(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

(19) Cong hoa xa hgi chi nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0052222
(51202001 HO04N 19/82; HO4N 19/184; HO4N (13) B
19/70; HO4N 19/174; HO4N 19/46

(21) 1-2022-01340 (22) 03/09/2020
(86) PCT/EP2020/074619 03/09/2020 (87) W02021/043914 11/03/2021
(30) 19195198.7 03/09/2019 EP
(45) 27/10/2025 451 (43) 27/06/2022 411A

(73) FRAUNHOFER-GESELLSCHAFT ZUR FORDERUNG DER ANGEWANDTEN
FORSCHUNG E.V. (DE)

Hansastrafle 27c¢ 80686 Miinchen (DE)

(72) SANCHEZ DE LA FUENTE, Yago (DE); SUHRING, Karsten (DE); HELLGE,
Cornelius (DE); SCHIERL, Thomas (DE); SKUPIN, Robert (DE); WIEGAND,
Thomas (DE).

(74) Cong ty TNHH Qudc té D &N (D&N INTERNATIONAL CO.,LTD.)

(54) THIET BI VA PHUONG PHAP GIAI MA VIPEO, THIET BI VA PHUONG PHAP
MA HOA VIDEO



(21) 1-2022-01340

(57) Sang ché d& cap dén bd giai mi video dugc tao cdu hinh dé giai mé video bao gdm
nhiéu hinh anh tir dong dit liéu video bang cach giai ma mdi hinh anh tir mdt hoic nhiéu don
vi mé héa video trong don vi truy cap cta dong dit liéu video gin véi hinh anh trong tng;
doc loai don vi mi hoa thay thé tir don vi tap tham sb cua dong dir liéu video; d6i véi mdi
don vi m3 hoa video dinh trude, doc ma dinh danh loai don vi ma hdéa (100) tir don vi ma
héa video tuong Ung; kiém tra xem ma dinh danh don vi ma héa nhan dang loai don vi ma
hoa trong sb tp con thtr nhit gdm mot hodc nhidu loai don vi ma héa (102) hay trong sb tap
con thir hai gém cac loai don vi méa hoa (104), néu ma dinh danh don vi ma héa nhan dang
loai don vi ma héa trong sb tp con thtr nhat gdm mot hodc nhiéu loai don vi ma héa, thi chi
dinh don vi ma hoa video twrong mg cho loai don vi ma hoa thay thé; néu mi dinh danh don
vi ma héa nhan dang loai don vi ma hoa trong sb tap con thtr hai gém cac loai don vi ma
hoa, thi chi dinh don vi ma hda video twong ing cho loai don vi ma héa trong sb tap con thtr
hai gém cac loai don vi ma héa dugc nhan dang bdi ma dinh danh don vi ma héa. Sang ché
con d& cap dén phuong phép va thiét bi ma héa va giai ma video va phuong tién bat bién doc

duoc bang may tinh luu trit dong dir lidu video.
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Linh vyc ky thuat dwgc dé cap

Sang ché de cip dén cau tric dir liéu d€ chi bao loai don vi ma hoa va cac dic tinh

ctuia don vi ma héa video cua dong dit li¢u video.
Tinh trang ky thuit ctia sang che

Da biét rz"mg cac loai hinh anh duoc chi bao trong ph?m dau don vi NAL cua cac don
vi NAL mang c4c 14t ctia cac hinh anh. Do d6, cac thudc tinh co ban cia tai tin don vi NAL

c6 san & muc rat cao d€ cac ung dung st dung.
Céc loai hinh anh bao gom nhu sau:

- Hinh anh diém truy cdp ngiu nhién (Random access point - RAP), vi tri bd giai ma
c6 thé bat dAu giai ma chudi video 3 ma hoa. Ching dugce goi 1a céc hinh anh truy cip ngau
nhién ndi anh (Intra Random Access Picture - IRAP). C6 ba loai hinh anh IRAP: Lam tuoi
b giai ma tirc thoi (Instantaneous Decoder Refresh - IDR), Truy cép ngau nhién sach (Clean
Random Access - CRA) va Truy cép lién két bi hong (Broken Link Access - BLA). Quy
trinh giai ma d6i v6i chudi video d ma hoa ludn bat dau & IRAP,

- CAc hinh anh dn dAu 1a cac hinh 4nh dGng trude theo thir tur ddu ra nhung duge ma
hoéa sau hinh anh diém truy cdp ngdu nhién trong chudi video di ma héa. C4c hinh &nh dén
dAu ddc 1ap voi cac hinh anh dimg trude diém truy cdp ngau nhién theo thir tw ma héa duge
goi 12 cc hinh anh din dAu c6 thé giai ma truy cap ngau nhién (Random Access Decodable
Leading - RADL). C4c hinh 4nh dan d3u st dung cac hinh anh déng trude diém truy cap
ngiu nhién theo thir tr ma hoéa dé du doan c6 th bi hong néu quy trinh giai ma bit dau &
IRAP tuong tng. Ching duge goi 1a cic hinh anh dan diu bo qua truy cdp ngiu nhién
(Random Access Skipped Leading - RASL).

- Céc hinh 4nh ké tiép (Trailing - TRAIL) theo sau hinh anh IRAP va cac hinh anh

dan déu trong ca thir tir xuét ra 1an hién thi.

- C4c hinh anh ma tai d6 do phéan giai thoi gian cia chudi video dd ma héa c6 thé
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duge chuyén ddi bang bo giai ma: Truy cap 16p con thoi gian (Temporal Sublayer Access -
TSA) va Truy cdp 16p con thdi gian ting budc (Stepwise Temporal Sublayer Access -
STSA).

Do d6, cAu tric dit lidu theo don vi nal 1a yéu t6 quan trong d8 hop nhat dong.
Ban chit k§ thut ciia sang ché

Muc dich cua sang ché 1a d& xuat bo giai mi thu dugc thong tin can thiét ctia don vi
ma héa video cua dong dit liéu video bang cach doc ma dinh danh biéu thi loai don vi mi

hoa thay thé va bd giai ma thu dugc cac dic tinh clia dong dit lidu video.

Muc dich khac ciia sang ché 1a d& xuét b ma hoa biéu thi loai don vi mé hoa thay thé
cho don vi m3 héa video béng cach sir dung ma dinh danh va bd mi hoa biéu thi dic tinh cua

dong dit liu video.
Muc dich nay dat duoc boi phan yéu ciu bao ho cua sang ché.

Theo cac phuong an cua sang ché, bd giai mai video dugc tao ciu hinh d& giai ma
video bao gdm nhidu hinh anh tir dong dit liéu video bang cach giai ma mbi hinh anh tir mot
hodc nhidu don vi ma hoéa video trong don vi truy cdp ctia dong dit li€u video két hop véi
hinh anh twong tmg; doc loai don vi mé hoa thay thé tir don vi thiét 1ap tham s6 ciia dong dir
liéu video; d61 véi mdi don vi ma héa video xac dinh trude, doc ma dinh danh loai don vi
ma héa (100), vi du, phan tir ci phap bao gdm trong phin diu don vi nal, tir don vi mé héa
video tuong Ung; kiém tra xem ma dinh danh don vi ma héa c6 nhén ra loai don vi ma hoa
trong s tap con thir nhit ciia mot hoge nhiéu loai don vi ma héa (102) khong, vi du, biéu thi
liu don vi nal c6 phai 12 loai don vi 16p ma hoa video (video coding layer - VCL) énh xa
dugc hay khong, hoac trong s6 tap con thir hai cua céc loai don vi ma héa (104), vi dy, chi
béo loai don vi nal, liéu mi dinh danh don vi ma héa c6 nhén ra loai don vi ma hoa trong sb
tap con thur nhét ctia mot hodc nhiéu loai don vi ma héa khong, chi dinh don vi mi héa video
x4c dinh trude twong tng cho loai don vi mi héa thay thé: 1iéu m3 dinh danh don vi ma hoa
c6 nhén ra loai don vi ma hoa trong sb tap con thr hai ctia cc loai don vi mé hoa khong, chi
dinh don vi ma héa video x4c dinh trudc twong tmg cho loai don vi ma hoda trong sb tap con

thir hai ctia cac loai don vi ma hoa dugc nhén dang boi ma dinh danh don vi mi hoéa. Tuc la,
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loai don vi nal twong tng dugc chi bdo béi mé dinh danh, tip con th nhét cua loai don vi
m3 héa va tap con thit hai cta loai don vi mi hoa, tic 1, loai don vi nal dugc viét lai theo
chi bao vé tap con thr nhat va tht hai cta loai don vi ma héa. Do d9d, c6 thé nang cao higu

suét hop nhat.

Theo cac phuong 4n cia sang ché, b giai ma video duoc tao cAu hinh dé giai ma, tir
mdi don vi ma héa video, ving két hop v6i don vi ma héa video tuong Gmg theo cach phu
thudc vao loai don vi ma héa duge chi dinh cho don vi ma hoa video twong tung. B giai ma
video c6 thé duoc tao cAu hinh sao cho loai don vi mi hoa thay thé trong ) tap con tht hai
cta cac loai ma hoa video. B giai ma video c6 thé duoc tao cdu hinh sao cho loai don vi ma
hoa thay thé trong sb tap con thi ba clia cic loai mé hoa video, vi dy, loai don vi khong phai
VCL, loai nay bao gdm it nhit mét loai ma héa video khong c6 trong tdp con thir hai cua cac

loai mé hoa video. Theo sang ché, c6 thé nang cao hi¢u suat ma hoa.

Theo cac phuong &n cua sang ché nay, cac don vi mi héa video xac dinh trudc mang
dit lidu phén chia khéi hinh anh, cac tham s§ du dodn lién quan dén khoi va dit ligu du du
doén. Khi hinh anh chira ca mdt hodc nhiéu don vi ma héa video, vi duy, céc lat, v6i loai don
vi mi héa cta tdp con thir nhit va mét hoic nhiéu don vi ma hoéa video, vi dy, céc 1at, voi
loai don vi ma hoa cua tip con thit hai, cdc don vi ma hoéa video thir hai 1a loai don vi ma
héa bang véi loai don vi ma hoa thay thé. Loai don vi ma héa thay thé 14 loai ma héa diém
truy cap ngau nhién, RAP. Loai don vi ma héa thay thé 1a loai mi hoa khéac véi loai ma hoa
diém truy cip ngﬁu nhién, RAP. Ttc 14, loai don vi ma hda thay thé duogc xac dinh va céc
don vi ma hoéa video ¢6 cung loai don vi méa héa thay thé dwoc hop nhét, va do d6, hiéu suit

hop nhét dugce cai thién mét cach thich hop.

Theo cic phuong an cta sang ché, mdi trong s6 cac don vi md héa video xac dinh
trude duoc két hop v6i mdt ving khac cua hinh anh trong d6 don vi truy cap duge két hop
vGi don vi mi héa video xac dinh trude twong tmg. Pon vi thiét 1ap tham s6 ciia dong dit
liéu video c6 pham vi bao gém chudi hinh anh, mdt hinh anh hodc tdp hgp cac 1t trong sb
mot hinh anh. Pon vi thiét 1ap tham sb biéu thi loai don vi ma hda thay thé theo céch cu thé
vé bién dang dong dit liéu video. Ttc 14, ¢6 thé hop nhit mot cach hiéu qua céc 1at, va, do

do, cai thién hiéu qua viéc ma hoa.
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Theo cac phuong an cla sang ché, don vi thiét 1ap tham sb cua dong dit liéu video 1a;
don vi thiét 1ap tham s6 c6 pham vi bao gém chudi hinh anh, hoic ky hiéu tich don vi truy
cép c6 pham vi bao gdm mét hodc nhiéu hinh anh két hop vé6i don vi truy cap. Tuc 14, trinh
tw cta cac hinh anh dugc chi bao mot cach thich hop va, do d6, co thé giai ma mot cach hiéu

qué cée hinh anh can thiét dé dugce két xuat.

Theo cac phuong 4n cla sang ché, don vi thiét 1ap tham sb biéu thi loai don vi ma héa
thay thé trong dong dit liéu video, liéu don vi ma héa video xac dinh trude dugc dung lam
didm bt diu lam twoi cia chudi video dé gidi ma video, vi du, loai RAP, tirc 13, bao gdm
Jam tuoi bd gidi ma tire thdi, IDR, hay lam diém bt diu lién tuc cta chudi video dé giai ma
video, vi du, loai khong phai RAP, tic 13, khong bao gém IDR. Ttc 13, ¢6 thé biéu thi don vi
ma hoéa 13 hinh anh th nhit cua chudi video hodc bing cich khong st dung don vi thiét 1ap

tham sd.

