X X
shee temporal mvp enabled flag X X

[ f ~
| mvd i1 zero fiag
i

(o
-2
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collocated from 10 _ﬂar\rgi | I é X |
: SIX MINUS Max num merge _candi - X | X X X

five mimus max num affine mmgu Cdl;({ | X X 7 x N

max num merge cand minus max num jtrianglc cand X X

Can luu ¥ riing 8n cdp lat tham sé khéc nhau gitta VTM 5.0 va dic ta VVC du
thao. JVET-N10G1-v&. Do do, chung toi d2 nghi thay doi @n cua
short wenn ref pic set sps flag  va  five nunus max num alline merge cand
thank, rei pic list spsi0], ref pic list spsll] va

{tve minus max num subblock merge cand trong phian mém VTM.
[3é xuat

Phan du gui toi cac tham s6 trong tiéu dé lat ma khong thay déi cho tat ca tidu
de 1at trong fudng bit. Do do, co ché duge dé xuat dé cho phép bao hiéu mdt so cac

tham 5 1at hoac wong SPS hoac cho mar iat.
Cu the hon, nhitng thay d6i sau day toi VVC duge dé xu it trong bao cdo nay:

;) Bao hi¢u sps or slice flag trong SPS ma dinh rd xem licu c6 hay khong
cac gia tri cua cac phan ¢t phap dugce liét ké dudi day co thé duge bao hicu co
didu kicn trong SPS hodc céc ticu dé 1at, hodc néu chung fuon duge bao hidu trong

cac tiéu dé lat

i. dep quant enabled flag,

(. ref pic list sps flag,

k. shice temporal mvp enabled flag.

L mvd 11 zero llag,

m. coilocated from 10 flag,

n.SEX MINUS mMax num. perge cand

o. five minus max num subblock merge cana

p. max nmm merge cand minus max num riangle cand
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Néu sps or slice flag bang 1. sau d6 doi voi moi trong cac phan tu ca phap
P> Ot CHag 8 23
néu trér, bao hicu tham s trong SPS twong ung.
Néu gid tri tham so bang O, sau khi phéan to ¢ phap duge bao hi¢u cho mo
fiéu dé lat, Néu khone thi, gia tri cho phan tor e phap duoc suy ra la gid tri tham so
o o . e v P o
oo di 1.
Cac thay doi duogc de xuat doi voi dac diem ky thuat VVC
Céc thay doi duge dé xual ¢ dau pan dy thao VVC (JVET-N1001-vE) duge

.,L. 1t
hiép thy

seq narameter set rban( ) Phan
1 X ! t

mo (a

sps_or slice flag - ' a(1)

if (sps or shice ilag) |

sps or slice dep quant enabled flag tu(v)

for(1 ~0;1<= 2 1kt )

sps or slice ref pic list sps flag{i | tv)

sps_or_slice iempomi_mvpﬁena;;lV(‘:;i_‘iﬁlél;C;‘ tn(lv)
sps or slice mvd i1 zero flag EU‘-{V_)
I I . _ — .‘ -
SpS_or slice collocated from 10 flag a(v)
sps or slice six mil;us max nun; mearge Cand 7 7 ue(v) -
sps or slice five minus may 3‘1713‘1117 ;r;lrkr,\';)iﬁck merge cand }ue(v)

l
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sps or slice max _num mevge cand minus max _num triangle ca

f( sps or slice temporal mvp enabled flag ! 1)

sps_sbtmvp _enabled_tlag u(l)

e . - . I i

sps_or shice flag bang 0 dinh rd rdng sps_or slice dep quant enabled flag,

sps or siice ref pic list sps flag, sps or slice temporal mvp enabled flag,
sps or slice mvd 11 zero filag, sps or slice collocated from 10 flag,

sps o slice six minus max num merge cand,
sps or slice five minus max num_subblock merge cand va
sps or shice max num merge cand minus max num triangle cand duoc suy ra
bang 0. sps or slice flag bang 1 dinh ro rdng cac phan tw cu phap nay dugc bicu
dién trong SPS.

