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(57) Sang ché dé xuat phuong phap ghi ma va giai ma ludng bit video. Phuong
phap niy bao gdm cac budc truy xuat hinh video chira cac hinh két hop thanh mot
hinh (826), truy xuat théng tin biéu thi cach thirc cac hinh trong hinh video truy
xudt duoc két hop (806, 808, 822), giai ma hinh video dé tao ra mau giai ma cua
it nhat mot trong s6 cac hinh (824, 826), va tao ra thong tin truy xuat va hinh video
giai ma la dau ra (824, 826). Trong mdt s6 quy trinh khéc, viéc dinh dang hodc xur
Iy thong tin ma biéu thi cach thirc cac hinh c6 trong hinh video don duoc két hop
thanh mot hinh video, va dinh dang va xir Iy miu duoc ma hoa ctia nhiéu hinh két
hop dugc. Sang ché con dé xuat vat ghi phi chuyén tiép doc duoc bai bd xir 1y.
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Linh vire k§ thuét dwoc dé cap

No6i chung, sang ché dé cap dén k¥ thuat ma hoa va giai ma, va cu thé hon nita 1a
dén k¥ thuat ma hoa va/hodc giai ma video.
Tinh trang k§ thuit ciia sang ché

Céc hang san xudt man hinh video c6 thé sir dung khung sép xép hoic xép 16p céac
canh khéc nhau trén mét khung. Sau d6 cac canh nay c6 thé duoc trich tir cac vi tri twong

{mg ctia chung va dugc hién thi.
Ban chét k§ thuit ciia sang ché

Theo mot khia canh, sang ché dé& xuit phwong phap truy xuat hinh video, hinh
video nay bao gdm nhiéu hinh két hop thanh mét hinh. Théng tin dwgc truy xuat biéu thi
cach thirc nhidu hinh trong hinh video dugc truy xuit dugc két hop. Hinh video duogc
giai ma dé tao ra phin biéu dién dugc giai mi cta nhiéu hinh két hop. Thong tin truy

xuat va hinh video giai ma nay dugc tao ra la dau ra.

Theo mot khia canh khac, thong tin dugce tao ra biéu thi cach thirc nhiéu hinh c6
trong hinh video dugc két hop thanh mét hinh. Hinh video dugc mi hoa dé tao ra phan
biéu difn dwge mi héa cia nhidu hinh két hop. Thong tin tao ra va hinh video ma hoa

nay duogc cung cap la dau ra.

Theo mdt khia canh khac, sang ché dé xuat tin hiéu hodc cau truc tin hiéu bao
gom thong tin bi€u thi cach thire nhic¢u hinh c6 trong hinh video dugc két hop thanh mot
hinh video. Tin hiéu hoidc cAu trac tin hiéu ndy con bao gém biéu dién ma hoa cia nhiéu

hinh video két hop.

Theo mot khia canh khéc, sang ché d& xuét phwong phép truy xuat hinh video,
hinh video nay bao gém nhiéu hinh két hop thanh mét hinh. Thong tin dwgc truy xuat
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biéu thi cach thirc nhidu hinh trong hinh video truy xuat dugc két hop. Hinh video dugce
giai md d tao ra phan biéu dién dugc giai ma cua it nhit mot trong s cac hinh. Thong

tin truy xuat va hinh video giai ma nay dugc tao ra nhu dau ra.

Theo mot khia canh khac, sang ché @& xuét phuong phap truy xuét hinh video,
hinh video ndy bao gdm nhiéu hinh két hop thanh mot hinh. Thong tin dugc truy xuat
biéu thi cach thirc nhidu hinh trong hinh video truy xut dugc két hop. Hinh video dugc
gidi mi dé tao ra phan bidu di®n dwoc giai md cua nhiéu hinh két hop. Dau vao cia
ngudi ding duge nhan ma lya chon it nhit mét trong sé nhiéu hinh dé hién thi. Dau ra
giai ma cua it nhit mdt hinh duoc chon duge tao ra, dau ra giai ma nay dugc tao ra dua

vao thong tin truy xuat, phan biéu dién duoc giai ma, va dau vao cua nguoi dung.

Cac khia canh, dau hiéu va uu diém cua sang ché sé tré nén 10 rang hon trong phan
md ta chi tiét sau day c6 dua vao cic phuong an lam vi du, cdc phwong dn nay co cac

hinh v€& kém theo.
MO ta viin tit cac hinh vé

Fig.1 1a so dd thé hién bén canh dugc xép trén mot khung;

Fig.2 1a so d6 thé hién bén canh duoc 14t va duoc xép trén mot khung;

Fig.3 thé hién so dd khéi cua bd ma hod video ma sang ché c6 thé duoc ap dung,
theo mot phuong an clia sang ché;

Fig.4 thé hién so dd khéi cia bo giai ma video ma sang ché c6 thé duge 4p dung,
theo mdt phuong an cua sang ché;

Fig.5 1a so db thé hién phuong phap ma hoa céac hinh cho nhiéu canh bang cach s
dung chuin MPEG-4 AVC, theo mot phuong 4n cla sang ché;

Fig.6 1a so dd thé hién phuong phap gidi ma cac hinh cho nhiéu canh bang cach six
dung chuidn MPEG-4 AVC, theo mdt phwong 4n cia sang ché;

Fig.7 1a so dd thé hién phwong phap mi hoa céc hinh va chiéu sdu cta hinh cho

nhiéu canh bang cach sir dung chuin MPEG-4 AVC, theo mt phuong 4n cila sang ché;

2/85
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Fig.8 13 so @ thé hién phwong phép giai mi cac hinh va chiéu siu cia hinh cho

nhiéu canh bing cach str dung chudn MPEG-4 AVC, theo mdt phuong an cia sing ché;
Fig.9 12 so d6 thé hién tin hi¢u chiéu sdu, theo mot phwong 4n cua sang ché;

Fig.10 1a so dd thé hién tin hiéu chiéu sau dugc thém vao nhu mot 16p, theo mot

phuong an cua sang ché;

Fig.11 13 so @0 thé hién 5 canh duge xép 16p trén mot khung, theo mt phwong an

clia sang ché;

Fig.12 1a so dd khéi thé hién bo md hoa ma hod video da canh (MVC - Multi-view
Video Coding) lam vi du ma sang ché c6 thé ap dung, theo mdt phuong an cia sang ché;

Fig.13 14 so dd khéi thé hién bo giai md MVC lam vi du ma sang ché c6 thé ap
dung, theo mot phuong 4n cua sang ché;

Fig.14 13 so d thé hién phuong phap xt Iy c4c hinh cho nhiéu canh dé chuan bi ma
hod céc hinh bang cach st dung phan mé rong ma hoa video da canh (MVC) clia chuan

MPEG-4 AVC, theo mot phwong 4n ciia sang ché;