Theo cac phuong an cua sang ché, b6 giai ma video dugce tao ciu hinh dé giai ma
video bao gdm nhiéu hinh anh tir dong di liéu video bang céch giai ma mdi hinh anh tir mot
hodc nhidu don vi mi héa video trong don vi truy cdp cta dong dit li€u video ma dugc két
hop véi hinh anh trong tng, trong do mdi don vi mi héa video mang dit liéu phén chia khéi
hinh &nh, céc tham s6 dw doan lidn quan dén khéi va dit liéu du dy doan va duge két hop v6i
vung khac cta hinh anh trong d6 don vi truy cdp dugc két hop v&i don vi ma hoéa video xac
dinh trude tuong tng; doc, tu mdi don vi mi héa video x4c dinh trude, tap hop n-ary gf“)m
mot hoac nhiéu phén tir ca phap, vi du, hai c0, mbi co 1a 2-ary dé mot cdp co la 4-ary, anh xa
(200), vi dy, viéc anh xa co thé dugc cb dinh theo mic dinh; cach khac, c dugc bao hiu
trong dong dit liéu, hodc ca hai co bf?mg c4ch tach pham vi gia tri, tdp hop n-ary gém mot
hodc nhiéu phén tir ¢t phap trén tip hop m-ary gdm mot hodc nhidu dic tinh (202), vi duy, ba
dic tinh nhi phéan, do do, mdi dic tinh 13, 2-ary dé bo ba dic tinh 13 8-ary, mdi dic tinh mo ta
theo cach du véi dit liéu twong tmg trong don vi ma héa video xac dinh trude, tue 1a, cac déc
tinh c6 thé dwoc suy ra tir viée kiém tra dit 1iéu m3 héa sau hon, vé cach thic video duge ma
héa vao dong dit liéu video lién quan dén hinh anh trong d6 don vi truy cép dugc két hop véi
don vi mi héa video x4c dinh trude, trong d6 m> n, hodc doc, tu mdi don vi ma hoéa video
x4ac dinh trude, N ph?m tlr ¢ phép (210), vi dy, N = 2 0, mdi co 1a 2-ary, véi N> 0, doc
théng tin két hop tir dong dit liéu video, két hop, tic 1, coi nhu ching 14 bién clia dic tinh
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két hop, tiry thudc vao thong tin két hop, mdi trong s6 N phan tir cti phép c6 thong tin vé mot
trong s& M dac tinh, vi du, M = 3 dic tinh nhi phén, mdi dic tinh 13, do @6, 2-ary > thdng

tin két hop s& cé 3 kha nang két hop hai c& véi 2 trong s6 3, tire 13, @?) dac tinh, mdi dic
tinh mo ta theo cach du véi dir lidu twong tmg trong don vi ma hoa video xac dinh trude aé
video dwgc ma hoa thanh dong dit ligu video lién quan dén hinh anh trong &6 don vi truy cap
duoc két hop v6i don vi ma hoa video xac dinh truée, trong 6 M> N. Ttc 13, vi du, didu
kién dong dir liéu video, tic 14, cach video dugc ma héa thanh dong dir lidu video dbi véi
hinh 4nh trong don vi truy cép, duoc biéu thi béng anh xa va co, ¢é thé cung cép mot cach

hiéu qua thong tin bd sung.

Theo cac phuong an cla sang ché, 4nh xa dugc bao gdm trong don vi thiét 13p tham
s& va chi bdo vé vi tri clia cac ddc tinh duge 4nh xa. Anh xa dugc bao hiéu trong dong dir
liéu va chi bao vé vi trf cia cac dic tinh dugc anh xa. N phén ttr ¢t phap chi bao vé viée ¢
céc dic tinh. Ttc 1a, két hop c& va 4nh xa, c6 sy linh hoat trong viéc chi bao cac co tai don

vi thiét 1ap tham sd.

Theo mét phuwong an cia sang ché, bd mi hoa video duge tao cAu hinh dé m3 hoa
video bao gdm nhidu hinh anh thanh dong dit liéu video bang cach ma héa mdi hinh anh
thanh mot hodc nhidu don vi mi héa video trong don vi truy cdp clia dong dit lidu video ma
duge két hop véi hinh anh twong Umg; chi bao loai don vi mé hoa thay thé trong don vi thiét
13p tham sb cua dong dit liéu video; ddi v6&i mdi don vi ma héa video xac dinh trude, méa hoa
thanh dong dit liéu video ma dinh danh loai don vi ma héa (100) cho don vi mi héa video
twong Ung, trong d6 ma dinh danh don vi ma héa nhén dang loai don vi ma hoéa trong sb tap
con thit nhit cia mot hodc nhiéu loai don vi ma héa (102) hodc trong s6 tap con thit hai cua
cac loai don vi ma hoa (104), trong do6 néu m3 dinh danh don vi ma hoa nhén dang loai don
vi ma hoéa trong ) tap con thir nhét ctia mot hoic nhiéu loai don vi mi héa, thi don vi ma
héa video duoc xac dinh trudc twong tng s& duge chi dinh cho loai don vi mé hoa thay thé;
néu m3 dinh danh don vi mi héa nhén dang loai don vi ma hoéa trong ) tap con thr hai cua
céc loai don vi ma hoéa, thi don vi ma hoéa video xac dinh trudc tuong ung s& dugce chi dinh
cho loai don vi ma héa trong s6 tap con thir hai ctia céc loai don vi ma héa xac dinh boi ma

dinh danh don vi md hoa, trong d6 loai don vi ma hoa thay thé 13 loai RAP va bd mi hoéa
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video duogc tao cAu hinh dé nhan dang cac don vi mi héa video cta hinh anh RAP 1a don vi
ma hoa video x4c dinh trude, va vi dy, ma hoa truc tiép ma dinh danh loai don vi ma héa
cho cac don vi ma héa video dugc ma hoéa ndi anh thuan tiy cua cac hinh anh khong phai
RAP nhan ra loai RAP. Ttc 13, loai don vi ma héa dugc chi bao trong don vi thiét 14p tham
sb cua dong dit liéu video, va do do, co thé cai thién hidu qua ma hoa, ttc 13, khong can ma
héa mdi phan doan véi hinh dnh IDR.

Theo cac phuong an cia sang ché, bo tao video duoc tao cAu hinh @8 tao dong dit liéu
video ¢6 video bao gé)m nhiéu hinh anh dwoc ma hoa trong do, mdi hinh anh dugec ma héa
thanh mot hodc nhidu don vi ma héa video trong don vi truy cép cla dong dit liéu video ma
mdt hodc nhidu don vi ma héa video dugce Két hop v6i hinh anh tuong g cho mdi 6 ma
hinh 4nh duoc chia nhd; thay ddi loai don vi ma hoa thay thé trong don vi thiét 1ap tham sb
cua dong dit liéu video tir loai RAP chi bao dé biéu thi loai khong phai RAP; nhan dang
trong cac hinh anh v d s cac don vi mi hoa video dd ma hoéa riéng ma mé dinh danh (100)
cta chung dugc ma héa thanh dong dit liéu video loai don vi mé hoa nhan dang cac hinh anh
RAP; trong do ddi voi mdi don vi ma hoéa video xéac dinh trude cia dong dit ligu video, ma
dinh danh (100) cho don vi mi héa video p twong tmg dwoc mi hoéa thanh dong dir liu
video, loai don vi ma héa nhan dang loai don vi mi hoa trong ) tap con thir nhét gém mot
hodc nhiéu loai don vi ma héa (102) hodc trong 36 tdp con thtr hai gém cac loai don vi ma
hoéa (104), trong d6 néu mi dinh danh don vi ma héa nhin dang loai don vi ma hoa trong sb
tap con thir nhét gém mot hodc nhidu loai don vi ma héa, thi don vi ma héa video xéac dinh
trude tuong‘l’mg s& duoc chi dinh cho loai don vi mé héa thay thé; néu ma dinh danh don vi
ma héa nhin dang loai don vi ma hoa trong sb tap con tht hai gém céc loai don vi ma hoa,
thi don vi mi hoa video x4c dinh trudc twong ing s& duge chi dinh cho loai don vi ma hoéa
trong tdp con thir hai gém céc loai don vi mé héa dugc nhin dang bdi ma dinh danh don vi
m3 hoa. Loai ctia don vi ma héa video dwgc nhan dang b%mg cach st dung ma dinh danh, tap
con thir nhat va thit hai cta loai don vi mi héa, va do d6, hinh anh cia video, vi dy, dugc tao

ra béi nhiéu 6, dugce tao ra mot cach hiéu qua.

Theo céc phuong an cta sang che, sang ché dé xuat bd ma hoéa video dugce tao cau
hinh d& m3 hoéa video bao gdm nhiéu hinh anh thanh dong dit liéu video bang cach méa hoa

mdi hinh anh thinh mdt hodc nhidu don vi ma hoéa video trong don vi truy cip cta dong dit
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liéu video ma dugc két hop véi hinh anh tuong tmg, trong do mdi don vi ma hoa video mang
dit liéu phan chia khéi hinh anh, tham s8 dw doan lién quan dén khéi va di ligu du du doan
va duge két hop vé6i viing khéc ctia hinh anh ma don vi truy cép duoc két hop véi don vi ma
héa video x4c dinh trude twong tmg; chi bo, trong mdi don vi mi héa video x4c dinh trude,
tap hop n-ary gdm mdt hoic nhidu phan tir ¢t phép, vi dy, hai co, mdi & 1a 2-ary dé mot cip
cd 1a 4-ary, anh xa (200), anh xa co thé duge b dinh theo cach mic dinh; cach khéc, co
duoc bo hiéu trong dong dir lidu, hodc ca hai bang cach chia pham vi gié tri, tp hop n-ary
gdm mat hogc nhiéu phan tir ¢ phap trén tip hop m-ary gdm mdt hodc nhiéu dic tinh (202),
vi du, ba dac tinh nhi phan, mdi dic tinh, do d6, 2-ary dé bd ba dic tinh 13 8-ary, mbi dic
tinh md ta theo cach du v&i dit liéu twong Gmg trong don vi ma hoa video xé4c dinh trude, tic
13, cac dac tinh cé thé duoc suy ra tir viéc kiém tra dit liéu ma héa siu hon, vé cach video
duoc ma héa thanh dong dit li€u video lién quan dén hinh anh trong d6 don vi truy cip duge
két hop v6i don vi ma hoa video x4c dinh trude, trong d6 m> n, hodc chi bao, trong mbi don
vi mi hoéa video dinh trude, N phr?m ti ¢t phap (210), vi du, N = 2 ¢0, mdi c& 1a 2-ary, véi
N> 0, biéu thi thong tin két hop trong dong dit liéu video, két hop, tirc 13, coi chung 1a bién
ctia dic tinh két hop, tiy thudc vao thong tin két hop, mdi trong s N phan tir ¢t phap c6
thong tin vé& mot trong s6 M dic tinh, vi du, M = 3 c4c dic tinh nhi phén, mdi dic tinh, do

{6, 12 2-ary = thong tin két hop s& c6 3 kha nang két hop hai cd v6i 2 trong s6 3, tirc 13, ﬁ}
dic tinh, mdi dic tinh mo ta theo cach du véi dir liéu twong Ung trong don vi mi hoa video
xé4c dinh trude @ video duge ma héa vao dong dir liéu video lién quan dén hinh anh ma don
vi truy cdp dugce két hop v6i don vi ma hoa video x4c dinh trudc, trong d6 M> N. Ttc la, vi
du, cac dac tinh ctia mdi don vi ma hoéa video cta chudi video di ma héa duge biéu thi béng

cach st dung c&, va do d6, c6 thé cung cap thong tin b sung mét cach higu qua.

Theo cac phuong 4n cia sang ché, phwong phép bao gdm buédc gidi ma video gdm
nhidu hinh anh tir dong dit liéu video bing céch gidi ma mdi hinh anh tir mdt hodc nhiéu don
vi ma hoéa video trong don vi truy cdp cua dong dit liéu video ma dugc két hop vé6i hinh anh
twong tmg; doc loai don vi ma hoa thay thé tir don vi thiét 1ap tham sd ciia dong dit liu
video; d6i v&i mbi don vi ma hoa video xac dinh trude, doc mi dinh danh loai don vi ma hoéa

tr don vi ma hoéa video twong Umg; kiém tra xem ma dinh danh don vi m3 hdéa nhan dang loai
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don vi ma hoa trong ) tap con thtr nhét cia mét hodc nhiéu loai don vi mi héa hay trong )
tip con thit hai cta cac loai don vi ma hoéa, néu ma dinh danh don vi m3 hoa nhén dang loai
don vi mé hoéa trong sb tap con thr nhét gém mot hodc nhiéu loai don vi mi héa, thi chi dinh
don vi mi hoa video twong g cho loai don vi md hoa thay thé; néu mi dinh danh don vi
ma hoa nhéin dang loai don vi ma hoa trong sb tap con thtr hai gém cac loai don vi ma hoda,
thi chi dinh don vi ma héa video twong Gmg cho loai don vi ma héa trong sb tap con thir hai

clia c4c loai don vi ma héa duge x4c dinh bdi mé dinh danh don vi mé hoa.