sps_or slice_dep_guant_enabled_tlag bang 0 dinh 10 ring
dep quant enabled flag  duoc biéu dién trong cac tidu de  lat

sps or shice dep quant enabled flag [on hon 0 dinh ro rang

dep quant cnabled flag dugc suy ra bang sps or slice dep quant enabled flag

ety di 1. Gia tri 1on nhat maxVal cua tu(v) nhi phan bac mot rat gon duoce dac bang
3

/

sps_or_slice ref pic_list_sps_flag[ 1 | bang 0 dinh ro rang ref pic list sps| i
| duoc bicu dicn trong céc tiéu dé tat. sps or slice ref pic list sps flag[ i ] 1on hon
0 dinh 16 rang ref pic list sps[ i ] duoc suy ra bang
sps or slice ref pic list sps flag[ i | tror di 1. Gia tri 16n nhat maxVal cua tu(v)

nhi phan bac mot mit gon dwoc dat bang 2.

70
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D

sps_or_slice_temporal_mvp_enabled_flag  bang 0 dinh 0 rang
slice temporal mvp enabled flag duoc biéu dién trong cac tiéu dé lat cua cac lat
voi slice type khong bang 1 trong CVS. sps or slice temporal mvp enabled flag
l6n hon 0 dinh 16 rang stice temporal mvp enabled flag dugc suy ra bang
sps or slice temporal mvp enabled flag tror di 1. Gid tri lon nhat maxVal cia

tu(v) nhi phan bac mot mat gon dugc dat bang 2.

sps_or slice mvd_It_zero_flag bfmfr 0 dinh 13 rang mvd 11 zero flag duoc
bieu dién trong cac tidu dé fat. sps or slice mvd !l zero flag Ién hon 0 dinh ro
1

rang mvd 11 zero flag duoc suy ra bang sps or slice mvd It zero flag tru di 1.

Gia try ton nhat maxVal cua wi(v) nhi phan bac mét rit gon dugc dat bang 2

¢

sps_ov_slice rcollocated _from_l10_flag bang 0 dinh 0 rang
collocated from 10 flag  dwoe  biéu dien  trong cac  tiéu  dé  lat
sns or slice collocated from 10 flag 1on hon 0 dinh ro rang

collocated from 10 flag duge suy ra bang sps or slice collocated from 10 flag

(i di 1 Gra ti 16n nhat maxVal cua w(v) nhi phan bac mét rat zon duge dat b 115

9}
4

sps_or_slice_six_minus_max_num_merge_cand biang 0 dinh r6 rang
six. minus max num merge cand dwoc biéu dién trong cac tieu dé lat

sps or slice six minus max num merge cand Ién  hon O dinh 10 rang

SIX mimus max num merge cand duoc suy ra bang
sps or slice six minus max num merge cand to di 1. Gia o cua

sps or slice six minus max num merge cand s¢ ndm trong khoang (o 0 dén 6.

sps_or slice five minus_max_num_subbleck_merge cand bang 0 dinh o
rang live minus max num subblock merge cand duoc bicu dién trong cac tiéu dé
lat. sps or slice five minus max num subblock merge cand lon hon O dinh 1
rang  five minus max num subblock merge cand  duoc  suy ra béng
sps or slice five minus max num subblock merge cand trov di 1. Gia (1 cua
sps or shice five minus max num subblock merge cand s¢ nam trong khoang tur

u

0 dén 6,

sps_or slice max_num_merge_cand_minus_max_num_triangle cand

~2
[
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bé‘ing 0 dinh ro réng max num merge cand minus max num triangle cand dugc
bicu dién trong cac ticu dé lat.
sps or slice max num merge cand minus max num triangle cand lén hon 0
dinh ro ring max num merge cand minus max num triangle cand dugc suy ra
bang sps or slice max num merge cand minus max num triangle cand o di
1. Grd i cua sps or slice max num merge cand minus max num triangle cand

s¢ nam vong khaogny tu 0 den MaxNumMergeCand -+ 1.