Fig.15 1a so dd thé hién phuong phdp ma hoa cac hinh cho nhidu canh bang cach s
dung ph'?ln mo& rong mi hoa video da canh (MVC) cua chudn MPEG-4 AVC, theo mot

phuong an cua sang che;

Fig.16 1a so dd thé hién phuong phap xtr Iy cc hinh cho nhiéu canh dé chuén bi
giai ma cac hinh bang cach sir dung phan mé rong mi hoa video da canh (MVC) cia
chudn MPEG-4 AVC, theo mot phuong 4n cta sang ché;

Fig.17 14 so db thé hién phwong phép gidi ma cac hinh cho nhiéu canh bang cach sir
dung phdn mo rong mi hoa video da canh (MVC) ciia chuin MPEG-4 AVC, theo mdt
phuong 4n cua sang ché;

Fig.18 1a so dd thé hién phwong phép xit 1y cac hinh va chiéu séu cia hinh cho
nhiéu canh dé chuin bi ma ho4 cac hinh ny bang cach st dung phan mé rong ma hod

video da canh (MVC) ctia chuan MPEG-4 AVC, theo mdt phuong 4n cua sing ché;
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Fig.19 1a so d6 thé hién phuwong phap ma hod céc hinh va chiéu siu cuia hinh cho
nhiéu canh bang cach st dung phin mé réng ma hod video da canh (MVC) cua chuin

MPEG-4 AVC, theo mt phuong an cua sang ché;

Fig.20 1a so dd thé hién phuong phap xir ly cac hinh va chiéu sau cia hinh cho
nhiéu canh dé chuén bi giai ma cac hinh bang cach st dung phan mo rong ma hoa video

da canh (MVC) ciia chudn MPEG-4 AVC, theo m{t phwong an cua sang ché;

Fig.21 1a so d thé hién phwong phép giai mi cac hinh va chiéu sdu cua hinh cho
nhidu canh sdu bang cach sir dung phin m& rong mi hoa video da canh (MVC) cua

chuin MPEG-4 AVC, theo mot phuong 4n cua sang ché;

Fig.22 1a so dd thé hién cac vi du xép 16p tai mic diém anh, theo mot phuong 4n

cua sang che; va

Fig.23 la so @ khdi thé hién thiét bi xi Iy video ma sang ché c6 thé dugc ap dung,
theo mot phuong an cia sang ché.
M6 ta chi tiét sang ché

Sang ché @& cap dén phuong phép va thiét bi xép canh bang k§ thuat ma hoa va giai
mi video. Do d6 can phai hiéu ring chuyén gia trong linh vuc c6 thé c6 kha ning sip
xép, mic du khong dugc md ta hodc thé hién tuong minh & diy, ban than cac nguyén ly

cua sang che cling dugc dua vao tinh than va pham vi cla sang cheé.

T4t ca cac vi du va ngon ngit c6 diéu kién mé ta & diy duge dung cho muc dich
truyén dat kinh nghiém nham gitip nguoi doc hiéu 3 cac nguyén 1y va cic khai niém cia
sang ché duoc déng gép boi tac gia (cac tac gia) sang ché trong linh vuc, va dugc hiéu 1a
khong bi han ché béi cac vi du va diéu kién mo ta riéng & day.

Hon nita, tit ca cac 1énh & diy mo ta cac nguyén ly, khia canh, va cac phuong an
cla sang ché, cling nhu cac vi du riéng cua ching, c6 y dinh bao gdm ca cau trac 1an

chtrc niang twong duong cua chiing. Hon nita, cac phan tuong duong nay bao g0m ca cac



44927 5/85

phan twong duong hién thoi da biét 14n cac phan twong dwong trién khai trong tuong lai,

ching han, phﬁn ttr trién khai bat ky thue hién cing mét chirc nang, bét ké 1a cau tric.

Do d6, vi du, cin phai hiéu ring cac so dd khéi duge thé hién & day biéu dién céc
hinh v& theo khai niém cua sang ché. Tuong tu, can phai hiéu rang moi lvu dd, so dd, so
dd chuyén tiép trang thai, ma gia va cc quy trinh biéu dién twong ty c6 thé gan nhu dai
dién cho vt ghi doc dugc bing may tinh va dugc thyuc thi bang mdy tinh hoic bo xir Iy
cho du may tinh hodc bd xir Iy nay c6 dugc thé hién twdng minh hay khong.

Céc chirc nang cua cac phan tir thé hién trong céc hinh v& c6 thé duge tao ra qua
viée st dung phan ctng danh riéng cling nhu phan cimg c6 kha nang thyc thi phin mém
k&t hop v6i phin mém thich hop. Khi duge thyc thi boi b xu ly, cac chirc ndng nay c6
thé dugc tao ra boi mot bd xtr Iy danh riéng, boi mot bo xir Iy dung chung, hodc boi cac
bd xtt 1y riéng 1€, mot trong s6 ching c6 thé duoc dung chung. Hon nita, viéc ding thuat
ngit “bd xit Iy" hodc “bd didu khién” s& khong chi néi dén kha nang thyc thi phan phan
mém trong phan cimg, ma c6 thé bao gom, nhung khong han ché &, phan ctmg bo x1r ly
tin hiéu s6 (DSP-digital signal processor), bd nh¢d chi doc (ROM-read-only memory) deé
luu trit phin mém, bé nhé truy nhap ngiu nhién (RAM- random access memory), va

phuong tién luu trit khong kha bién.

Phan ctmg khéc, thong thuong va/hodc tuy y, ciing c6 thé dugc bao gdm. Twong tu,
moi phan chuyén thé hién trong cac hinh v& chi 1 khai niém. Chirc ning cua ching c6
thé duoc thuc hién qua hoat dong 16-gic chuong trinh, qua 16-gic danh ri€ng, qua twong
tac didu khién chuong trinh véi 16-gic danh riéng, hodc diéu khién bang tay, mot k¥ thuét

cu thé ¢6 kha ning dwoc chon bang phuong tién dé hiéu rd hon tir ndi dung ngit canh.

Trong phén yéu ciu bao hd, moi phdn tir duge biéu dién 1a phuong tién thuc hién
chirc nang xac dinh c6 y dinh bao gff)m moi cach thuc hién chirc nang do bao gém, vi du,
a) két hop cac phan tir mach thyc hién chirc nang d6 hodc b) phin mém dang bét ky, bao
gdm, phan sun, vi ma hoic twong tu, két hop v6i mach thich hop thuc thi phin mém dé

thuc hién cac chic ning ndy. Sang ché dwgc dinh nghia bang cic yéu cau bao hd nam
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trong co s& 14p ludn ma cac chirc ning dugc cung cip boi cac cach mé ta duge két hop
v6i nhau va cing mang lai cach giai thich cho céac yéu cau bao ho. Do viy, c6 thé thiy
rdng phuong tién bat ky c¢6 thé cung cip cic chirc ning ctia ching ma tuong duong véi
cac chire ning thé hién & day.