Theo cac phuong 4n cia sang ché, phuong phap bao gém budc giai ma video bao
¢dm nhidu hinh 4nh tir dong dit lidu video bing cach gidi ma mdi hinh anh tir mdt hodc
nhidu don vi mi héa video trong don vi truy cip cua dong dit liéu video ma duge két hop
v&i hinh anh twong tmg, trong ¢6 mdi don vi ma héa video mang dit liéu phan chia khéi hinh
anh, c4c tham sb du doan lién quan dén khéi va dir liéu du du doan va duoc Kkét hop véi
ving khac cta hinh anh ma don vi truy cép dugc két hop v&i don vi ma hoéa video xac dinh
trude twong ung; doc, tu mdi don vi ma hoéa video x4c dinh trude, tap hop n-ary gém mot
hodc nhiéu phﬁn tlr ct phap, vi dy, hai co, mdi co 1a 2-ary dé& mét cap cd 1a 4-ary, anh xa,
viéc anh xa co thé dugc ¢ dinh theo mic dinh; cach khac, 4nh xa duge bao hiu trong dong
dit liéu hodc ca hai bang cach chia pham vi gié tri, tdp hop n-ary gdm mét hodc nhiéu phan
tir ca phap trén tap hop m-ary gém mot hoac nhiéu dic tinh, vi du, ba dic tinh nhi phan, do
d6, mdi dic tinh 1a 2-ary dé bd ba dac tinh 13 8-ary, mdi dic tinh mo ta theo cach du véi dir
liéu twong tng trong don vi ma hoa video x4c dinh trudce [tic 13, cac dac tinh c6 thé dugc
suy ra tir viéc kiém tra dit liéu ma hoa séu hon] vé cach video dugc ma héa vao dong dir liéu
video lién quan dén hinh anh ma don vi truy cap dugc két hop véi don vi ma héa video x4c
dinh truge, trong d6 m> n hodc doc, tur mdi don vi ma héa video x4c dinh trude, N phﬁn t
ct phép, vi du, N = 2 c0, mdi c& 1a 2-ary, véi N> 0, doc théng tin Kkét hop tir dong dir liéu
video, két hop, tirc 13, coi ching 1a bién cta dic tinh két hop, tly thude vao thong tin két
hop, mbi trong s6 N phan tir ¢t phép c6 thong tin vé mot trong M dic tinh, vi du, M = 3 dic
tinh nhi phan, m&i dic tinh, do d6, 2-ary > thong tin két hop s& c6 3 kha ning d¢ két hop

M
hai c& véi 2 trong so 3, tic 1a, (N dic tinh, mo6i dic tinh md ta theo cach du véi dit licu

twong Ung trong don vi ma hoéa video xac dinh truge dé video dugc ma héa thanh dong dit
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lidu video lién quan dén hinh anh ma don vi truy cdp duoc két hop v6i don vi ma hoa video

x4c dinh trudce, trong d6 M> N.

Theo cic phuong an cla sang ché, phuong phép bao gdm budc mi hoéa video gdm
nhiéu hinh anh thanh dong dit liéu video bing cach mi héa mdi hinh anh thanh mdot hodc
nhiéu don vi mi héa video trong don vi truy cép cta dong dit ligu video ma duoc két hop
v64i hinh anh twong tng; chi béo loai don vi md héa thay thé trong don vi thiét lap tham 56
cua dong dit li€u video; ddi voi mdi don vi ma hoa video x4c dinh trude, xac dinh ma dinh
danh loai don vi ma héa (100) cho don vi ma héa video twong Umg, trong dé ma dinh danh
don vi ma hoa nhin dang loai don vi ma hoa trong sd tap con thir nhit gdm mot hoic nhidu
loai don vi ma héa (102) hodc trong sb tap con thr hai gém c4c loai don vi ma hoa (104),
néu m3 dinh danh don vi mi héa nhan dang loai don vi ma hoa trong ) tdp con thir nhét
gém mot hoic nhiéu loai don vi ma hoa, thi chi dinh don vi ma héa video twong Gng cho loai
don vi mi hoéa thay thé: néu m3 dinh danh don vi ma héa nhén dang loai don vi mé hoa
trong ) tap con tht hai gém céc loai don vi ma héa, thi chi dinh don vi ma hoéa video tudng
g cho loai don vi ma hoa trong sb tap con tht hai gém c4c loai don vi ma hoa dugc nhan

dang b&i ma dinh danh don vi ma hoa.

Theo cic phuong &n cua sing ché, phuong phép bao gdm budc tao dong di liéu
video c6 video chira nhiéu hinh anh duge ma héa trong do, mdi hinh anh dugc ma hoa thanh
mdt hodc nhidu don vi ma héa video trong don vi truy cdp ctia dong dir li€u video trong doé
mot hodc nhiéu don vi ma hoéa video duogc két hop v6i hinh anh twong mg cho mbi trong sb
cac 6 ma hinh anh duoc chia nho; thay ddi loai don vi mi hoa thay thé trong don vi thiét lap
tham s ctia dong dir liéu video tir loai RAP chi bao dé chi bao loai khong phai RAP; x4c
dinh trong céc hinh anh v d s c4c don vi ma hoéa video dd ma hoa riéng c6 ma dinh danh
(100) dwge ma héa thanh dong dit liéu video ma loai don vi ma héa nhin dang céc hinh anh
RAP; trong dé dbi véi mdi don vi ma héa video x4c dinh trude cua dong dit ligu video, ma
dinh danh (100) cho don vi ma héa video p twong tmg dugc md hoéa thanh dong dir ligu
video, loai don vi mi hoa xac dinh loai don vi ma hoéa trong sb tdp con thir nhét gém mot
hodc nhiéu loai don vi ma héa (102) hodc trong s6 tap con thir hai gém cac loai don vi ma
héa (104), trong do néu mi dinh danh don vi ma héa nhan dang loai don vi ma hoéa trong sb

tAp con thir nhat gdm mdt hodc nhiéu loai don vi mé hoa, thi don vi ma héa video xac dinh

9
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trude twong tng s& duge chi dinh cho loai don vi ma hoa thay thé; néu ma dinh danh don vi
ma héa nhin dang loai don vi ma hoa trong sb tap con thtr hai gém cac loai don vi ma hoa,
thi don vi ma héa video x4c dinh truge twong ung s& duge chi dinh cho loai don vi ma hoa
trong s6 tap con thir hai gém c4c loai don vi ma hoa duge nhan dang béi mi dinh danh don
vi ma hoéa.

Theo cac phwong an cta sang ché, phwong phap bao gbém budc mi hoa, video chira
nhiéu hinh anh thanh dong dit liéu video bing cach ma héa mdi hinh anh thanh mot hodc
nhidu don vi mi héa video trong don vi truy cép cua dong dit liéu video ma duge két hop
v6i hinh anh tuong tng, trong d6 mdi don vi méd hoa video mang dit liéu phén chia khéi hinh
anh, cac tham b du doan lién quan dén khdi va dir liéu du du doan va duge két hop v&i mot
ving khac cta hinh 4nh trong d6 don vi truy cép dugc két hop v&i don vi ma héa video xéc
dinh trudc tuong Gng; chi bao, trong mdi don vi ma hoéa video x4c dinh trudce, tp hop n-ary
gém mot hodc nhidu ph?m tir ¢t phap, vi du, hai c0, mbi co 1a 2-ary dé mot cap co 1a 4-ary,
anh xa (200), viéc anh xa ¢0 thé duogc cd dinh theo mic dinh; cach khac, c& duge bao hi¢u
trong dong dit liéu hodc ca hai bang cach chia pham vi gié tri, tdp hop n-ary gdm mot hoic
nhiéu phn tir ¢t phép trén tip hop m-ary gb6m mdt hogc nhiéu dic tinh (202), vi du, ba dac
tinh nhi phan, do do, mdi dic tinh 13 2-ary dé bo ba dic tinh 12 8-ary, mdi dic tinh mo ta theo
cach du véi dit liéu twong Gmg trong don vi mé hoa video xéac dinh trude, tic 14, cac dac tinh
c6 thé duoc suy ra tir viée kiém tra dit liéu ma héa sau hon, vé cach video dugc mi héa vao
dong dit liu video lién quan dén hinh anh trong d6 don vi truy cép duogc két hop v6i don vi
mi hoa video xac dinh truée, trong d6 m> n hodc chi b4o, vao mdi don vi mi hda video xac
dinh truéc, N ph?in tlr ¢t phéap (210), vi du, N = 2 ¢0, mdi co 1a 2-ary, véi N> 0, chi bao
thong tin két hop trong dong dit liéu video, két hop, tirc 13, coi ching 12 bién clia dic tinh két
hop, tly thudc vao thong tin két hop, mdi trong s6 N phén tir ¢t phap c6 thong tin vé mot
trong s6 M dic tinh, vi du, M = 3 dic tinh nhi phan, mdi dic tinh, do dd, 2-ary - théng tin

két hop s& c6 3 kha nang két hop hai c& véi 2 trong s6 3, tirc 1, (%) d3c tinh, mdi dic tinh

mo ta theo cach du véi dit liéu tuong tmg trong don vi ma hoa video x4c dinh trude dé video
dwoc mi héa vao dong dit liu video lién quan dén hinh anh trong d6 don vi truy cép dugc

két hop v6i don vi ma héa video xac dinh trude, trong d6 M> N.

10
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M ta vin tit cac hinh vé

Cé4c phuong an uu tién cua sang ché duge mé ta dudi day lién quan dén cac hinh V&,
trong do:

Fig.1 thé hién so dd gian lwgc minh hoa hé théng méy khach va may chi cho cac tmg
dung thuc té 40 1am vi du ma céc phwong 4n néu trong céc hinh anh sau c6 thé duoc sir dung
mdt cach thuén loi;

Fig.2 thé hién minh hoa gian lugc chi ra vi du vé video 360-d trong phép chiéu ban
dd 14p phuong & hai d¢ phan giai va dugc chia 6 thanh céc 6 6x4, ma co thé thich hop véi hé
théng trén Fig.1;

Fig.3 thé hién minh hoa gian lugc chi ra vi du vé géc nhin cua ngudi dung va cac lya
chon 6 dé truyén phat video 360 d6 nhu dugc chi ra trén Fig.2;

Fig.4 thé hién minh hoa gian lugc chi ra vi du vé bd tri (sép xép) 6 thu duge cua cac
duoc chi ra trén Fig.3 trong dong bit chung sau thao tac hop nhit;

Fig.5 thé hién minh hoa gian lugc chi ra vi du vé viéc chia 6 v4i du phong d6 phan
giai thép dudi dang mot 6 don cho viéc truyén phat video 360 do;

Fig.6 thé hién minh hoa gian lugc chi ra vi du vé viéc chon 6 trong truyén phat dua
trén 0;

Fig.7 thé hién minh hoa gian luge chi ra mot vi du khéc vé viéc chon 6 trong truyén
phét dya trén 6 v6i thoi gian RAP (Piém truy cp ngau nhién) khong ddng ddu trén mbi o;

Fig.8 thé hién so dd gian lugc chi ra vi du v& phan dau don vi NAL (16p thich tng
mang - Network Adaptive Layer) theo cac phuong &n cia sang ché;

Fig.9 thé hién vi du v& bang chi béo loai cdu tric dit liéu RBSP (Téi tin chudi byte
dong - Row Byte Sequence Payload) chira trong don vi NAL theo cac phuong 4n cla sang
ché;

Fig.10 thé hién so db gian luge chi ra vi du vé tap tham sé chudi chi bo rang loai don

vi NAL duoc 4nh xa theo cac phuong 4n cua sang ché;

Fig.11 thé hién so do gian lugc chi ra vi du ve cac dac diém cua 14t dugc chi ra trong

11
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phin dau l4t;

Fig.12 thé hién so dd gian lugc chi ra vi du vé& anh xa chi bo céc dic diém cua 14t
trong tap tham sd chudi theo cac phwong 4n cua sang ché;

Fig.13 thé hién so @b gian lugc chi ra vi du vé cc ddc diém dugc chi bio boi anh xa
trong tdp tham s6 chudi trén Fig.12 theo cac phuong 4n cla sang ché;

Fig.14 thé hién so dd gian lwge chi ra vi du vé thong tin két hop duge chi bao bing
céch st dung ciu triic ¢ phép theo cic phuong an clia sang ché;

Fig.15 thé hién so dd gian lwoc chi ra mdt vi du khéc vé 4nh xa chi béo céc dac diem
clia 14t trong tap tham s6 chudi theo céc phuong an ciia sang ché;

Fig.16 thé hién so db gian lwoc chi ra mot vi du khéc vé& cc dac diém duoc chi bdo
boi 4nh xa trong tap tham sb trén Fig.15 theo cac phuong an clia sang ché;

Fig.17 thé hién so dd gian luge chi ra vi du khéc v& 4nh xa chi bdo cic dic diém cua
14t trong phan dau phan doan 14t theo cac phuong 4n clia sdng ché; va

Fig.18 thé hién so dd gian luoc chi ra vi du khac vé céc ddc diém duoc chi bao boi
4nh xa trong phan dau phan doan 14t trén Fig.17 theo cic phuong &n cla sang ché.