slice header( ) { Phan

U ¢ NMalUnitType - IDR W RADL  &&  NalUnitVype =
(DR N LP ) |
sps idr rpl present flag ) |
tor( 1 01 <2, 0t4 ) {
il num ref pic lists in sps|i | > 0 &&
'sps or siice ref pic list sps flagl 1 | & &
(1 0= 1 && rpll adx present flag ))
)
ref pic tist sps flagf 1| u(t) |
[
A { shice type '+ 1)
! i Isps or slice temporal mvp enabled flag )
| .
slice_temporal mvp enabled flag u(l)
i shice type = B && !sps or slice mvd 11 zero flag )




mvd 11_zero_flag

if( slice temporal mvp enabled flag ) |

1 slice type = = B && !Isps or slice collocated from 10 {lag

coliocated from 10 _flag

Hi 'sps or shce six minus max num merge cand )

siy_minus max_num_merge_cand |

it sps affine enabled flag &é&

Isps or slice five minus max num_ subblock merge cand )

five minus max_num_subblock_merge_cand

73/89

ue(v)
if{ sps triangle enabled flag && MaxNumMergeCand >+ 2 &&
sps or shice max num merge cand minus max num tiangle can
d)
max_num_merge cand minus_max_num_triangle cand ue(v)
| else if ( sps ibe enabled flag && |
'sps or slice six minus max num_merge cand )
[ S S — .
six_minus_max_num_merge _cand ue(v)




if (!sps or slice dep quant enabled flag )

|
S ——|

dep quant enabled_flag

byte alignment( )

Ket gua

T kiem the d6 bit cho CTC st dung VTM-5.0 duge hién thi bén dudt. Do
vor Al sps or slice flag duge dat thanh 0 vi SPS dugc gui cho moi anh. Luu y
rang khong c6 nhiéu trong céac s6 ty 16 BD nay, vi ting ich khdng dén tr su thay doi
chat luong ma hoan toan la do {iét kiém cac bit bang cach bdo hiéu cac tham 50

khong doi trong SPS thay vi trong tiéu dé lat. Do1 vol chudi Johnny trong 1.DB ty

i¢c BD 1a -0,37%.

Tat ci caw hinh ndi Main10

qua VIM-5.0

Y U \Y EncT  DecT
[Lop Al 0,00% 0,00% 0,00% [98%  9%%
[.op A2 0,00% 0,00% 0,00% 199%  100%
[.op B 0.00% 0.,00% 0,00% [98%  99%
Lop C 0.00%  0.00% 0,00% [105% 102%
Lon B 0,00% 0,00% 0,00% |94%  95%
Téng thé [0.00% 0,00% 0,00% 199%  99%

u(l)
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1.6p D 0,00% 0,00% 0,00% |98%  100%
| Lop F 0,00% 0,00% 0,00% 100% 100%
|
Truy cap ngau nhidn Main 10
Qua VTM-5.0
Y U A\ EncT DecT
Top AL 10.00%  0.00%  0,00% [ 100% 98%
Lop A2 10,00%  0,00%  0,00% |100% 98%
Lop B ]-0,01%  -0,01%  -0,01% 199%  97%
Lop C -0,02%  -0,02% -0,02°% [99%  91%
L.opE
Tong )
) -0,01%  -0,01% -0,01% |[101% 100%
thé
Lop D [-0.07% -0,06% -0,07% |98%  95%
LopF o 1-002% -0,02% -0,02% |105% 91%
B Main10 dé tré thap
Qua VIM-5.0
| [
(Y U V [ EneT DecT
! | |
: o i
L.op Al |
|
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Lop B 0,02% -0,01% -0.02% 1 101% 98%
Lop C 0,04%  -0,04% -0,04% | 102% 100%
i ‘