Céac thuat ngit “mot phuong an” (hodc “mot thiét 14p™) hodc “phuong an” (hoic
“thiét 1ap”™) cla sang ché ¢ nghia la mdt déu hiéu, ciu tric, dic diém cu thé, va vv... md
ta & ddy dé cap dén phuong an c6 trong it nhét mot phwong 4n cla sang ché. Do vy, viéc
xuét hién cua thuit ngit “theo mot phuong an” hodc “trong mét phwrong an” tai cac vi tri

trong toan bd ban mo ta khong nhét thiét dé chi cing mot phuong 4n.

Cin phai hidu ring viéc st dung céc thudt ngi “va/hodc” va “it nhat mét”, vi dy,
trong cac trueong hop “A va/hodc B” va “it nhét mot trong sé A va B”, ¢6 ¥ dinh bao gdém
viéc luva chon cua duy nhat mot tuy chon liét ke thu nhét (A), hodc lya chon cua duy nhét
mot tuy chon liét ké thir hai (B), hodc lya chon cia ca hai tuy chon (A va B). Mot vi du
nita, trong cac truong hop “A, B va/hodc C” va “it nhit mét trong s6 A, B va C”, thuat
ngit nay c6 y dinh bao gém viéc lura chon cua duy nhéat mot tuy chon liét ké thir nhat (A),
hodc luwa chon cua duy nhét mét tuy chon liét k& tht hai (B), hodc lua chon cia duy nhét
mét tuy chon liét ké thr ba (C), hodc lwa chon ciia duy nhat tuy chon liét ké thir nhat va
thir hai (A va B), hodc lya chon cua duy nhét tuy chon liét ké thir nhat va tha ba (A va C),
hodc lwya chon ctua duy nhét tuy chon liét ké thit hai va thi ba (B va C), hodc lwa chon cua

tat ca ba tuy chon (A va B va C).

Hon nita, cAn phai hiéu ring trong khi mot hodc nhiéu phuong 4n cia sang ché mé
ta & day d6i v6i chuan MPEG-4 AVC, séng ché khong bi giéi han béi chuén nay, do do,
6 thé duoc sit dung véi cac chuén, cac quy trinh, va cac phan mé rong khic cua chiing,
cac chuin mi ho4 video, cac quy trinh, va cac phin mé rong cu thé cua chiing bao gém

cac phin mé rong clia chuidn MPEG-4 AVC, trong khi van duy tri tinh thn cua sang ché.

Hon nita, can phai hiéu ring trong khi mgt hodc nhiéu phwong dn khéac cua sang che

dwoc md ta & day déi v6i phin mo rong ma hoa video da canh ciia chuan MPEG-4 AVC,
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sang ché khong bi gi6i han boi phin mé rong va/hodc chudn nay va, do do, ¢6 the dugc
s dung véi cac chuin ma hod, c4c quy trinh, va cc phan mé rong khéc cia chung lién
quan dén viéc ma hoa video da canh, trong khi van duy tri tinh than cua séng ché. Viéc
mé hoa video da canh 1a khung nén cho viéc ma hoé céc chudi da canh. Chudi MVC la

tap hop hai hodc nhiéu chudi video ma giit cing mot canh tir mot diém canh khac.

Hon nita, can phai hiéu rang trong khi mgt hodc nhiéu phuong 4an khac cia sang che
duoc mo ta & day sir dung thong tin chiéu sau doi voi ndi dung video, sang cheé khong bi
giGi han boi cac phuong 4n nay va, do dé, cac phuong an khac c6 the duge thyc hién ma

khong st dung thong tin chiéu séu, trong khi van duy tri tinh than cua sang ché.

Hon nita, nhu duwoc dung & diy, “c phap muc cao” duge dung dé chi ca phap c6
trong ludng bit ma thuong tri phan cAp trén 16p khdi mac-ro. Vi dy, ci phap mirc cao,
nhu dung & day, co thé dé cap dén, nhung khong bi han ché bai, cu phép tai mirc phﬁn
dau 14t, mic thong tin nang cao phu (SEI - Supplemental Enhancement Information),
muc tap tham s6 hinh (PPS - Picture Parameter Set), muc tdp tham s6 chudi (SPS -
Sequence Parameter Set), mirc tip tham s6 canh (VPS - View Parameter Set), va mirc

phan dau don vi 16p trich mang (NAL - Network Abstraction Layer).

Trong qua trinh thyc hién ma hoa video da canh duya vao T chirc tiéu chuan hoa
qudc té/Hoi dong k¥ thuat dién qudc té€ (ISO/IEC - International Organization for
Standardization/International Electrotechnical Commission) Phan 10 Hi€p hoi chuyén gia
dién anh (MPEG-4 -Moving Picture Experts Group-4) Chuin ma ho4 video tién tién
(AVC - Advanced Video Coding)/Hiép hoi truyén thong qubc té, sec-to truyén thong
(ITU-T - International Telecommunication Union, Telecommunication Sector) khuyén
nghi H.264 (& dudi dy la "chudn MPEG-4 AVC "), phan mém lién quan thu dugc dy
béo da canh bang cach ma hoa mdi canh vi mot bd ma hod va tinh dén cac tham chiéu
gifta cac canh. Mbi canh dugc ma hoa bing bd ma hoa 1a mét ludng bit rieng theo do
phan giai ban dau ctia n6 va sau d6 tAt ca cac ludng bit nay dugc két hop dé tao thanh mot

ludng bit ma sau nay duge giai ma. Moi canh tao ra mot dau ra gidi mad YUV riéng.
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Theo mot phuong phap khac, viéc du bao da canh bao gdm viéc nhém tap cic canh
thanh cac canh gia. Theo mdt vi du cia phuwong phap ndy, ching ta co thé xép 16p cac
hinh tir mdi N canh trong sé toan bd M canh (vi du tai cung mét thoi diém) trén mot
khung 16n hon hodc mdt siéu khung c6 thé c6 hoat dong giam tbc d6 14y mau hoic cac
hoat dong khac. Fig.1 1a mot vi du vé bdn canh duoc xép 16p trén mot khung dugc biéu
thi chung béi sé chi dan 100. Toan bd bbn canh nay nam trong su dinh huéng chuén cia

chung.

Fig.2 1a so dd thé hién bdn canh dugc 14t va duge xép 16p trén mot khung dugc
bidu thi chung boi s6 chi din 200. Canh trén bén trai nim theo huéng chuan cia né.
Cénh trén bén phai duoc 14t theo chidu ngang. Canh duéi bén tréi duoc 14t theo chidu
doc. Canh duéi bén phai duoc 14t theo ca hai chiéu doc va ngang. Do d6, néu c6 bén
canh, thi hinh tir mai canh niy duge sip xép trong siéu khung giéng nhu xép 16p. Viée

nay dan dén mot chudi dau vao khong duge mi hoa c6 do phén giai lon.