Céc phan tir gidng hodc twong dwong hodc cac phan tir ¢6 chitc ning gidng hoic
tuong duong duoc ky hi€u trong phén mb ta sau béi cac s6 chi din giéng hodc tuong dwong.
MO ta chi tiét sang ché

Trong phan mo ta sau day, chidu chi tiét duoc dua ra d& cung cdp su gidi thich thau
d40 hon v& céc phuong 4n cua sang ché. Tuy nhién, nguoi c6 hiéu biét trung binh trong linh
vuc nay s& hiéu ring cac phuong 4n cla sang ché c6 thé duoc thue hidén ma khong c6 cac chi
tiét cu thé d6. Theo céac vi du khéc, cac cAu tric hodc thiét bi da biét duoc thé hién dudi dang
so d@d khéi chur khéng thé hién chi tiét dé tranh lam rdi cac phuong 4n cla sang ché. Ngoai
ra, cac ddu hiéu ctia cac phuong an khac nhau duge mo ta dudi day co thé duoc két hop véi
nhau, trir khi ¢6 luu ¥ cu thé khac.

Cdc heu Y mé dau

Trong phan sau, can luu y ring cac khia canh riéng lé duge mo ta & day c6 thé duoc

12
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st dung riéng 1€ hodc két hop. Vi vdy, cac chi ti€t co the dugc thém vao moi trong so cac
khia canh riéng 1é nay ma khong thém céc chi tiet vao mot khia canh khac trong s0 cac khia

canh do.

Ciing cn lru ¥ ring sang ché md ta, mot cach rd rang hay ngu y, cac dau hi¢u su
dung dugc trong bd gidi ma video (thict bi tao dang biu dién dugc giai ma cua tin hiéu
video trén co s& dang bidu didn dwgc ma hoéa). Do d6, bat ky trong s cac dau hidu dugc md

ta & day co6 thé duoc st dung trong ngit canh cua bd gidi ma video.

Hon nita, cac dau hiéu va chirc ning dugec md ta & day lién quan dén phuong phép
cling c6 thé duoc st dung trong thiét bi (dugce tao cAu hinh dé thuc hién chirc ning d6). Hon
thé nita, cic ddu hiéu va chiic ning bét ky dugc mb ta & day lién quan dén thiét bi cling c6
thd duge st dung trong phuong phép tuong ng. Noi cach khac, cac phuong phap dugc mo
ta & day c6 thé dugc bd sung boi bat ky trong s6 cac du hiéu va chitc ning dwge md ta lién

quan dén cac phuong phép.

Dé phan md ta cic phuong an cua sang ché lién quan dén cac khia canh khac nhau
cua sang ché dé& hiéu hon, Fig.1 thé hién vi du vé mdi trudng ma cdc phuong an dugc mo ta
sau cua sang ché c6 thé dugce ap dung va sir dung mot cach thuan ti¢n. Cu thé, Fig.1 thé hién
hé théng gébm c6 méy khach 10 va may chu 20 tuwong tic thong qua truyén phat truc tiép
thich tng. Chéng han, truyén phat truc tiép thich tmg dong qua HTTP (dynamic adaptive
streaming over HTTP - DASH) ¢6 thé duge st dung dé truyén théng 22 gitra mdy khach 10
va may chu 20. Tuy nhién, cdc phuong 4n sau ddy khong nén dugc hiéu 14 chi giéi han &
viée st dung DASH va tuong tu, cac thudt nglt nhu mo ta trinh dién phuong tién (media
presentation description - MPD) nén dugc hiéu theo nghia rdng 1a bao trum ca céc tap tin ké

khai (manifest file) dugc dinh nghia khéc véi & DASH.

Fig.1 minh hoa hé théng duoc tao cAu hinh @ thuc hién tmg dung thuc té 0. Tuc 13,
hé théng dwoc tao cdu hinh dé trinh dién cho ngudi dung deo man hinh HUD (head up
display) 24, cu thé 12 qua man hinh bén trong 26 ctia man hinh HUD 24, phin canh nhin 28
tir canh khong gian thay ddi theo thoi gian 30, phan 28 nay twong tmg v6i dinh hudéng cta
man hinh HUD 24 do dugc bdi cam bién dinh huéng bén trong 32 nhur cam bién quan tinh
ctia man hinh HUD 24. Ttc 13, phin 28 dugc trinh dién cho ngudi ding tao thanh mot phan

13
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clia canh khong gian 30 ma vi tri khong gian clia né trong tmg véi dinh huéng cia man hinh
HUD 24. Trong trudng hop trén Fig.1, canh khong gian thay d6i theo thoi gian 30 duge md
ta 1a video déng hudng hoic video hinh cau, nhung phan mo ta trén Fig.1 va cac phwong 4n
giai thich sau d6 cling d& dang dugc ap dung cho cic vi du khac, nhu trinh dién phan tir
video c6 vi tri khong gian ciia phan 28 dugc x4c dinh boi giao diém cta diém tiép can cta
mit hoac diém tiép can cua mét véi teong ctia may chiéu 40 hodc thuc hodc twong tw. Hon
nita, cam bién 32 va man hinh 26 c6 thé, ching han, 1an lwot c6 thé duogc bao gf“)m trong cac
thiét bi khac nhau nhu didu khién tir xa va ti vi tuong tmg, hodc ching c6 thé 1a mot phan
ctia thiét cAm tay nhu thiét bi di dong nhu méy tinh bang hodc dién thoai di ddng. Cudi cung,
can lvu y ring mot sd phuong 4n duge md ta sau, cling c6 thé duoc ap dung cho cac kich
ban khi ving 28 trinh dién cho ngudi ding ludn bao phi toan bé canh khong gian thay d6i
theo thoi gian 30 voi sy khong ddng déu trong trinh dién canh khong gian thay dbi theo thoi

gian lién quan, chang han, dén su phan bd chét lwong khong déu trén canh khong gian nay.

Céc chi tiét khéc lién quan dén may chu 20, may khach 10 va cach ma ndi dung
khong gian 30 dugc cap cho méy chi 20 duge minh hoa trén Fig.1 va duge md ta dudi day.
Tuy nhién, khong nén hiéu rdng céc chi tiét nay 1am giéi han cdc phuong an duge md ta sau,
ma céc chi tiét nay chi phuc vu lam vi du v& céch thuc hién phuong an bat ky trong sd cac

phuong an duge mo ta sau nay.

Cu thé, nhu duge thé hién trén Fig.1, méay chi 20 c6 thé bao gdbm b luru trit 34 va bo
diéu khién 36 nhu may tinh duge 14p trinh thich hop, mach tich hgp chuyén dung hodc tuong
tw. BO luu trit 34 ¢6 cac phan doan phuong tién dugc Iuu trit trén d6 dé biéu dién canh khong
gian thay d6i theo thoi gian 30. Mot vi du cu thé s& dugc mo ta chi tiét hon duéi diy lién
quan dén minh hoa trén Fig.1. B dicu khién 36 tra 151 cac yéu cau duge giri béi may khach
10 bang cach giri lai cho may khach 10 cac phan doan phuong tién yéu cau, mo ta trinh dién
phuong tién va c6 thé fr né giri dén méy khach 10 théng tin khac. Céc chi tiét ve dieu nay
dugc dua ra dudi ddy. Bo diéu khién 36 6 thé tim nap céc phan doan phuong tién yéu cau tir
bd luwu trit 34. Trong bd Iwu trit nay, thong tin khac cling ¢6 thé dwoc luu trit nhu mo ta trinh
dién phuong tién hodc cac phan ctia né, trong céc tin hiéu con lai gui tir may chu 20 dén may

khéch 10.
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Nhu duoc thé hién trén Fig.1, may chi 20 c6 thé ngoai ra tlly y bao gdm bd dicu
chinh dong 38 bién ddi cc phan doan phuong tién gii tir may chi 20 dén may khach 10 d4p
lai cac yéu cAu tir may khach, dé dwa dén & may khach 10, trong qué trinh truyén phat dir
lidu phuong tién, mot dong phwong tién don nhét c6 thé giai ma bdi mot bo giai ma két hop,
mic di, ching han, cdc phan doan phuong tién truy xuit boi may khach 10 theo cich nay
thuc t& dugce tong gop tir vai dong phuong tién. Tuy nhién, su 6 mit cua bd diéu chinh dong
38latuyy.

My khach 10 trén Fig.1 dwoc minh hoa 1am vi du bao gdm thiét bi may khach hogc
b6 didu khidn 40 hodc nhidu bd gidi ma 42 va méy chiéu lai 44. Thiét bi may khach 40 c6 thé
[a may tinh dwoc 1ap trinh thich hop, b vi xir 1y, thiét bi phan cimg dwoc 13p trinh nhu
FPGA hoac mach tich hop chuyén dung hoac twong tu. Thiét bi may khach 40 c6 trach
nhiém chon céc phan doan can dugc truy xuét tr may chu 20 tir nhiéu phan doan phuong
tién 46 trong sb céc phan doan phuong tién dugc dua ra boi may chu 20. Bé dat duoc muc
dich nay, thiét bi may khach 40 truy xuét tap tin ké khai hogc mo ta trinh dién phuong tién tir
may chi 20 trude. Tur tép tin ké khai hodc md ta trinh dién phuong tién nay, thiét bi may
khach 40 ¢6 dugc quy tic tinh toan dé tinh céac dia chi cta cdc phin doan phuong tién tir
nhidu phan doan phuong tién 46 twong ng véi mot s6 phan khong gian can thiét, nhit dinh
ctia canh khong gian 30. C4c phin doan phuong tién dugc chon nhu thé dugc truy xuét boi
thiét bi may khach 40 tir mdy chii 20 bing cach giti cdc yéu cau tuong mg dén may chi 20.

Céc yéu cau nay chira cac dia chi dugc tinh toan.

Céc phan doan phuong tién dugc truy xuit nhu thé boi thiét bi may khach 40 duge
chuyén tiép boi thiét bi méay khach dén mét hodc nhiéu bd giai mi 42 dé giai ma. Theo vi du
trén Fig.1, cac phin doan phuong tién dugc truy xut va giai ma nhu thé bidu dién, d6i vai
mbi don vi thdi gian, chi mot phan khong gian 48 tir canh khong gian thay d6i theo thoi gian
30, nhung nhu da chi ra 6 trén, didu nay co6 thé khac theo céc khia canh khac, khi, chéng han,
phin canh nhin 28 duoc trinh didn ludn bao phu toan bd canh. May chiéu lai 44 c6 thé tuy ¥
chiéu lai va cit bo phan canh nhin 28 s& dugc hién thi cho ngudi dung tir ndi dung canh
duoc truy xuit va gidi ma cta phan doan phuong ti¢n duogc chon, truy xult va giai ma. Dé
dat dugc muc dich ndy, nhu duoc thé hién trén Fig.1, thiét bi may khach 40 c6 thé, ching
han, lién tuc theo d&i va cép nhat vi tri khong gian cua phan canh nhin 28 dép lai dir liéu
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dinh huéng ciia ngudi ding tir cam bién 32 va thng béo cho may chiéu lai 44, chang han,
v& vi tri khong gian hién thdi ndy ctia phan canh nhin 28 ciing nhu phép 4nh xa chiéu lai can
4p dung 1én ndi dung phuong tién duge truy xult va giai md @& duoc 4nh xa 1én ving tao ra
phan canh nhin 28. Theo d6, may chiéu lai 44 c6 thé 4p dung 4nh xa va ndi suy 1én ludi diém

anh déu, ching han, dé hién thi 1én man hinh 26.

Fig.l minh hoa trudng hop khi anh xa ldp phuong dugc st dung dé 4nh xa canh
khong gian 30 [én cac 6 50. Do d6, cac 6 dugc minh hoa duéi dang cac vung con hinh chit
nhat cta khdi 1ap phwong ma canh 30 ¢6 dang hinh cau duoc chiéu 1én d6. May chiéu lai 44
dao ngugc phép chiéu nay. Tuy nhién, cac vi du khéac co th cling c6 thé dugc 4p dung.
Chéng han, thay vi chiéu 1ap phuong, phép chiéu 1én hinh chép cut hodc hinh chop khong bi
cit cut ¢ thé dugc st dung. Hon nita, mic du cac 6 trén Fig.1 dugce minh hoa la khong
chdng l4n vé mit che pht canh khong gian 30, viéc chia nhé thanh cac 6 c6 thé kéo theo viéc
chdng l4n 6 13n nhau. Va nhu s& dugce néu chi tiét hon dudi déy, viéc chia nhé canh 30 thanh
cac 6 50 v& mit khong gian v6i mdi 6 tao thanh mot biéu dién nhu duge giai thich thém dudi

day, cling khong phai 1a bét bude.