LopE -0.25% -0.20% -0,20% 197%  99%
Tong thé [-0,08% -0,07% -0.07% [100% 99%
LapD  [-0.13% -0,11% -0.11% [103% 105%

|I !
Lip I S012% -0.09%  <0.16% [ 100%  97%
P Mainl0 dé oré thap
Qua VTM-5.0
Y UJ V FneT  DeceT
Lop Al
Lop A2
Top B 1-0.01% -001% -0,01% (101% 101% |
Lop © 1-0,02%  -0.02% -0,02% |101% 102%
Lop B [-0,08% -0,07% -0,07% [100% 101%
‘?‘ﬁng ) » ,
) 0.03%  -0.03  -0,03% |102% 102% |
the i
M ] . .
Lop D 1-0,05% -0,04% -0,04% |104% 105%
[Lop I |-0,05%  -0,05% -0.05% [102% 101%
|
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N

K&t qua ude tinh cho cac cau hinh khong phar CTC

I3

Trong cau hinh khéng phai CTC véi nhicu lat [at, mie tét kiem bit du kién s¢

cao hon. Mot uae tinh so bd duoc thue hién trong bang dudi day bang cach nhan

I3

tiet kiem bit CTC v 56 cac lat

Tiét kiém bit wde tinh cho ninéu lat trén mor anh

Tiét kiem bit ude tinh (V)

K - -0,06% |

V - E" o - . I
i |
| |
| \
: 1 :
24 (Vi du | -0.24%
! |

COMAT)

Bang gdp cudi cung

Trong khi cdc phuong dn khic nhau daoe mo ta ¢ d’lV (bao gom ca dong gop

N

dur thao dinh kém), can hiéu rang ching chi duge trinh bay theo cach lam vi dy, chir
khong phat gioi han sang ché. Do do, pham vi cia sang ché nay khong nén bi gion
han boi bat ky phuoong dn nao trong s6 cac phuong an duge md ta ¢ trén. Hon nia,
bat Ky sur két nNOp Nao cua cac },/‘éu © duoc mo ta o (rén rong tat ca cac bién thé co
thé ¢6 cua chung déu duge bao o0m trong sang ché trir khi ¢6 chi dan khac o day
hodc néu khong thi mau thuan 1o rang theo ngr canh.

Neodi ra, trong khi cac quy trinh duge mé ta o wén va dugc minh hoa trong

-
§

ban v& duge the hién dudi dang moi chudi cac bude, diéu ray duoc thue hign chi

(0>

nham muc dich minh hoa. Theo do, ngudi ta dy tinh rang maét s0 bude co thé dugce
thém vao, mé‘i 56 bude ¢ thée duoce bo qua. thir ty cua cac bude c6 the duge sap xep

lai va mot s0 budc ¢6 the dugce thue hign song song.

o
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I. Phuong phéap (400) duge thuc hién boi bo giai ma (260, 600, 701) dé giai ma
huong bit, luong bit bao gom tap tham s6 anh (PPS. picture parameter set) va tdp cac

fat thie nhat, phuong phap bao gom cac budc:
thu (s402) tap tham s0 anh; va

aiat ma phan to ¢t phap thu nhat duoc gom trong tap tham so anh dé thu gia
e i 2 B & h o

a1 chy bao, trong 4o

56 giai ma duge zo cau hinh sao cho néu gia tri chi bao duge dit thanh gid w1

thir nhat thi sav d6 nd duoce xac dinh rang tiéu de anh duge gom trong ludng bit bao

o6 gia 11 tham so twong ing voi thani so cu the, néu khong no duge xac dinh rang

mot a4t duoe gom trong @ap cac 14t thiv nhat bao gom gia tri thani s tuwong ting vol

N

iham =6 cu the, vi

oo

néu tiéu dé anh bao gom gia ui tham so twong ung vaéi tham s6 cu the, sau do
aid tri tham so6 duoc su dung d¢ giai ma du licu lat cua moi 1at duge gom trong tap
& . v v o o Ny v o : o .

cac lat tho nhat.