Céch khéc, c6 thé giam tdc do 14y mau anh dé tao ra 6 phan giai nho hon. Do do,
¢6 thé tao ra nhidu chudi mdi chudi nay bao gdm cic canh khac nhau ma dwoc xép 16p
cung nhau. Mbi chudi nay sau d6 tao ra mét canh gia, trong do6 mdi canh gia nay bao
gém N canh duoc Xép 16p khac nhau. Fig.1 thé hién mét canh gia, Fig.2 thé hién mot
canh gia khac. Cac canh gia nay sau do co thé dugc ma hoa bang cach sir dung céc

chuén m3 hod video hién thoi nhu chuén ISO/IEC MPEG-2 va chuin MPEG-4 AVC.

Theo mdt phuong phap khéc nita, viéc du bao da canh thuong bao gdm viéc ma
hoa doc lap cac canh khac nhau bang céach sir dung chuan méi va, sau d6 giai ma, xép
16p cac canh theo yéu cau cua ngudi choi.

Hon nita, theo mot phuong phap khac, cac canh ciing co thé duwoc xép 16p theo
cach hiéu biét diém anh. Vi duy, trong mot siéu canh ma bao gém bdn canh, diém anh (x,
y) c6 thé tir canh 0, trong khi diém anh (x+1, y) c6 thé tir canh 1, diém anh (x, y+1) c6
thé tir canh 2, didm anh (x+1, y+1) c6 thé tir canh 3.

R4t nhiéu hing man hinh st dung khung nay dé sip xép hoac xép 16p cic canh
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khac nhau trén mot khung va sau d6 trich cac canh nay tir cac vi tri twong ng cua ching
va trinh bay ching. Trong nhitng trudng hop nay, khong c6 mot chuén nao dé xac dinh
xem ludng bit d3 ¢6 dic tinh nay hay chua. Do do, néu hé théng sir dung phuong phéap
xép 16p cac hinh cua cac canh khac nhau trong mét khung 16n, thi phuong phép trich cac

canh khéc nhau thudc quyén so hitu ri€ng.

Tuy nhién, khong c6 mot chuin nao dé xéac dinh xem ludng bit d& c6 dic tinh nay
hay chua. Sang ché dé xuét ct phap mirc cao dé hd trg ngudi trinh bay hoac nguoi choi
trich thong tin nay dé hd trg viée hién thi hodc x1t 1y sau khéc. Céc hinh con ciing c6 thé
c6 d6 phén giai khac nhau va mot s6 hinh con ting toc d6 1iy miu c6 thé dugc can dén
dé trinh bay canh. Nguoi ding c6 thé mudbn c6 phuwong phap ting tdc do lay mau dugc
biéu thi trong cu phap mitc cao. Hon nita, cac tham sé dé thay d6i tiéu diém chiéu sau

ciling c6 the duge truyén.

Theo mot phuong 4n, sang ché dé xuét thong bao SEI méi dé bao hiéu thong tin da
canh trong ludng bit twong thich chudn MPEG-4 AVC tai d6 mdi hinh bao gdm céc hinh
con ma thudc vé mot canh khac. Phuwong 4n ndy dugc danh, vi du, cho vige hién thi cac
ludng video da canh trén cic man hinh ba chidu (3D - three-dimensional) ma c thé st
dung khung nay dé dang va thuan tién. Khai niém c6 thé dwgc mo rong cho cac chuan va
cac quy dinh ma hoa video khac bao hi¢u thong tin nay bang céach sir dung ¢t phép mic

cao.

Hon nira, theo mgt phuong an, sang ché d& xuét phuwong phéap bao hiéu cach thirc
sép Xép cac canh trude khi chiing dugc gui cho bd ma hoa va/hodc bo gidi ma video da
canh. Co loi 1a, phuong an co thé 1am cho viéc cai dit cua tién trinh ma ho4 video da
canh duoc don gian. Céac canh co thé dugc dit cung nhau va tao ra canh gia hodc siéu
canh va sau do siéu canh dugc xép 16p nay dwge xir Iy nhu mét canh thong thuong bang
bd ma hoa vd/hodc bo giai ma video da canh chung, vi du theo chuin MPEG-4 AVC
hién thoi dwa vao viée thuc hién ma hoa video da canh. Co méi dugce dua ra trong phan
mé& rong SPS cua tién trinh ma ho4 video da canh dé thong bao viéc str dung k¥ thuét cac

canh gia. Phuong an dugc danh dé hién thi cac ludng video da canh trén cic man hinh
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3D ma c6 thé st dung khung nay dé va thuén tién.
M3 ho4/giai ma bing cach sir dung chuén/quy dinh ma ho4/giai ma video mot canh

Trong qua trinh thyc hién mé hoa video da canh dya vao Té chirc tiéu chuan hoa
qubc t&/Hoi dong k¥ thudt dién qudc t& (ISO/IEC - International Organization for
Standardization/International Electrotechnical Commission) Phan 10 Hiép hoi chuyén gia
dién anh (MPEG-4 -Moving Picture Experts Group-4) Chuin ma hoa video tién tién
(AVC - Advanced Video Coding)/Higp hoi truyén thong qudc té, sec-to truyén thong
(ITU-T - International Telecommunication Union, Telecommunication Sector) khuyén
nghi H.264 (& du6i day 12 "chudn MPEG-4 AVC "), phin mém lién quan dat duoc du
bao da canh bang cach mi hod mdi canh v6i mot bd ma hoa va tinh dén cac tham chiéu
gitta cac canh. M>bi cinh dwgc mi hoa bing bd ma hoa 1a mot ludng bit riéng theo do
phén giai ban diu ctia né va sau do tht ca céc ludng bit ndy dwoc két hop dé tao thanh mot

ludng bit ma sau ndy dwgc gidi ma. Moi canh tao ra mot dau ra giai ma YUV riéng.

Theo mdt phuong phap khac, viéc duy bao da canh bao gbm viée xép 16p cac hinh
tir mdi canh (vi du tai cung mot thoi diém) trén mot khung 16n hon hodc mét siéu khung
¢6 thé hoat dong giam téc d6 14y mAu. Fig.1 12 mot vi du thé hién bén canh dugc xép 16p
trén mot khung duge biéu thi chung béi sb chi din 100. Fig.2 la so dd thé hién bén canh
duoc 14t va duge xép 16p trén mot khung duge biéu thi chung béi s6 chi dan 200. Do do,
néu ¢6 bén canh, thi hinh tir mdi canh nay dugc sip xép trong siéu khung gidng nhu xép
16p. Viéc nay dan dén mot chudi dau vao khong duge ma hod c6 d6 phan gidi 16n. Tin
hidu nay sau dé cé thé dwgc ma hoa bang cach sir dung céc chuén ma hoa video hién

thoi nhu chuin ISO/IEC MPEG-2 va chudn MPEG-4 AVC.

Theo mot phwong phép khac nira, viéc dy bao da canh thuong bao gom viéc ma
hoa doc 14p cac canh khac nhau bang cach sir dung chuan méi va, sau d6 giai ma, xep
16p céac canh theo yéu cau ciia ngudi choi.