Do d6, nhu dwge minh hoa trén Fig.1, toan bd canh khéng gian 30 dugc chia nho theo
khong gian thanh céc 6 50. Theo vi du trén Fig.1, mbi trong sau mit cua hinh 14p phuong
duge chia nho thanh 4 . D& minh hoa, cic 6 duoc danh sé. D6i véi mdi 6 50, may chu 20
dua ra video 52 nhu duoc minh hoa trén Fig.1. Dé chinh xac hon, may chu 20 thdm chi dua
ra nhidu hon mot video 52 cho mdi 6 50, cac video nay khac nhau & chét luong Q#. Hon
nita, cac video 52 duge chia nho theo thoi gian thanh cic phan doan thoi gian 54. Cac phan
doan thoi gian 54 cua tAt ca cac video 52 cua tit ca cac 6 T# lan luot tao ra, hodc dugc ma
héa thanh, mot trong s céc phan doan phuong tién cla nhidu phan doan phuong tién 46

trong sb cac phan doan phuong tién luu trir trong bd luu trlt 34 cua may chi 20.

Mot 1an nita nhin manh réng vi du vé truyén phat dya trén 6 minh hoa trén Fig.1 chi
12 vi du ma c6 thé c6 nhidu bién ddi tir d6. Chang han, mic du Fig.1 c¢6 vé d@ xuét rang cac
phén doan phuong tién lién quan dén bidu difn cta canh 30 & chét lrong cao hon d& cép dén
c4c 6 tring khép véi cac 6 ma cac phan doan phuong tién thude vé n6 ma c6 canh 30 dugc

ma hoa thanh phan doan do ¢ chét lwong Q1, su trung khép nay 1a khong can thiét va céc 6
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c6 chét luong khac nhau c6 thé con twong tng véi cac & ciia phép chiéu khac cta canh 30.
Ngoai ra, mic du chua duoc mod ta, nhung co thé 13 cac phan doan phuong tién twong Umg
v6i cac mirc chit lwgng khac nhau duge minh hoa trén Fig.1 khac nhau vé d6 phan giai
khong gian va/hodc ty 1¢ tin hicu trén nhiéu va/hoic @0 phin giai theo thoi gian hodc tuong
tu.

Cudi cing, khac véi khai niém truyén phét dua trén 6, theo d6 cac phan doan phuwong
tidn c6 thé duoc truy xuét riéng 1& boi thiét bi 40 tir may chu 20, lién quan dén cac 6 50 ma
canh 30 duogc chia nhé theo khong gian thanh cic 0 nay, mdi phan doan phuong tién dugc
dua ra & may chu 20 c6 thé theo cach khac, chéng han, ¢6 canh 30 dugc mé hoa thanh phéan
doan d6 theo cach hoan chinh vé khong gian v4i do phan giai 14y mAu khac nhau vé khong
gian, tuy nhién c6 d¢ phan giai J4y mAu t5i da & c4c vi tri khong gian khéc nhau trong canh
30. Chéng han, ¢6 thé dat dwoc bing cach dua ra & may chii 20 cdc chudi phan doan 54 lién
quan dén viéc chiéu canh 30 1én c4c hinh chép cut, ma dinh cut cta hinh nay dugc dinh
hudéng theo cdc huéng khac nhau theo cach qua lai ]3n nhau, nhd d6 dan dén cac dinh do
phan giai dinh hudng khéac nhau.

Hon nita, d8i v6i bd didu chinh dong c6 mit tuy y 38, luu ¥ rang b dicu chinh dong
nay theo cach khéc co thé 14 mot phan ctia may khéch 10, hodc bd diéu chinh dong nay c6
thé tham chi duoc dinh vi & giita, trong thiét bi mang ma qua d6 méay khach 10 va may chu

20 trao ddi tin hiéu duge mb ta & day.

C6 ung dung dua trén video nhit dinh trong d6 nhiéu dong bit video dugc ma héa s&
duogc giai mi chung, tuc 1a dugc hop nhéit vao mot dong bit chung va dua vao mot bd giai
ma, nhu:

. hoi nghi nhiéu bén. trong d6 cac dong video duge ma hoa tir nhidu bén
tham gia dugc xu ly trén mot diém cubi don nhat

. hoidc truyén phat dya trén 6. vi du dé phat lai video dugc chia 6 360 do
trong céac tng dung VR

O dang sau, video 360 d§ duoc phan doan vé khong gian va mdi phan doan khong

gian duge dua ra cho cac may khach truyen phat tryc tiép & nhiéu biéu dién c6 cac d9 phén
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giai khong gian khéc nhau nhurr dugc minh hoa trén Fig.2. Fig.2 (a) thé hién cac 6 c6 d phan
giai cao va Fig.2 (b) thé hién cac & c6 dd phan giai thip. Fig.2, tirc 13, Fig.2 (a) va Fig.2 (b),
thé hién video 360 @ dugc chiéu ban d6 1ap phuong dugc chia thanh céc phan doan khong
gian 6x4 & hai d¢ phan giai. Dé don gian, cic phan doan khong gian co thé giai ma doc 1ap

nay duoge goi 1a cac 6 trong phan md ta nay.

Ngudi dung thudng chi xem tap con cua cac o cu thanh nén toan b video 360 do,
khi str dung cidc man hinh deo trén dau theo k¥ thuat da biét, nhu duge minh hoa trén Fig.3
(a) thdng qua bién cdng nhin ba chiéu 80 biéu dién trudng quan sat 90x90 d6. Céc 6 tuong
{mg dugc chi bao boi sb chi din 82 trén Fig.3 (b), dugo tai xubng & do phan giai cao nhat.

Tuy nhién, tng dung méy khach ciing s&€ phai tai xubng va gidi ma dang biéu dién clia
céc 6 khac bén ngoai cdng nhin hién thdi, duge chi bdo bdi s chi dan 84 trén Fig.3 (c), dé
xt ly sy thay dbi hudéng @6t ngdt clia ngudi dung. May khéch trong tng dung do6 s& tai
xudng cac 6 ma bao trim cdng nhin hién thoi ciia n6 & dd phan giai cao nhét va cac 6 ngoai
cng nhin hién thdi cia né & d6 phan giai thip hon twong d6i nhu dwoc chi ra trén Fig.3 (c)
trong khi viéc chon d¢ phén giai 6 luén dugc lam thich ng véi dinh hudng ctia ngudi dung.
Sau khi tai xudng & phia mdy khéch, viéc hop nhit cac 6 duge tai xudng vao mot dong bit dé
duoc xtt Iy bang mdt bd giai ma 1a mot bién phap dé giai quyét cac diéu kién rang budc cua
thiét bi di dong thong thudng véi cac tai nguyén tinh toan va cong suit han ché. Fig.4 minh
hoa sy b tri 6 6 thé trong dong bit chung cho cac vi du trén. Céc thao tac hop nhét dé tao
ra dong bit chung can phai dugc tién hanh thong qua viéc xur ly mién nén, tic 1a tranh viée

XUt ¥ trén mién diém anh thong qua chuyén ma.

Mic du vi du tir Fig.4 minh hoa trudng hop tAt ca cac & (46 phan giai cao va thip)
bao trum toan bo khong gian 360-d6 va khong c6 6 nao bao phu lap cac vung gidng nhau,
nhung mdt cach nhém 6 khac cling ¢ thé dugc st dung nhu duge minh hoa trén Fig.5. Cach
nhém 6 nay xac dinh toan b phan c6 @ phan giai thap ctia video 1a 16p “du phong c6 dd
phan giai thap” nhw dugc chi ra trén Fig.5 (b), ma c6 thé hop nhit v&i cac 6 c6 @9 phan giai
cao trén Fig.5 (a) bao phu tap con cta video 360 d6. Toan bg video du phong c6 dd phan giai
thap c6 thé dwgc ma héa dudi dang mot 6 don nhu duoc chi ra trén Fig.5 (c), trong khi cac o

c6 d6 phén giai cao dugc két xuét dudi dang 16p phu cua phan c6 d phan giai thap cua
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video & giai doan cudi cua qud trinh ket xuat.

May khach bit dau phién truyén phat theo lya chon 6 ciia méay khach bang cach tai
xudng tat ca cac rinh & mong mudn nhu duoc minh hoa trén Fig.6, trong d6 may khach khaoi
dAu phién véi 6 0 dugc chi bédo boi sb chi ddn 90 va 6 1 duogc chi bdo bai sb chi dan 92 trén
Fig.6 (a). Khi c6 su thay d6i cong nhin (tic 1a ngudi dung quay d4u nhin sang hudéng khéc),
viéc chon & duoc thay d6i & phan doan thoi gian xuit hién tiép theo, tirc 1a 6 0 va & 2 dugce
chi bao béi s chi din 94 trén Fig.6 (a) va & phan doan kha dung tiép theo, may khach thay
i vi trf ctia 6 2 va thay thé 6 0 bing 6 1 nhu dugc chi ra trén Fig.6 (b). Can phai luu ¥ rang
tht ca cac phan doan cin bit dAu bing hinh anh IDR (lam tuoi bd gidi ma tic thoi -
Instantaneous Decoder Refresh), tirc 14 cac hinh anh thiét 1ap lai chudi du doén (prediction-
chain-resetting), lién quan dén viéc chon 6 méi bat ky va su thay ddi vi tri clia cac 9, néu

khong s& gay ra dy doan khong khép, thanh phan nhiéu la va truot.

Viéc mi héa m3i phan doan véi hinh anh IDR 13 tén kém vé toc dd bit. Cac phan
doan c6 thé 12 rit ngn vé thoi khoang, vi du, dé phan tmg nhanh véi cac thay d6i hudng, d6
1 tai sao c6 mong mudn d& ma héa nhiéu bién thé véi khoang thoi gian IDR (hodc RAP:
Piém truy cap ngau nhién - Random Access Point) khéc nhau nhu dugc minh hoa trén Fig.7.
Chng han, nhu dugc chi ra trén Fig.7 (b), & thoi diém ti, khong c6 Iy do dé phé v& chudi du
doan dbi v6i 6 0 vi 6 0 di duge tai xudng cho thoi diém to va duge dat & cing vi tri, d6 1a ly

do may khéch c6 thé chon phan doan khong bat diu bang RAP ma kha dung & may chu.

Tuy nhién, con mot van d2 1a céc 14t () trong hinh anh dugc ma hoéa phai tuén theo
cac didu kién rang budc nhat dinh. Mot trong s& @6 12 hinh &nh c6 thé khong chtta céc don vi
NAL (16p triru twrong mang - Network Abstract Layer) cua RAP va cac loai don vi NAL
khong phai RAP dong thdi. Do do, dbi véi cac g dung chi c6 hai lya chon it mong mubn
dé giai quyét van @2 trén. Thir nhét, cic may khach c6 thé ghi d¢ loai don vi NAL cua cac
hinh 4nh RAP khi chiung dugce hop nhét v&i cac don vi NAL khong phai RAP vao hinh anh.
Thir hai, cdc may chu c6 thé 1am md cac dic diém RAP cia cac hinh anh nay béng céach st
dung hinh anh khong phai RAP tir lac bt dAu. Tuy nhién, diéu ndy gy tré ngai cho viéc
phat hién céc diac diém RAP trong cac hé théng xir 1y cac video duoc ma héa nay, vi du dé

déng gdi dinh dang tép tin.
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Sang ché 1a phép 4nh xa loai don vi NAL, cho phép anh xa mot loai don vi NAL
thanh mot loai don vi NAL khéc thong qua cAu tric ci phap ghi d& duge mot cach dé dang.

Theo mdt phuong an cta sang ché, loai don vi NAL dugc chi 13 1a anh xa duge va
loai duoc anh xa dugce chi rd trong tap tham sb, vi du, nhu sau dwa trén Dy thao 6 V14 cta

dic ta VVC (Versatile Video Coding) véi céc hi¢u chinh dugce néu bat.

Fig.8 thé hién ct phép phin dau clia don vi NAL. Ct phap nal_unit_type, tirc 1a ma
dinh danh 100, chi rd loai don vi NAL, tirc 1a, loai cAu trac dir liéu RBSP (tai tin chudi byte
dong - row byte sequence payload) chita trong don vi NAL nhur dwoc chi rd trong bang duoc
chi ra trén Fig.9.