7. Phuong phap theo diem |, con bao gdm bude xac dinh xem li¢u ¢ hay khong gia

tri chi bao thu duge bang gia try nhat dinh.

3. Phuong phap theo diém 2, trong doé:
5t o

\

theo két qua cua bude xac dinh 1a gia tr1 chi bao thu duoc bang gia try nhat
dinh. bo gidi ma xac dinh rang ticu dé anh dugc gom rong iudng bil bao gom gia i
tham s0 twong mg vér tham so cu the, hoac

theo két qud cua bude xac dinh 1a gid tri chi bao thu duge khong bang gia tri

nhat dinh, ba giai ma xac dinh rang tiée dé anh duge gom trong luong bit bao gom

O

2id try tham s6 tuong ag vor tham so cu the.

.

4 Phuong phap theo diém 3, trong d6, do két qua cia buoc xdce dinh la tiéu dé anh

duroc gom trong ludng bit bao gdm gia tri tham so twong 4ng voi tham s6 cu thé, bo

78
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clai ma thu gia tri tham so tr ticu de anh.
5. Phuong phap theo dicm 4, con bao gom:

d61 vér moi lat duoc gom trong tap cac lat thu nhat, su dung gid tri tham s 6 thu

’)

duoc dé giai ma du hiéu lat cua fat

-t

6. Phuong phap theo diem 2, wong do:

k]

o14 T i nhat

O

theo ket qua cua bude xac dinh fa gia tri chi bdo thu duge bang
dinh, b giat ma xdc dinh rang moi lat duge gom trong tap cac lat thu nhét bao gom

gid i tham s6 twong img voi tham s6 cu thé, hoac

theo ket qua cua bude xac dinh la gia tri cht bdo thu duge khong Dang @ia

nhat dinh, b gial ma xic dinh rang moi lat duoc oOm trong tp cac fat thir nh at bao

2om gia ) tham sO trong tng vor tham so cy the.

7. Phuong phap theo diém 6, trong do, do két qua cua bude xac dinh 1a moi lat duoc
gom trong tap cac lat thit nhat bao gom gia tri tham s6 twong ng vl tham s6 cu

thé, bo oiai ma thuce hicn xu ly mia ”O m budc:

doi vol moi lat duoe gdm trong tap cac lat tho nhat, thu phan tr ¢ phap tha

N

bai duge gom trong lat gia tri tham sd tuong tng voi tham so cu the va su dung gia
tri tham s¢ & thu duroc de giai ma du liéu lat cua chud.

£, Phuong phap theo dicm bat ky trong s6 cac diém néu trén, trong do maoi it dioc

gom trong tap cac lat thir nhat duoc g()m trong don vi [6p ma hoa video khac (VCIL,

video coding layer). 16p triru twong mang (NAL, network abstraction layer).

9. Phuong phéap theo diém bat ky trong so cac diém néu trén, trong do tap tham so
anh duge gom trong pha an tai tin cua don vi NAL khong phai VCL duge uom trong
ludng bit.

10, Phuong phap theo diém bat ky trong s6 cac dicm néu trén,-con bao gom:

rude khi thuc hién bude giai ma, bo giai ma thu thong tin chi bao rang tap

tham s6 anh bao gdém phan tr ¢ phéap thi nhat.

|1, Phuong phap theo diém 10, trong do thu thong tin chi bao rang tap tham so anh

bao gom mcm t¢ cu phap thi nh \at bao gdm nhan thong tin to phan to ca phap th
O™ éﬁ I§
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1ai duoe gom trong tap tham s6 anh.
12. Phuong phap theo mot diem bat ky trong so cac diém t 10-11, trong do

thong tin chi bao rang tap tham s6 anh bao gom phan tir ¢l phap thu nhat con
chi béo rang tap tham s6 anh con bao gom phéan tw cu phap thir ba twong Gng voi