Nhidu hang man hinh sir dung khung nay dé sap xép hodc xép 16p cac canh khac

nhau trén mdt khung va sau d6 trich cic canh nay tir cac vi tri trong Umg cua ching va

10
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trinh bay ching. Trong nhitng treong hop nay, khong c6 mot chuén nao dé xac dinh xem
ludng bit di c6 dic tinh nay hay chwa. Do do, néu hé théng st dung phuong phap xép
16p c4c hinh cia cac canh khéc nhau trong khung 16n, thi phuong phap trich cac canh

khac nhau thudc quyén s¢ hitu riéng.

Fig.3 1a so dd thé hién bd ma hoa video c6 kha nang thuc hi¢n ma hoa video theo

chuén MPEG-4 AVC dugc biéu thi chung bang s6 chi dan 300.

B0 mai hoa video 300 bao gém bd dém sip xép khung 310 c6 dAu ra truyén thong
tin hiéu v6i dAu vao khong dao cua b két hop 385. Diu ra clia bd két hop 385 nay duoc
ndi truyén thong tin hidu v6i diu vao thir nhat cia b bién doi va bd luong tir hod 325.
DAu ra cua bd bién ddi va bd luong tir hoa 325 nay dugc nbi truyén thong tin hiéu véi
dAu vao thir nhit cia bd ma hoa entropy 345 va dau vao tht nhét cua bd bién ddi nguge
va bo lugng tir hoa ngugce 350. DAu ra cua bd ma hod entropy 345 nay duoc nbi truyén
thong tin hiéu véi diu vao khong dao thir nhét ciia bd két hop 390. Pau ra cia bd két hop

390 nay duogc ni truyén thong tin hidu voi dAu vao thir nhét cia bd dém dau ra 335.

Diu ra thir nhét ctia bo didu khién bd ma hoa 305 duge ndi truyén thong tin hidu
v6i diu vao thir hai ctia bo dém sép xép khung 310, ddu vao thi hai caa bd bién doi
ngugc va b lugng tir hoa nguoc 350, dau vao ctia mo-dun phan xir loai hinh 315, va dau
vao cta mo-dun phan xtr loai khdi macro (MB-type) 320, d4u vao tht hai cia mo-dun du
bao bén trong 360, dAu vao thir hai ctia bd loc tach khéi 365, dau vao tht nhit cia bo bu
chuyén dong 370, dAu vio thit nhit ctia bo danh gia chuyén dong 375, va diu vao thi hai
b6 dém hinh tham chiéu 380.

Diu ra thir hai ciia bo didu khidn bd ma hoa 305 dugc ndi truyén thong tin hiéu véi
dAu vao thir nhét ctia bd chén SET 330, dAu vao thir hai ciia by bién ddi va by luong tir
hoa 325, dAu vao thir hai ciia bo ma hod entropy 345, dau vio thir hai ctia by dém dau ra
3355, va dau vao cta bo chén SPS va PPS 340.

Diu ra thir nhat cia mo-dun phan xir kiéu hinh 315 dugc nbi truyén thong tin higu

v6i dAu vao thi ba ctia bo dém sép xép khung 310. DAu ra thir hai ctia mo6-dun phan xt

11
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kidu hinh 315 dugc nbi truyén théng tin higu véi d4u vao tht hai cia mo-dun phan xur

kidu khdi macro 320.

PAu ra cua bo chén SPS va PPS 340 dugc ndi truyén thong tin hiéu véi dau vao
khong dio thit ba ctia bd két hop 390. Piu ra cua bd chén SEI 330 duge ndi truyén thong
tin hidu v6i du vao khong dao thir hai ctia by két hop 390.

DAu ra ctia bd lugng tir hod nguoc va b bién dbi nguoc 350 dugce ndi truyén thong
tin hiu v6i ddu vao khong dao thir nhat ctia bo két hop 319. Dau ra ciia bd két hop 319
nay dugc nbi truyén thong tin hiéu véi dau vao thi nhit cia mo-dun dy bdo bén trong
360 va dau vao tht nhét ctia bd loc tach khéi 365. Piu ra cua bd loc tach khdi 365 duoc
ndi truyén thong tin hidu v6i dAu vao thir nhét ciia bd dém hinh tham chiéu 380. Déu ra
ctia bd dém hinh tham chiéu 380 nay dugc ndi truyén thong tin hidu véi dau vao tht hai
ciia b dénh gia chuyén dong 375 va v6i dlu vao thi nhat ctia bd bl chuyén dong 370.
Dau vao thi nhit cua bd bu chuyén dong 370 nay duge néi truyén thong tin hiéu véi dau
vao thir hai ctia b bit chuyén dong 370. Dau ra thir hai cia bd danh gia chuyén dong 375

duge ndi truyén thong tin hidu véi dau vao tht ba ctia bd ma hoa entropy 345.

DAu ra cua b bu chuyén dong 370 dugc ndi truyén thong tin hiéu véi dau vao thir
nhit cua bd chuyén 397. Pau ra cia md-dun dy bao bén trong 360 duge nbi truyén thong
tin hiéu voi dau vao thir hai cta bo chuyén 397. Pau ra ciia md-dun phan xir kiéu khdi
macro 320 dugc ndi truyén thong tin hiéu véi du vao th ba cia bd chuyén 397 dé cung
cAp dau vao didu khién cho bd chuyén 397. Pau vao thit ba cua bd chuyén 397 nay xac
dinh xem du vao “dit liéu” cia bd chuyén (so véi du vao didu khién, vi du, ddu vao thir
ba) ¢6 dugc cung cip béi b bu chuyén dong 370 hodc mo-dun dy bao bén trong 360 hay
khéng. Dau ra cta bd chuyén 397 duge ndi truyén thong tin hidu véi dau vao khong dao

thir hai cia bo két hop 319 va v6i dau vio dao caa bo két hop 385.

Piu vio ctia bo dém sip xép khung 310 va bo diéu khién bo ma hoa 105 kha dung

nhu dau vao cua bd ma héa 300, dé nhan hinh dau vao 301. Hon nita, dau vao cua bd

12
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chén SEI 330 kha dung nhu dau vao cua bo ma hoa 300, dé nhan siéu dir lidu. DAu ra cla

bo dém dau ra 335 kha dung nhu dau ra ctia bd ma hoéa 300, dé duara luéng bit.

Fig.4 14 so @0 thé hién bo gidi ma video c6 kha nang thuc hién gidi ma video theo

chuén MPEG-4 AVC dugc biéu thi bing s chi dan 400.