Bién NalUnitType duoc dinh nghia nhu sau:

Khi nal unit_type != MAP_NUT

NalUnitType bang nal unit_type

Néu khong (nal_unit_type == MAP_NUT) thi
NalUnitType bing mapped_nut

Tt ca c4c ndi dung noi dén phan tir ¢t phap nal_unit_type trong ban mo ta dugc thay
thé bing céc ndi dung néi dén NalUnitType bién thién, vi dy, nhu trong dieu kién rang bude
sau:

Gi4 tri ctia NalUnitType sé& gidng nhau ddi voi tat ca cac don vi NAL 14t mé hoa cla
hinh anh. Hinh anh hodc don vi truy cip 16p dugce cho la c6 cung loai don vi NAL nhu cac
don vi NAL 1at ma héa cta hinh anh hodc don vi truy cép 1op. Tac 13, nhu dugc minh hoa
trén Fig.9, tdp con thir nhét ctia cac loai don vi mi héa 102 chi bdo “nal_unit_type” 12, tirc
13, “MAP_NUT” va “VCL” la 16p loai don vi NAL. Do d6, tép con thtr hai cua céac loai don
vi mi héa 104 chi bao “VCL” 1a 16p loai don vi NAL, tirc 13, tAt ca cac don vi NAL cua 14t
dwoc ma héa cia hinh anh, nhu duge chi ra béi m dinh danh 100 s6 0 dén 15, c6 cung 16p

loai don vi NAL cta loai don vi bd ma héa cta cua tdp con thir nhat cua céc loai don vi ma

héa 102, tc la, VCL.

Fig.10 thé hién cti phap RBSP tdp tham s6 chudi bao gdm mapped_nut, nhu duoc
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chi b4o boi ky hiéu tham chiéu 106, chi bao ré‘mg NalUnitType cua cac don vi NAL véi
nal_unit_type bang MAP_NUT.

Theo phuong an khac, phn tir ¢t phap mapped_nut d6 duge mang trong ky hiéu tach

don vi truy cdp (access unit delimiter - AUD).

Theo phuong an khéc, c6 yéu ciu vé twong thich dong bit 1a gi tri cia mapped_nut
phai 1a loai don vi NAL VCL.

Theo phwong &n khéac, viéc anh xa NalUnitType cua cac don vi NAL vdai
nal_unit_type bing MAP_NUT dugc thyc hién béi thong tin dinh hinh. Co ché nay c6 thé
cho phép c6 nhiéu hon mot loai don vi NAL ma c6 thé 4nh xa thay vi c6 mot MAP_NUT va
chi bao trong co ché dinh hinh don gian hodc mot phan tir cti phap mapped_nut_space_idc
su giai thich theo yéu cAu vé NALUnitTypes cta cac don vi NAL c6 thé anh xa.

Theo phuong 4n khéc, co ché anh xa dugc st dung dé mé rong pham vi gid tri
NALUnitTypes hién dang bi giéi han & 32 (do n6 la u(5), vi du, nhu duogc chi bao trén
Fig.10). Co ché anh xa c6 thé chi béo gia tri khong gi6i han bat ky mién 1a s6 luong
NALUnitTypes yéu ciu khdng vuot qua s6 luong gia tri dugc dy trir cho cac don vi NAL ¢6
thé anh xa.

Theo mot phwong an, khi hinh anh ddng thoi chira cac lat cia loai don vi md@ hoa thay
thé va céc 14t ctia cac loai don vi ma hoa thong thudng (vi du cac don vi NAL hién c6 thude
loai VCL), thi viéc anh xa duoc thuc hién theo cach tao ra tAt ca céc lat ctia hinh anh c6 cac
dic tinh loai don vi ma hoa giéng nhau mdt cach hidu qua, tic 1a loai don vi ma hoa thay thé
bang loai don vi ma héa cua cac lat khong thay thé thudc céac loai ma hoa thong thuodng.
Ngoai ra, phuong 4n néu trén chi ding cho céc hinh anh c6 cac dac tinh truy cap ngiu nhién

hodc cho cac hinh anh khong c6 cac dac tinh truy cap ngiu nhién.

Ngoai cac van dé dd néu vé cac loai don vi NAL trong céc kich ban hop nhit va kha
ning md rong cla loai don vi NAL va céc giai phap tuong Ung, ¢6 nhidu tmg dung video
trong d6 thong tin lién quan dén video va cach ma video d3 dugc mé hoa duge yéu cau dé
tich hop hé théng va truyén hodc thao tac, chéng han nhu sy thich nghi dang hoat dong (on-
the-fly).
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C6 mot sb thong tin chung ma da dugce thiét lap trong nhitng ndm gin day dugc st
dung rong rii trong cong nghiép va dugce quy dinh 3, va céc gia tri bit cu thé duoc str dung

dé phuc vu cho muc dich nay. Cac vi du vé thong tin nay nhu sau:
. ID thoi gian tai phan dau don vi NAL

° Céc loai don vi NAL, bao gém IDR, CRA, TRAIL, ... hoac SPS (tap
tham s chudi), PPS (bd tham s hinh anh), v.v.

Tuy nhién, c6 nhidu kich ban trong d6 thong tin bd sung c6 thé hitu ich. Céc loai khac
cta cac don vi NAL khong duge st dung rong rdi nhung trong mot s6 trudong hop lai phﬁn
nao dé cé tac dung, vi du BLA, cac don vi NAL RAP mot ph?m cho céc hinh anh con, céc
don vi NAL khong tham chiéu 16p con, v.v. Mot sb loai don vi NAL d6 c6 thé duoc thuc
hién néu co ché md rong mo ta trén ddy duge st dung. Tuy nhién, phuong an thay thé khéc

s& st dung mot sb trudng trong céc phan dau l4t.

Trong qua khtr, thong tin b6 sung di duoc du trit & céc phin diu l4t ma duoc st dung

cho chi bao vé dic tinh cu thé cua lat:

. c& loai trir: chi 1o ring hinh 4nh ma héa s& khong duwoc dung lam hinh
anh tham chiéu cho du doan lién anh va s& khong dugce ding lam hinh 4nh ngudn cho

du doan lién 16p.

. cross_layer bla flag: anh hudng dén viéc suy ra cac hinh anh dau ra
cho ma héa theo 16p, trong d6 hinh &nh ding trudc RAP & cic 16p cao hon co thé

khong dugc xuat ra.

Co ché tuong tw ¢6 thé dugc hinh dung cho cac chudn ma héa - giai ma video sap t6i.
Tuy nhién, mdt dim han ché cua nhimg co ché nay 1a cac cd dugce xéac dinh chiém mot vi tri
cu thé trong phan diu lat. O phan sau day, viéc st dung cc co nay theo HEVC duge thé
hién trén Fig.11.

Nhu c6 thé thiy tir cac phan trén, van d& cua gidi phap ndy 1a vi tri cua céc bit phan
dAu 14t dac biét duge gan ting dan, va ddi v6i cac ing dung st dung thong tin it gép hon, co
c6 thé s& dtmg ¢ vi tri phia sau, viéc ting s6 luong céc bit can phai gui trong céc bit dac biét

(vi du, “discardable flag” va “cross_layer_bla_flag” theo HEVC).
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Thay vao do, ph?m tiép theo mo ta co ché twong tu cho céc loai don vi NAL, viéc anh
xa cc cd trong céc bit phin dau 14t dic biét & phan dau 14t c6 thé duoc xac dinh & cac tap

tham s6. Vi du duoc thé hién nhu Fig.12.

Fig.12 thé hién vi du v& tap tham s6 chudi bao gdm phép énh xa dé chi béo thong tin
lién quan bang cach sit dung “extra_slice_header_bits_mapping_space_idc”, tic 1a, phép
anh xa, nhu dugce chi bao boi ky hi¢u tham chiéu 200, trong d6 chi bo khong gian anh xa

cho cac bit dic biét trong phén dau 14t.

Fig.13 thé hién viéc 4nh xa cac bit dén céc c& c6 mit duge chi bao boi
“extra_slice_header_bits_mapping_space_ide” 200 trén Fig.12. Nhu duge thé hién trén
Fig.13, cac dic tinh nhi phan 202 mo ta theo cach du véi dit liéu tuong ung trong don vi ma
héa video dinh trude. Trén Fig.13, ba dac tinh nhi phan 202, tic 13, “07, “1” va “2” duoc thé
hién. S luong céac dic tinh nhi phén c6 thé thay ddi tiry theo s6 lwong co.

Theo phuong 4n khéc, phép anh xa d6 duge thyc hién trong cAu tric ct phap (vi du
nhwr duge thé hién trén Fig 14) chi bao sw ¢6 mit clia phan tir ot phap trong céc bit dac biét &
phén du 14t (vi du nhu dugce thé hién trén Fig.11). Tic 13, vi du, nhu duge thé hién trén
Fig.11, didu kién vé c& hién dién didu khién sw ¢ mdt ciia phin tir ct phép trong cc bit déc
biét & phan dAu l4t, tic 13, “num_extra_slice_header bits>i” va
“;i<num_extra_slice header_bits; i++”. Trén Fig.11, mdi phin tir ¢ phép trong céc bit dic
biét dwoe dit & vi trf cu thé trong phin dAu 14t nhu d3 giai thich trén ddy, tuy nhién, theo khia -
canh ndy, khong cin thiét 12 phin tir ¢t phép, vi dy, “discardable_flag”,

“cross_layer_bla flag”, hodc “slice_reserved_flag[i]”, chiém vi tri cu thé. Thay vao d6, khi
phin t ¢t phép thir nhat (vi du “discardable_flag” trén Fig.11) dugc chi bdo & khong c6
mit khi kiém tra didu kién v& gi tri ctia c& hién dién cu thé (vi du

“discardable flag present flag” trén Fig.14), phan tir ¢t phap thtr hai theo sau thé vao vi tri
ctia phan tir cti phap thit nhét trong phan dau lat khi c6 mt. Ngoai ra, phan tir ct phép trong
céc bit dic biét ¢6 thé c6 mit trong phin dau hinh anh bang cach chi béo cd, vi du,
“sps_extra_ph_bit_present_flag [i]”. Ngoai ra, c4u tric ca phap, vi du, s6 lugng cac phan tir
cu phép, tlc 1a, sb lugng cac co hién co, chi bdo su tOn tai/su ¢6 mit cua cac dac tinh cu thé

hodc sb luong ctia phan tir ca phap c6 mit trong cac bit dac biét. Ttrc 14, sO lugng cia cac
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dic tinh cu thé hodc cac phan tir ¢l phap c6 mat trong cac bit ddc biét dugc chi bao bang
cach d@ém sb luong cac phin tir ¢t phap (céc cd) dang c6 mat. Trén Fig.14, su c6 mit cua
mdi phan tir ¢t phap dugc chi bdo béi cac c& 210. T la, mbi cd trong 210 chi bao s ¢6
mit cua chi bao phﬁn d4u 14t cho céc dic tinh cu thé ctia don vi méi hoa video dinh trude.
Ngoai ra, cti phap khac “[...]/further flags” nhur duge chi bao trén Fig.14 va tuong ung véi
céc phan tir ct phéap “slice_reserved_flag[i]” trong phan dau 14t trén Fig.11 duge s dung
]am phan gitt chd (place holder) chi bao su tdn tai/su c6 mit cia phan tir ¢t phap trong bit
dic biét hodc dugce st dung lam chi bao vé su tOn tai/sur c6 mit ctia cac c& khac.

Theo phwong 4n khéc, 4nh xa loai c& dugc bao hidu trén mdi bit ph?ln dau 14t dac bist
trong tap tham s6, vi du nhu duge thé hién trén Fig.15. Nhu duge chi bao trén Fig.15, cu
phap “extra_slice_header_bit_mapping_idc”, tac la, anh xa 200, dugc bao hi€u trong tap

ot |

tham sd chudi va chi bao vi tri ctia cac dac tinh dugc anh xa.

Fig.16 thé hién viéc 4nh xa cac bit dén cic ¢ c6 miat duoc chi bao boi
“extra_slice_header_bits_mapping_space_idc” trén Fig.15. Tuc 1a, cac dac tinh nhi phén

202 twong tmg v6i anh xa 200 dugce chi béo trén Fig.15 duge thé hién trén Fig.16.

Theo phuong an khac, cac bit mé rong phin dau lat duge thay thé bai bao hidu ide
ma biéu dién t6 hop gia tri c& nhét dinh, vi du nhu duge thé hién trén Fig.17. Nhu dugc thé
hién trén Fig.17, anh xa 200, thc 13, “extra_slice_header_bit_idc”, duoc chi béo trong phan
dau phan doan lat, tirc 13, anh xa 200 chi bao su c6 mit cua cic dic tinh nhu duge thé hién
trén Fig.18.