tham s6 cu thé thi hai, va
phuong phap con bao gom bo gial ma, dugc dya (rén phan tir cti phap thir ba,
xdc dinh xem ficu c¢6 hay khong moi lat dwge gom trong tap céac lat thu nhat bao
gom gia tri tham 55 wong tng voi tham s¢ cu the th hai.
12 Phuong phap iheo diém bt ki trong s6 cac diém néu wén. tong do
faGng bit bao com chudi video duoe md hoa thir nh at, CVS. va CVS thir hai;
tap tham s¢ anh va tap cac 1at thir nhat déu duoc ¢ om trong CVS thit nhat, va

tap tham so anh thir hai va tap cdc lat thu hai déu duge duge gom trong CVS

thiy hat.
4. Phoong phap theo iém 13, 2on bao gom:

siai ma phéan o oi phap duoc pom trong tap tham O anh tha hai dé thu gid tr

chi bao, trong do

bo giai mi dugc tao cau hinh sao cho néu gia tri chi bao duge dat la gia i1 thu
nhat thi sau dé 16 duoc xac dinh rang tieu dé anh thu hai duoc Jom trong lLLmo bit
bao gom gia try tham s sO trong Gmg véi tham s6 cu thé, néu khong nd duge xéac dinh
rang moi lat duge gom trong tap cac lat thu hai bac gom gia tri tham s0 twong Ung
vt tham s06 cu (hé, va

néu tiéu dé anh thir hai bao.gom gié tri tham sO twong tmg v6i tham s6 cu the,
sau 6 gid 1 tham s6 duge st dung dé giar ma di lida 14t cua moi lat duoe gom
trong tap cac tat thu har.

15. Phuong phép ma héa (500) duoc thuc hién boi b md hoa (140. 600, 721),

pharong phap bao gdm cdc bude:

tao (s502) tap cac lat tha nhat; va

8({
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tao (s564) tap tham 36 anh, trong do

tip tham so anh gom phan wr ¢t phap tho nhat ma dugce dat fam gia try tha

nhat hoac gia tri thu hai,

khi phan tr ¢t phap thir nhat dwoce dat [a gia tri thir nhat, sau khi phan t ca
phap thir nhét chi bdo ring ticu dé anh duoc tao boi bo ma héa bao gom gia tri tham
s6 twong Umg vai tham s6 cu thé ma duoc st dung dé ma héa dir lidu lat cua moi lat

duoce gom trong tap cac lat tha nhat, va

khi phan to ¢ phap thir nhat dwge dat la gia i thi hai, sau khi phan ta cu
phap thu ahat chi béo am' moi lat duoce gom trong ap cac lat thir nhat bao gom gia
tri tham so trong ng vol tham so cu the.

i

P6. Vit ghi doc duoe bang méy tinh (642) chtra chuong (rinh may tinh (643) bao

com cic Ténh (644) ma khi duoc thue thi bang mach xu Iy (602) lan cho mach xu ly

o

(602} thue hién phuong phap theo n ot diém bat kv trong s6 cac diém tir | dén 14,

17 Vat ght doc dugc bang may tinh (642) chita chuong trinh may tinh (643) bao
odm céc 1énh (644) ma khi duge thue thi bang mach xu 1y (602) lan cho mach xu 1y

(602) thuc hién phuong phap theo diém 15.

(8. BO giai ma (260, 600, 701) dé giai ma ludng bit, ludng bit bao gOm tap tham so
anh (PPS. picture parameter set) va tap cac lat thir nhat, bo giai ma dugc lam thich

g von
thu (24025 tap tham so anh; va

giai ma phan et phap tha nhat duge gom trong tap tham s6 anh de thu gia

tri chi béo, trong do

b¢ giai méa duge tao cau hinh sao cho néu gia tri chi bao duoc dat thanh gia tri
thr nhat sau d6 bo giai ma xac dinh rang tiéu dé anh duoc gom trong luéng bit bao
gdm gia tri tham s tuong Gmg val tham so cu the, néu khong thi bé gidi ma xac