B6 giai ma video 400 bao gém b6 dém dau vao 410 c6 dau ra dugc ndi truyén thong
tin hiéu v6i dau vao thi nhét ciia bd giai ma entropy 445. Diu ra thit nhat cia bo giai ma
entropy 445 nay dugc néi truyén thong tin hiéu v6i dau vao thir nhat cia by bién doi
nguoc va bd lugng tir hod nguwoc 450. DAu ra ciia bd bién dbi nguoc va b lugng tir hoa
nguoc 450 nay dugc nbi truyén thong tin hiéu véi diu vao khong dao thir hai ctia bo két
hop 425. Diu ra ctia bd két hop 425 nay dugc néi truyén thong tin hiéu véi dau vao thi
hai cua bo loc tach khéi 465 va dAu vao thir nhit cia mé-dun du bao bén trong 460. Piu
ra thir hai cia bd loc tach khéi 465 duge ndi truyén thong tin hiéu v6i dau vao thir nhat
clia bo dém hinh tham chiéu 480. Dau ra cia bd dém hinh tham chiéu 480 dugc noi

truyén thong tin hidu v6i tin hidu dAu vao thir hai cia b bu chuyén dong 470.

DPau ra tht hai cia bd giai ma entropy 445 duoc nbi truyén thong tin hiéu véi dau
vao thir ba cia bo bu chuyén dong 470 va dau vao thir nhét cia bg loc tach khoi 465. Pau
ra thir ba cua bd giai ma entropy 445 duoc nbi truyén thong tin higu véi dau vao cia bd
didu khién bo giai ma 405. Pau ra thir nhét cia by diéu khién bd giai ma 405 nay duogc
néi truyén thong tin hidu véi dau vao thi hai ciia by giai ma entropy 445. Dau ra th hai
ciia bd didu khién bo giai ma 405 duoc néi truyén thong tin hi¢u véi dau vao thi hai cua
bd bién dbi ngugc va bd luong tir hod nguoc 450. Dau ra thit ba ctia bo didu khién bd giai
mi 405 duoc ndi truyén thong tin hiéu v6i diu vao thir ba cta bo loc tich khéi 465. Dau
ra thir tur ctia bo didu khién b giai ma 405 dwgc ndi truyén théng tin hidu véi dau vao thir
hai cia mo-dun du bao bén trong 460, voi dau vao thit nhét cia bo bu chuyén dong 470,

va véi diu vao th hai cia bo dém hinh tham chiéu 480.

Diu ra ciia bo bu chuyén dong 470 dugc nbi truyén thong tin hiu véi dau vao thir

nhit cua bd chuyén 497. Pau ra ctia mo-dun dy bao bén trong 460 duoc ndi truyén thong
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tin hiéu v6i dau vao thtr hai ctia b chuyén 497. Dau ra cua bo chuyen 497 nay dugc noi

truyén thong tin hiéu véi diu vao khong dao thi nhat cia b két hop 425.

PAu vao cia bo dém diu vao 410 kha dung nhu diu vio cia bd gidi ma 400, dé
nhan ludng bit dAu vio. DAu ra thir nhét ciia b6 loc tach khdi 465 kha dung nhu dau ra

cua bd giai ma 400, d€ xuat ra hinh dau ra.

Fig.5 1a so dd thé hién phuong phdp ma hoa céc hinh cho nhidu canh bang cach st
dung chuin MPEG-4 AVC dugc biu thi chung bang s chi dan 500.

Phuong phép 500 bao gdm khéi bt ddu 502 chuyén quyén diéu khién cho khoi
chire nang 504. Khdi chire ning 504 nay sap xép mdi canh tai mot néc thoi gian cu thé
nhw 12 mét hinh con theo dinh dang 16p, va chuyén diéu khién cho khéi chic nang 506.
Khdi chitc ning 506 nay thiét lap phan tir ¢t phap num_coded_views_minusl va chuyén
didu khién cho khdi chirc ning 508. Khéi chirc ning 508 nay thiét 1ap phan tir cu phép
org pic_width in_mbs minusl va org pic_height in_mbs minusl, va chuyén diéu
khién cho khdi chirc ning 510. Khdi chirc ning 510 nay dat bién i bang 0, va chuyén diéu
khién cho khéi phan x@ 512. Khéi phan xir 512 nay xac dinh xem bién i c6 nho hon s6
lwong canh hay khéng. Néu cé, quyén diéu khién duoc chuyén cho khéi chirc nang 514.
Nguoc lai, didu khién dugc chuyén cho khéi chirc ning 524.

Khéi chirc nang 514 thiét 1ap phan tir ca phap view_id[i], va chuyén diéu khién cho
khéi chitc nang 516. Khéi chirc ning 516 nay thiét 1ap phan tir ci phap num_parts
[view id [i]], va chuyén didu khién cho khéi chitc ning 518. Khéi chirc nang 518 nay dat
bién j bing 0, va chuyén didu khién cho khéi phan xir 520. Khdi phan xir 520 nay xéc
dinh xem gia tri hién thoi cua bién j c6 nhé hon gid tri hién thoi cua phan tir ¢ phap
num_parts[view_id [i]] hay khong. Néu c6, didu khién dwoc chuyén cho khdi chirc ning

522. Néu khong, diéu khién dugc chuyén cho khéi chirc ning 528.

Khéi chirc nang 522 thiét lap cac phén tir ci phap sau day, tang bién j, va sau d6 tra
quyén diéu khién cho khéi phan xir 520:
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depth_flag[view id[i]][j]; flip_dir[view_id[i]][jl; loc_left offset[view_id[i]][j];
loc_top_offset[view_id[i]][j]; frame crop_left offset[view_id[i]][j];
frame crop_right offset [view_id [i]][j]; frame_crop_top_offset[view_id[i]][j]; va

frame crop_bottom_offset[view_id[i]][j].

Khéi chirc nang 528 thiét 1ap phan tir ci phap upsample view_flag[view_id [i]], va
chuyén diéu khién cho khéi phan xtr 530. Khéi phan xt 530 ndy xac dinh xem gia tri hién
thoi ctia phan tir ci phip upsample_view_flag[view_id[i]] c6 bang 1 hay khong. Néu co,
didu khién duge chuyén cho khéi chirc ning 532. Néu khong, didu khién duge chuyén

cho khbi phan xir 534.

Khéi chirc ning 532 thiét lap phan tir ct phap upsample_filter[view_id [i]], va
chuyén quyén diéu khién cho khéi phan xir 534.

Khéi phan xi& 534 ndy xac dinh xem gid tri hién thoi cua
phan tir cti phdp upsample_filter[view_id[i]] c6 bing 3 hay khong. Néu c6, diéu khién
dwoc chuyén cho khdi chirc nang 536. Néu khong, diéu khién dugc chuyén cho khéi chirc
nang 540.

Khéi chirc ning 536 thiét 1ap cac phan tir cti phdp sau day va chuyén diéu khién cho
khdi chtrc ning 538: vert_dim[view id[i]]; hor_dim[view_id[i]]; va quantizer[view_id[i].

Khéi chtc niang 538 nay thiét 1ap cac hé s6 bd loc cho méi thanh phﬁn YUV, va
chuyén didu khién cho khdi chirc ning 540.