Fig.18 thé hién rang cac gid tri c0, tic 14, cdc dic tinh nhi phén 202, duoc bidu dién
boi gia tri nhit dinh ctia “extra_slice_header_bit_ide” dugc bao hidu trong tap tham s6
hodc duoc xac dinh trude trong dac ta k¥ thuat (da biét trude day).

Theo mdt phuong 4n, khoang gia tri cua “extra_slice_header_bit_idc”, tic la,
khoang gié tri cho anh xa 200, dwgc chia thanh hai pham vi. Mgt pham vi bidu dién céac td
hop gia tri co da biét trude ddy va mot pham vi biéu dién cac t6 hop gid tri c& dugce bao hiéu

trong cac trong tp tham s6.

Mic di mét sé khia canh d3 duge mo ta trong ngit canh cua thiét bi, nhung 1 rang 1a
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c4c khia canh nay ciing thé hién viéc mé ta ctia phwong phép twong tng, trong d6 khdi hodc
thiét bi trong tmg véi bude phuong phap hodc dau hiéu ctia bude phurong phap. Twong tu,
céc khia canh dwgc mo ta trong ngir canh ctia bude phwong phap con bidu dién sy mod ta cla
khéi tuong mg hoac muc hodc d4u hiéu cua thiét bi tuong tmg. Mot s6 hodc tat ca cac bude
phwong phép ¢6 thé duge thuc thi bdi (hoic bang cach st dung) thiét bi phan cimg, vi du
nhu bd vi xt ly, may tinh 1dp trinh dugc hodc mach dién tr. Theo mét ) phuong an, mdt

hoic nhidu budc phuong phap quan trong nhat cé thé duge thuc thi béi thiét bi nay.

Dong dir liéu méi c6 thé duge luu trir trén phwong tién luu trit ki thuat sé hodc c6 thé
duoc truyén trén phuong tién truyén ching han nhu phuong tién truyén khong day hodc

phuong tién truyén c6 day nhu Internet.

Tiy theo cac yéu cau thuc hién nhét dinh, cdc phuong 4n cta (g dung c6 thé duoc
thuc hién trong phén cing hodc trong phén mém. Phuong 4n thuc hién c6 thé dugce thuc hién
béng cach st dung phuong tién Iuvu trit k§ thuat s6, vi du dia mém, DVD, Blu-Ray, CD,
ROM, PROM, EPROM, EEPROM hozc bo nhé FLASH, c6 c4c tin hiéu diéu khién doc
duoc bang dién tr duge luu trir trén d6, hop tac (hodc c6 kha ning hop tac) véi hé thong
may tinh 18p trinh dugc sao cho phuong phép tuong tmg dugc thuc hién. Do dd, phuong tién
Iwru trit ki thudt s6 c6 thé doc dugce bang may tinh.

Mbt sb phuong &n theo sang ché bao gém vat mang dir li€u cd cac tin hi€u diéu khién
doc dugc béng dién ttr, c6 kha nang hop tac véi hé théng may tinh 13p trinh duogce, sao cho
mot trong sé cac phwong phap dwgc md ta & day duoc thue hién.

Thong thudng, cac phuong 4n theo sing ché c6 thé dwoc thuc hién dudi dang san
phim chuong trinh méy tinh ¢6 mi chwong trinh, mé chuong trinh niy c¢6 thé hoat dong dé
thuc hién mét trong cac phuong phép khi san pham chwong trinh may tinh chay trén may
tinh. Ma chuong trinh ¢6 thé, vi du, duge luu trit trén vat mang doc duogc béng may.

Céc phuong 4n khic bao gébm chwong trinh mdy tinh dé thwc hién mét trong céac
phuong phép duge mo ta & day, dugc luu trit trén vat mang doc dugce béng may.

Do d6, n6i cach khac, phuong 4n ctia phuong phap theo sang ché 1a churong trinh may

tinh ¢6 m& chuong trinh dé thuc hién mot trong cac phuong phap dugc md ta & day, khi
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chuong trinh mdy tinh chay trén mdy tinh.

Do d6, phuong 4n khac cia cac phwong phap theo sang ché 13 vat mang dit liéu (hodc
phuong tién luu trir k§ thuét sb, hodc phuong tién doc dugc béng may tinh) bao gém chuong
trinh may tinh dugc luu trit trén do dé thuc hién mot trong cac phuwong phap duge mo ta &
day. Vat mang dit liéu, phuong tién luu trit k§ thuéat sb hoac phuong tién dugc ghi thudng la
hitu hinh va/hogc bat bién.

Do d6, phuong 4n khac cua phuong phép theo sang ché 12 dong dir liéu hoic chudi tin
hiéu biéu dién chuong trinh may tinh dé thuc hién mdt trong cac phuong phép duoc mo ta ¢
day. Dong dit liéu hodc chudi tin hiéu c6 thé, vi du, dugc tao cAu hinh dé duoc truyén qua

két ndi truyén thong dit liéu, vi du qua internet.

Phuong 4n khac bao gom phuong tién xir 1y, vi du mdy tinh, hodc thiét bi logic lap
trinh dugce, dugc tao cAu hinh dé hodc dugc lam thich tmg dé thuc hién mot trong céc

phuong phap dugc mo ta & day.

Phuong an khac bao gdm may tinh cé chuong trinh méy tinh duge cai dit trén do dé

thue hién mot trong cac phuong phap duge md ta ¢ day.

Phuong an khac theo sang ché bao gém thiét bi hodc hé théng duoc tao cAu hinh @&
truyén (vi du, theo cach dién tr hodc quang hoc) chuong trinh may tinh dé thuc hién mot
trong c4c phuong phap dugc md ta & day dén bo thu. B thu c6 the, vi du, 1a mdy tinh, thiét
bi di dong, thiét bi nhé hodc tuong tw. Thiét bi hodc hé théng c6 thé, vi du, bao gom mdy chu
tap tin d& truyén chuong trinh may tinh dén b6 thu.

Theo mdt sb phuong an, thiét bi logic 18p trinh duge (vi du mang céng 18p trinh dugc
theo trudong) cé thé duogc st dung dé thuc hién mot s6 hodc tit ca cac chirc ning cla cac
phuong phép dugc mo ta & day. Theo mot s6 phuong 4n, mang cong 1ap trinh duge theo
tredmg c6 thé hop tac véi bd vi xu Ly dé thuc hién mot trong cac phuong phap duoc mod ta &

day. Thong thudng, cac phuong phap 6t hon 1a duge thyc hién béi thiét bi phan clmg bat ky.

Thiét bi duoc mod ta & day co thé dugc thuc hién béng cach st dung thiét bi phﬁn
cling, hodc bang cach st dung mdy tinh, hodc bang cach sir dung td hop ciia thiét bi phan

clirmg va may tinh.
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Thiét bi duge mb ta & ddy, hodc cac thanh phin bat ky cta thiét bi duge mo ta ¢ day,

c6 thé dugc thue hién it nhat 13 mot phan trong phin cig va/hodc trong phin mém.
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YEU CAU BAO HO
1. Thiét bi giai ma video bao gdm bo vi xir Iy va bd nhd, bd nhé nay bao gdm chuong trinh

méy tinh ma khi duoc thyoe thi boi bd vi xir Iy s& khién cho thiét bi giai ma thyc hién:

nhan tp tham s& chudi (sequence parameter set - SPS) tir dong dir liéu video, SPS
bao gbém anh xa bit phan dau l4t dic bigt SPS bao gdm nhiéu bit, trong d6 mdi bit trong sb
nhidu bit duge bao gdm boi 4nh xa bit phan dau 14t dac biét SPS chi bao gié tri clia c& hién
dién phan tir ¢t phap twong tmg, trong d6 mbi gi4 tri chi bdo s c6 mat hodc khong c6 mat
clia phan tir ¢t phap twong Gng trong phin dau lat;

phan tich m&i bit trong nh xa bit phan dau 14t dac biét SPS tir SPS,

trong d6 bit thir nhét trong 4nh xa bit phan dau lat dic biét SPS tuong tng véi
phin i ot phap thir nht va bit thir nhat chi bao su khong c6 mat cua phin tr cd phéap
thir nhét trong phan dau l4t, va
trong d6 bit thit hai trong 4nh xa bit phan dau lat dc biét SPS twong tmg v6i

phin tir ct phap thit hai, bit thtt hai chi bdo sy ¢6 mét cta phn tir cl phap thir hai

trong phin ddu 14t, va bit thit hai theo sau bit thi nhat trong 4nh xa bit phan dau lat

dac biét SPS;

nhan phin dAu l4t tir dong dit lidu video;

phén tich bit phan diu 14t dic bidt thir nhit tir phan dau lat, bit phin dau lat dic biét
thir nhat dang dugc bao gom trong tap hop g6m mot hoic nhiéu bit phan dau 14t dic biét & vi
trf th nhét trong tdp hop gdm mot hode nhidu bit phin dau lat dic biét; va

4p dung bit phin dAu lat ddc biét thi nhét cho phan tir ci phap thtt hai dya vao bit thir
nhét va bit thir hai.
2. Thidt bi giai ma theo diém 1, trong d6 vidc ap dung bit phan dau 14t dac biét tht nhéit cho
phin tir ¢t phap thit hai dugce dua vao viée bit thir nhét chi béo su khdng c6 mét cua phén tir
cti phép thi nhat trong phin dau 14t va bit thir hai chi bdo sy c6 mat cua phén tir ¢t phép thir
hai trong phéan dau l4t.

3. Thiét bi gidi ma theo diém 1, trong d6 chwong trinh mdy tinh con khién cho thiét bi giai
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m3 x4c dinh sb lwong bit duge bao gdm trong 4nh xa bit phan dau 14t dic biét SPS.

4. Thiét bi giai ma theo diém 1, trong d6 chuong trinh my tinh con khién cho thiét bi giai
mi xac dinh sb luong bit phén dau 14t dac biét dugc bao gf‘)m trong phé‘m dau 14t dua vao anh

xa bit phin dau 14t dac biét SPS.

5. Thiét bi giai ma theo diém 1, trong @6 chuong trinh méy tinh con khién cho thiét bi giai
m3 x4c dinh ring phin dau lat khéng danh cho 14t phy thudc, trong d6 viéc phén tich bit
phin diu 14t dic bidt thir nhét tir phan dau lat duoc thyc hién de dép lai viée xéc dinh rang
phdn dau 14t khong danh cho 14t phu thude.
6. Phuong phap giai ma video bao gdm cac budc:

nhdn tap tham s chudi (SPS) tir dong dit liéu video, SPS bao gdm 4nh xa bit phan
dAu 1t dic bist SPS bao gdm nhidu bit, trong d6 mdi bit trong s6 nhiéu bit duge bao gom
boi 4nh xa bit phin diu lat dic biét SPS chi béo gi tri ciia c& hién dién phan tir ¢t phap
tuwong tng, trong d6 mdi gié tri chi bao sw c6 mit hodc khong co6 mat cua phan tr ¢ phap
twong (mg trong phan dau lat;

phan tich mdi bit trong nh xa bit phan dau 14t dc biét SPS tir SPS,

trong d6 bit thir nhét trong 4nh xa bit phan dau lat dic biét SPS tuong g v6i
phin ti ot phap thir nhat va bit thit nhat chi bao su khéng c6 mat cua phén tir ¢t phéap
thtt nhét trong phin dau lat, va
trong d6 bit thit hai trong 4nh xa bit phan dau lat dic biét SPS tuong tng v6i

phan tir ct phap tht hai, bit thir hai chi bdo sy c6 mat ctia phan tir ¢t phéap thr hai

trong phan dau lat, va bit thir hai theo sau bit thit nhét trong 4nh xa bit phan dau lat

dac biét SPS;

nhan phan dau 14t tir dong dit liéu video;

phan tich bit phan diu lat dc biét thi nhét tir phan dAu 14t, bit phan dau 14t dic biét
thir nht dang dwoc bao gém trong tap hop gdm mot hoic nhidu bit phan dau l4t dic bigt & vi
trf thir nhét trong tap hop gdm mot hodc nhidu bit phan dau lat dic biét; va

ap dung bit phan dAu 14t dic biét thi nhat cho phan tir ¢ phap thir hai dya vao bit thir
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nhAt va bit thi hai.

7. Phuong phép giai ma theo diém 6, trong d6 bude ap dung bit phan dau lat ddc biét thit
nhit cho phén tir ¢t phap tht hai dya vao vige bit thir nhét chi bio su khong ¢6 mit ciia phan
tir cti phép thir nhét trong phan dau 14t va bit thir hai chi bdo sw c6 mat cia phan tr ¢t phép
thtt hai trong phan dau 1at.

8. Phuong phép giai ma theo diém 6, phuong phap nay con bao gdm bude x4c dinh s6 lwong
bit duoc bao gdm trong anh xa bit phﬁn dau lat dic biet SPS.