gOm trong tap cac lat tha nhat bao gom gia tri tham s0 twong

dinb rang moi lat duoc

Ung vot tham 50 cu the, va

bo giai ma duge tao cau hinh nhu 12, néu tiéu dé anh bao gom gia i tham )

o
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fwong tng vol tham ) cu thé, sau do bod gial ma su dung gia tri tham 6 dé gial ma
A liéu 1at ctia mdi 14t duoe gom trong tap cac fat thu nhat.
19. B6 ma hoa (140, 600, 721), bo ma héa dugc lam thich ung dé:

tao (s502) tap cac lat thu nhat: va

ta0 (s504) tap tham so anh, trong do

t@p tham s6 anh gém phan tr e phap thir nhat ma chi bao mot rong cac bude:

I

1) ma moi lat duoc gom trong tap cic 14t thu nhat bao gom gia tri tham s6 tuong ing
IV B cl} <) ! 5
v tham s6 cu thé hodc 1) ma ticu dé anh duoc tao bot bo ma hoa bao gom gia tri
. : ) S C - & = |
thamt =0 twong ang vai tham s6 cu thé ma duoe s dung dé ma hoa da licu fat cua

w01 A duge pom trong @p cac tat tha nhat.
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5402

Thu tap tham s6 thi nhat (vi du PPS)

s404

v ~

duge dya trén tr ma thu nlatdu0024nT1Uon téptlaniséthﬁinhétnhéntiuac
xac dinh mot trong cac: 1) moi doan auoc gom trong tap doan thu nhat bao gom
gia tri tham so twong g vo1 tham s6 cu thé, i) tap tham s6 dugc gom trong
ludng bit bao Uom gid tri tham sO tuong tmg vai tham 56 cu thé, trong do g;a tri
than1Docotheduousu(hnn;de(nalnuidullmldoancua1n01dom1duocs4nn
trong tap doan thu nhat, iii) gia tri tham s6 mac dinh tuong ung‘v01thanwso cu the
s& duoc su dung dé giai ma dir liéu doan cua moi doan duOL(Hnntlongtmadoan
hu1lha£hoaCIVXOJaU1than1sotuongllng\mnthanlbocuthe(xwﬂuzduocsuyla
tu1noth0ﬂc1ﬂncucmc(natnlhanlsol\hacduOC(HNﬂ UongluonglnL trong do gia
Ler hmT1m3duocauv1acotthh1 MJdunﬁck<ﬂa.n1adulwn1doancu31T01doan
dugcgonwﬂongtadeqnkhunhaL

FIG. 4



45041 87/89

5/7

500

tao tap doan thu nhat (vi du, lat)

Vi et

Tao tap tham s& thir nhat trong do tap tham s6 thir nhat Uém tlr ma th nhat m;l
chi bao mm trong cac: 1) moi doan duoc 0om trong tap doan th nhat bao (rom gl
m tham 50 tuong ung vo1 tham SO cu the 11) tap tham 50 thu nhat hodc tap tlmm
s& tht hai duoc tao boi bo ma hoa bao gom gia tri tham s6 twong Ung vm tham s6
cu thé ma duoc su dung dé ma hoa du liéu doan cua moi doan duoc gom trong tap
doan thu nhat, iii) gid ti tham s6 mac dinh tuong L'mg v6i tham s6 cu thé duge su
dung dé dit lieu doan ma hoa cua moi doan duoc gom trong tap doan tha nhat,
hoac 1v) gia trj tham $0 twong ang voi tham s6 cu LhL c6 thé duoc suy ra th mot
hoic nhiéu cac gia tri tham so khac va gia tri tham s6 duoe suy ra duge st dung
dé du 1iéu doan ma hoa ciia moi doan duoc gom trong tap doan thu nhat

FIG. 5
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701

/_/

Pon vi xac
Don vi thu dinh
02 04
FIG. 7A
721
L Pon vi tao
Bon vi tao tap tham s6
doan
722
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