Khéi chtre nang 540 tang bién i, va tra quyén diéu khién cho khéi phan xir 512.

Khéi chitc ning 524 viét cac phan tir cti phap ndy vao it nhat mot thong bao SPS,
PPS, SEI, phin dau don vi NAL, va phﬁn dau 14t, va chuyén didu khién cho khéi chic
ning 526. Khdi chirc ning 526 ndy ma hoa mdi hinh bing cach sit dung chuin MPEG-4
AVC hoiic bé mi hoa - giai md mot canh khac, va chuyén diéu khién cho khéi két thuc

599.
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Fig.6 14 so dd thé hién phuong phap giai ma cac hinh cho nhidu canh bang céch st
dung chuin MPEG-4 AVC dugc biéu thi chung bang s6 chi dan 600.

Phuong phap 600 bao gdm khdi bét diu ma chuyén quyén diéu khién cho khéi chie
ndng 604. Khéi chirc ning 604 nay phan tich céc phan tir ¢ phap sau day tir it nhat mot
thong béo SPS, PPS, SEI, phin dau don vi NAL, va phan dau l4t, va chuyén diéu khién
cho khéi chirc ning 606. Khéi chirc ning 606 ndy phan tich phan tir ci phap
num_coded views_minusl, va chuyén diéu khién cho khdi chirc nang 608. Khdi chirc
ning 608 nay phan tich phin t ci phap org pic width in_mbs_minusl va
org_pic_height in_mbs_minusl, va chuyén diéu khién cho khdi chic nang 610. Khéi
chirc ning 610 nay dit bién i bang s6 0, va chuyén diu khién cho khéi khdi phan xit 612.
Khéi phan xir 612 nay xac dinh xem bién i c6 nho hon sd lugng cac canh hay khong. Néu
c6, quyén diéu khién dugc chuyén cho khdi chirc ning 614. Néu khong, diéu khién dugc

chuyén cho khdi chirc ning 624.

Khéi chirc ning 614 phan tich phan tir ci phap view_id[i], va chuyén quyén didu
khién cho khéi chirc nang 616. Khéi chitc ning 616 nay phan tich phan tir ci phép
num_parts_minus1[view_id[i]], va chuyén quyén didu khién cho khéi chirc ning 618.
Khéi chirc ning 618 nay dit bién j béng 0 va chuyén quyén diéu khién cho khdi phéan xir
620. Khéi phan xir 620 nay xac dinh xem gia tri hi¢n thoi cua bién j c6 nhé hon gia tri
hién thoi ciia phan tir ci phdp num_parts[view_id[i]] hay khong. Néu c6, quyén didu
khién duoc chuyén cho khéi chirc ning 622. Néu khong, diéu khién duoc chuyén cho
khéi chitc ning 628.

Khéi chirc nang 622 phan tich cac phén tir ci phdp sau, tang bién j, va sau d6 tra
quyén diéu khién cho khéi phan xir 620:

depth_flag[view id[i]][j]; flip_dir[view_id[i]][j]; loc_left offset[view_id[i]][j];
loc_top_offset[view_id[i]][j]; frame crop_left offset[view_id[i]][j];
frame crop right offset [view_id [i]][j]; frame crop_top_offset [view_id[i]][j]; va

frame crop_bottom_offset[view_id[i]][j].
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Khéi chic ning 628 phan tich phﬁn tir cti phap upsample view_flag[view_id [i]],
va chuyén didu khién cho khdi phan xir 630. Khéi phan xir 630 nay xac dinh xem gié tri
hién thoi cua phan tir cu phap upsample view_flag[view id[i]] co bang 1 hay khong.
Néu c6, didu khién dugc chuyén cho khdi chirc ning 632. Néu khong, diéu khién dugc

chuyén cho khéi phan xir 634.

Khéi chirc nang 632 phén tich phan tir ¢ phap upsample_filter[view_id [i]], va
chuyén quyén diéu khién cho khéi phan xir 634.

Khéi phan xit 634 ndy xéc dinh xem gia tri hién thoi cua phan t& ¢ phap
upsample_filter[view_id[i]] c6 bing 3 hay khong. Néu cé, didu khién duoc chuyén cho
khéi chirc nang 636. Néu khong, diéu khién duge chuyén cho khdi chirc nang 640.

Khdi chirc nang 636 phan tich cac phan tir ci phap sau va chuyén quyén diéu khién
cho khéi chic ning 638: vert dim[view_id[i]]; hor dim[view_id[i]}; va
quantizer[view_id[i]].

Khéi chirc ning 638 phéan tich cac hé s6 bd loc cho mdi thanh phﬁn YUV, va
chuyén diéu khién cho khéi chirc niing 640.

Khéi chirc ning 640 ting bién i, va tra lai quyén diéu khién cho khéi phan xir 612.

Khéi chitc ning 624 giai md mdi hinh bing cach st dung chudn MPEG-4 AVC
hodic bo ma hod-gidi ma canh don khéc, va chuyén quyén diéu khién cho khoi chic nang
626. Khéi chirc nang 626 niy tich mdi canh tir hinh bang cach str dung ca phap mirc cao,
va chuyén didu khién cho khéi két thuc 699.

Fig.7 14 so do thé hién phwong phap ma hoa cac hinh va chiéu sdu cta hinh cho
nhidu canh bang cach sir dung chuén MPEG-4 AVC dugc biéu thi chung bang sd chi dan
700.

Phuong phap 700 bao gdbm khdi bit diu 702 ma chuyén quyén diéu khién cho khdi
chitc nang 704. Khdi chirc ning 704 nay sip xép mdi canh va chiéu sdu twong tmg tai

mdt nic thoi gian cu thé nhu 12 mét hinh con theo dang dang xép 16p, va chuyén quyén
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didu khién cho khdi chtc ning 706. Khdi chirc ning 706 nay thiét 14p phan tir cti phap
num_coded views minusl, va chuyén diéu khién cho khéi chirc ning 708. Khéi chirc
nang 708 nay thiét lap céc phan tr ci phép org pic_width_in_mbs minusl va
org_pic_height in mbs_minusl, va chuyén didu khién cho khdi chirc ning 710. Khéi
chitc ning 710 ndy dit bién i bing 0, va chuyén diéu khién cho khéi phan xtr 712. Khéi
phan xr 712 nay xac dinh xem bién i c6 nhod hon sé luong cac canh hay khong. Néu co,
quyén didu khién duge chuyén cho khdi chirc ning 714. Néu khong, diéu khién duge

chuyén cho khéi chirc niing 724.

Khéi chirc nang 714 nay thiét 1ap phan tir ct phéap view_id[i], va chuyén diéu khién
cho khéi chic ning 716. Khdi chic ning lap 716 nay thiét 1ap phan tir c phap
num_parts[view_id[i]], va chuyén diéu khién cho khéi chirc nang 718. Khdi chirc ning
718 nay dat bién j bing 0, va chuyén diéu khién cho khéi phan xir 720. Khoi phan xur
720 nay xac dinh xem gi tri hién thoi cua bién j ¢6 nho hon gia tri hién thoi cia phan tir
¢t phap num_parts[view_id[i]] hay khong. Néu c6, quyén didu khién dugc chuyén cho

khéi chirc ning 722. Néu khong, didu khién duoc chuyén cho khéi chutrc ning 728.