9. Phuong phép giai ma theo diém 6, phuong phap nay con bao gdm budc x4c dinh s6 lwong
bit phin dau 14t dic biét duoc bao gdm trong phin dau 14t dya vao 4nh xa bit phan dau 14t

dac biét SPS.

10. Phuong phéap giai méa theo diém 6, phuong phap nay con bao gbm budc xic dinh rang
phén dau 14t khéng danh cho 14t phy thudc, trong d6 viéc phan tich bit ph?m dau 14t dac biét
thir nhit tir phin ddu 14t duge thye hién dé dép lai viée x4c dinh ring phan dau lat khong
danh cho lat phu thudc.

11. Thiét bi ma hoa video bao gom:

b6 vi xtr Iy va bd nhd, bd nhé nay bao gdm chuong trinh may tinh khi dwgc thue thi
b bb vi xit 1, khin cho thiét b ma héa thyc hién: ma héa tp tham s6 chudi (SPS) thanh
dong dit liéu video, SPS bao gdm anh xa bit phan dau lat dic biét SPS bao gbm nhiéu bit,

trong d6 mdi bit trong s6 nhidu bit dugc bao gdbm béi anh xa bit phin dau lat
ddc bist SPS chi bao gia tri cuia ¢ hién dién phan tir ¢t phép tuong tng, trong d6 moi
gia tri chi béo sy ¢6 mat hodc khong c6 mat cia phan tir ci phap tuong mg trong
phan dau lat,

trong d6 bit thir nhét trong nh xa bit phan dau lat dic biét SPS tuong tmg v&i
phn tir ¢4 phép thir nhét va bit thir nhat chi bao sy khong c6 mat cua phin tir ¢t phéap
thir nhit trong phin dau l4t, va

trong d6 bit tht hai trong 4nh xa bit phan dau 14t dic biét SPS tuong tng véi
phin tir ct phap thi hai, bit thir hai chi bao sy c6 mjt clia phan tir ct phap thir hai

trong phan dau lat, va bit thir hai theo sau bit thir nhét trong 4nh xa bit phan dau lat
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dic biét SPS; va

ma hoa phén dau lat, bao gém tap hop gém mot hodc nhiéu bit phﬁn dau 14t dic biét
va bao gdm bit phin dAu 14t dic bidt tht nhit & vi trf thir nhat trong tp hop gdm mat hodc
nhiéu bit phan dau 1at dic biét,

frong d6 bit thir nht va bit tht hai chi bao rang bit phan dau 14t dc biét thir

nhét 4p dung cho phin tir ¢t phép tht hai.

12. Thiét bi mé hoa theo diém 11, trong d6 bit thi nhit chi bo sy khdng cé mit clia phan tir
cti phap thr nhét trong phan dau lat va bit th hai chi bdo sw c6 mat cua phin tir ¢t phap thi
hai trong phéan dau 14t, ciing chi bao rdng bit phan diu lat dic biét thir nhét 4p dung cho phan
tir ¢t phap tht hai.

13. Thiét bi ma héa theo diém 11, trong d6 phan dau lat khong danh cho 14t phu thude, va bit
phin diu 14t dac biét tht nhét duge bao gdm trong phan dau lat dua vao viée phin dau lat

khéng danh cho 14t phu thudc.
14. Phuong phap ma héa video bao gdm cac budc:

ma hoéa tap tham sé chudi (SPS) thanh dong di liéu video, SPS bao gom anh xa bit
phin dau lat dic biét SPS bao gbm nhiéu bit,

trong d6 mdi bit trong s6 nhidu bit duge bao gébm béi anh xa bit phin dau lat
ddc biét SPS chi bao gia tri ctia ¢ hién dién phén tir ¢t phép tuong tmg, trong d6 mbi
gia tri chi bdo sy c6 mit hodc khong cé mit cua phan tir ¢ phép twong tmg trong

phan dau lat,

trong d6 bit thit nhét trong 4nh xa bit phan dau lat dic biét SPS twong mg vdi
phéan tir ¢t phép thir nhét va bit thtr nhét chi bao su khong c6 mit cla phan tir ¢ phap
thit nhit trong phan dau l4t, va

trong d6 bit thit hai trong anh xa bit phan du 14t dac biét SPS tuwong Gmg véi
phin tir ci phap thit hai, bit thir hai chi béo sy ¢6 mit ctia phan tir ¢t phap thir hai
trong phan dAu 4t, va bit thir hai theo sau bit tht nhat trong 4nh xa bit phan dau lat
dic biét SPS; va
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mé héa phin diu 14t, bao gdm tap hop gdm mét hodc nhiéu bit phan dau lat dac biét
va bao gém bit phé‘m dau 14t dic biét thir nhéit & vi trf th nhét trong tap hop gém mot hodc
nhiéu bit phan dau 14t dic biét,

trong d6 bit thir nhit va bit thir hai chi bao ring bit phan dau lat dic biét thi

nhét 4p dung cho phan tir ¢t phép thi hai.

15. Phuong phap ma hoéa theo diém 14, trong &6 bit thit nhét chi bao su khong c6 mat cta
phan tir ct phap thir nhét trong phin dAu 14t va bit tht hai chi bdo sy c6 mat cua phan tir ¢t
phap thir hai trong phin dAu 14t, cing chi bao rang bit phan dau 14t dac biet thir nhéit 4p dung
cho phan tir ¢t phép tht hai.

'16. Phuong phap ma hoéa theo diém 14, trong d6 phan dau 14t khong danh cho 14t phu thude,
va bit phan dau 14t dic biét thtr nhét duoc bao gdm trong phin dAu 14t dwa vao viéc phan dau

14t khong danh cho 1at phu thudc.
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100—~—

nal_unit_header( ) { Bo mo ta
forbidden_zero_bit f(1)
nuh_reserved_zero_bit u(t)
nuh_layer_id u(o)
nal_unit_type u(s)
nuh_temporal_id_plus1 u(3)

¥

Fig.8
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1
100 b1 104
. Tén Né6i dung don vi NAL va cau Lop loai
nal_unit_type nal unit type tric ci phap RBSP don vi NAL
0 TRAIL NUT Lat ma hda cla hinh anh ké tiép \VCL
- slice_layer_rbsp( )
1 STSA NUT Lat ma héa cla hinh anh STSA VCL
slice_layer_rbsp( )
2 RASL NUT  |L&t ma hda cua hinh anh RASL VCL
slice_layer_rbsp( )
3 RADL NUT L&t ma hoa cua hinh anh RADL | VCL >
slice_layer rbsp( )
4.7 RSV VCL 4. [Cacloaidon vi VCL NAL khong IRAP | VCL
RSV VCL 7 d tre
8 IDR_ W RADL |Lat ma hoa cua hinh anh IDR VCL
9 IDR N LP slice_layer rbsp( )
10 CRA NUT Lat ma hoa cua hinh anh CRA VCL
- silce_layer rbsp( )
11 GDR NUT Lat ma hda cla hinh anh GDR VCL
B slice_layer rbsp( ) }
12 'MAP_NUT.  Loai don vi VCL NAL anh xa dwgc VO
13 RSV IRAP VCL13 [Loai don vi IRAP VCL NAL du tri VCL A
14.15 RSV VCL14.. |Céc loai don vi VCL NAL khdng \VCL
RSV VCL15  |phai IRAP duw tri
16 SPS NUT  [Tap thamsd chudi khong\/CL
seq_parameter_set_rbsp( ) 104
17 PPS_NUT Tap tham sb hinh anh khong\V/CL
pic_parameter_set_rbsp( )
18 APS NUT Tap tham sé thich tng khongV/CL
adaptation_parameter_set_rbsp( )
19 AUD_NUT Ky hiéu tach don vi truy cap khong\/CL
access_unit_delimiter_rbsp( )
20 EOS NUT Hét chuoi khong\V/CL
end of seq rbsp( )
21 EOB_NUT Hét dong bit khongVCL
end_of bitstream_rbsp( )
22,23 PREFIX_SEI_NUT [Thdng tin tang cuwdng bo sung khéng\/CL
SUFFIX_SEI NUT | sei_rbsp( )
24 DPS_NUT Tap tham sé giai ma khong\/CL
decoding_parameter_set rbsp( )
25..27 RSV _NVCL25.. |Céc loai don vi NAL khong phai VCL  |khong\/CL
RSV NvCL27  |dwtrd
2831 UNSPEC?28.. Cac loai don vi NAL khang phai VCL  |khéng\/CL
UNSPEC31 khong xac dinh

Fig.9



52222

711

106—~—

seq_parameter_set_rbsp( ) { Bo mo ta
sps_decoding_parameter_set_id u(4)
sps_video_parameter_set_id u(4)
sps_max_sub_layers_minus1 u(3)
[.]
maphed it RGN
[.]
vui_parameters_present_flag u(l)
if( vui_parameters_present_flag )
vui_parameters( )
sps_extension_flag u(1)
if( sps_extension_flag )
while( more_rbsp_data( ) )
sps_extension_data_flag u(1)

rbsp_trailing_bits( )

Fig.10
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slice_segment_header( ) { Bo md ta
first_slice_segment_in_pic_flag u(1)
if(nal_unit type >= BLA W_LP &&
nal _unit type <= RSV_IRAP_VCL23)
no_output_of_prior_pics_flag u(t)
slice_pic_parameter_set_id ue(v)
if( Mfirst_slice_segment_in_pic_flag) {
if( dependent_slice_segments_enabled_flag )
dependent_slice_segment_flag u(1)
slice_segment_address u(v)
}
if( |dependent_slice_segment flag ) {
=0
N mmé\weéw\w\
\«@a@m flag N0
Ok
{0 e e 5 = 1)
NN
N . crass_layer.bla flag. KN
\ m\%@w itz Slice,feader_fits, ).
* sice_reserved.fogl | ) NN
- byte_alignment( )
}

Fig.11
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seq_parameter_set_rbsp( ) { Bo mé ta
sps_decoding_parameter_set_id u(4)
sps_video_parameter_set_id u(4)
sps_max_sub_layers_minus1 u(3)
[..]
200~—{ . extra_slice_header_hits_mapping_space ide|  1(5).
[..]
vui_parameters_present_flag u(1)

if( vui_parameters_present_flag )
vui_parameters( )
sps_extension_flag u(t)
if( sps_extension_flag )
while( more_rbsp data( ) )

sps_extension_data_flag u(l)
rbsp_trailing bits( )
5
Fig.12
extra_slice_header_bits_mapping_space_idc Cac co
0 discardable_flag
(C& th&r nhat va duy nhat)

1 discardable_flag(Ce ther nhét)
«~ sub_layer non_reference_flag
& (C& thir hai)

2 gdr_refreshed_region_flag

(C& th&r nhat va duy nhat)
Fig.13
extra slice header bits struct ( ) { B mo ta

mﬁf@k\k\ﬁ@ ﬁ@l | \if'\um
2101 | sublayer_non_refereftce ?@@Q&\Mag )
ﬁ@m egion flag_present flag | u(1)_

~\
AR
N

Fig.14
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seq_parameter_set_rbsp( ) { Bo mo ta
sps_decoding_parameter_set_id u(4)
sps_video_parameter_set_id u(4)
sps_max_sub_layers_minus1 u(3)

[..]
= 0 < vl S by b )
200~ exira_ slce_heatlr bt mapping 1oL 1] | 00
[...]
vui_parameters_present_flag u(t)
if(vui_parameters_present_flag )
vui_parameters( )

sps_extension_flag u(1)
if( sps_extension_flag )
while( more_rbsp_data( ) )
sps_extension_data_flag u(1)
rbsp_trailing_bits( )
b
Fig.15
extra_slice_header_hit_mapping_idc Céc co
0 discardable_flag
o~ 1 sub_layer non_reference flag
o
N
2 qdr_refreshed_region_flag

Fig.16
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slice_segment_header( ) { Bo mo ta
first_slice_segment_in_pic_flag u(1)

if( nal_unit type >= BLA W_LP &&
nal_unit type <= RSV_IRAP_VCL23)

no_output_of_prior_pics_flag u(1)

slice_pic_parameter_set_id ue(v)

if( Ifirst_slice_segment_in_pic_flag) {

if( dependent_slice _segments_enabled_flag )

dependent_slice_segment_flag u(1)

slice_segment_address u(v)

}

if( Idependent_slice_segment_flag) {

200~ \e\}tﬁak\slk\ce&_hefde\\?\hﬂ_\@& 2N

byte_allgnment( )

Fig.17

extra_slice_header_hit_idc Cac co

[ 0 discardable flag == 1
sub_layer_non_reference_flag ==
gdr_refreshed_region_flag ==

1 discardable_flag ==
N sub_layer non reference_flag == 1
< gdr_refreshed_region_flag ==

2 discardable_flag == 1
sub_layer_non_reference_flag ==
gdr_refreshed region_flag ==

Fig.18