Khéi chirc ning 722 nay thiét 1ap cac phén tir ci phép sau, tang bién j, va sau d6 tra

lai quyén diéu khién cho khéi phan xt 720:

depth_flag[view id[i]][j]; flip_dir[view_id[i]][j]; loc_left offset[view_id[i]] [j];
loc_top_offset[view id[i]][j]; frame crop_left offset[view_id[i]][j];
frame crop_right offset[view_id[i]][j]; frame crop_top offset[view_id[1]][j]; va
frame crop bottom_offset[view_id[i]][j].

Khéi chirc nang 728 thiét 1ap phan ti ¢t phap upsample_view_flag[view id [i]], va
chuyén quyén diu khién cho khdi phan xir 730. Khéi phan xtr 730 nay xac dinh xem gia
tri hién thoi ctia phan tir ot phap upsample view_flag[view_id [i]] c6 bang 1 hay khong.
Néu c6, didu khién duge chuyén cho khéi chic ning 732. Néu khong, diéu khién dugc

chuyén cho khéi phan xir 734.

Khéi chuc ning 732 thiét 1ap phan tir cu phap upsample_filter[view_id[i]], va
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chuyén quyén diéu khién khéi phan xtt 734.

Khéi phan xt 734 nay xéc dinh xem gid tri hién thdi cia phan t ci phap
upsample filter[view_id[i]] c6 bang 3 hay khéng. Néu co, quyén diéu khién dugc
chuyén cho khéi chirc ning 736. Néu khong, didu khién dugc chuyén cho khéi chirc

nang 740.

Khéi chirc nang 736 thiét 1ap cic phan tir ¢t phap sau va chuyén quyén diéu khién
cho khdi chitc niang 738: vert dim[view id[i]]; hor_dim[view_ id[i]]; va

quantizer[view_id[i]].

Khéi chirc ning 738 thiét 1ap cac hé s6 bd loc cho mdi thanh phan YUV, va chuyén
quyén diéu khién cho khéi chirc nang 740.

Khéi chirc ning 740 nay ting bién i, va tra lai quyén dicu khien cho khoi phan xu

712.

Khéi chire ning 724 viét cac phan tir ci phap ndy vao it nhat mot thong bao SPS,
PPS, SEL phan dau don vi NAL, va phan diu lat, va chuyén quyén diéu khién cho khéi
chitc ning 726. Khéi chirc ning 726 ndy ma hoa mdi hinh bang cach st dung chuin
MPEG-4 AVC hoiic bé mi hod-giai md mot canh khac, chuyén didu khién cho khéi két
thuc 799.

Fig.8 1a so dd thé hién phwong phap giai mi cac hinh va chiéu sau cta hinh cho
nhidu canh bang cach sir dung chuin MPEG-4 AVC dugc biéu thi chung bang sd chi dan
800.

Phuong phap 800 bao gdbm khéi bit dau 802 ma chuyén quyén diéu khién cho khéi
chire ning 804. Khéi chirc ning 804 ndy phan tich cac phan tir ci phap sau day tur it nhét
mot thong bao SPS, PPS, SEI, phin dau don vi NAL, va phan dau lat, va chuyén diéu
khién cho khdi chtrc ning 806. Khdi chirc ning 806 nay phén tich phan tir ¢ phap
num_coded views minusl, va chuyén diéu khién cho khéi chtc niang 808. Khéi chirc
ning 808 nay phan tich cac phin tir ci phap org pic_width in_mbs_minusl va

org pic_height in_mbs_minusl, va chuyén diéu khién cho khdi chie ning 810. Khéi
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chitc ning 810 niy dit bién i bing 0, va chuyén quyén diéu khién cho khoi phan xir 812.
Khéi phan xir 812 ndy xé4c dinh xem bién 1 ¢6 nho hon sb lugng canh hay khong. Néu
c6, quyén diéu khién dugc chuyén cho khdi chirc ning 814. Néu khong, diéu khién dugc

chuyén cho khéi chirc ning 824.

Khéi chirc niang 814 phan tich phan tir ¢t phap view id[i], va chuyén quyén diéu
khién cho khdi chirc ning 816. Khdi chirc ning 816 nay phén tich phan tir ci phap
num_parts_minusl [view_id[i]], va chuyén quyén diéu khién cho khéi chirc ning 818.
Khéi chiic nang 818 nay dit bién j bing 0, va chuyén diéu khién cho khéi phan xir 820.
Khéi phan xir 820 nay xéc dinh xem gia trj hién thoi ctia bién j cé thap hon gia tri hién
thoi ctia phdn tir ¢t phép num_parts[view id[i]] hay khong. Néu ¢6, quyén diéu khién
duoc chuyén cho khéi chirc ning 822. Néu khong, diéu khién duoc chuyén cho khéi

churc nang 828.

Khéi chirc ning 822 phén tich cac phan tit ¢t phap sau, ting bién j, va sau d6 tra lai

quyén diéu khién cho khéi phan xur 820:

depth_flag[view id[i]][j]; flip_dir[view_id[i]] [j]; loc_left offset[view_id[i]] [j];
loc_top_offset[view id[i]][j]; frame crop_left offset[view id[i]][j];
frame crop right offset[view_id[i]][j]; frame crop_top offset[view_id[i]][j]; va

frame crop bottom_offset[view_id[ i]][j].

Khéi chirc niang 828 phan tich phan tir ca phap upsample view_flag[view_id [i]],
va chuyén quyén diu khién cho khéi phan xir 830. Khéi phan xir 830 nay xé4c dinh xem
gia tri hién thoi cua phin tir cti phap upsample_view_flag[view_id[i]] c6 bang 1 hay
khong. Néu c6, quyén diéu khién dugc chuyén cho khéi chirc ning 832. Néu khong, diéu

khién duogc chuyén cho khéi phan xir 834.

Khéi chirc ning 832 phan tich phan tir ci phap upsample_filter[view id[i]], va
chuyén quyén diéu khién cho khéi phan xir 834.

Khéi phan xir 834 nay xac dinh xem gi4 tri hién thoi cua phan tr ¢ phap
upsample_filter[view_id[i]] coO bing 3 hay khong. Néu c6, thi diu khién dwgc chuyén
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cho khéi chirc ning 836. Néu khong, thi diéu khién dugc chuyén cho khéi chirc ning
840.

Khéi chic niang 836 phan tich cac phan tir ¢t phdp sau day va chuyén quyén diéu
khién cho khdi chitc ning 838: vert dim[view_id[i]]; hor dim[view_id[i]]; va

quantizer[view_id[i]].

Khéi chirc niang 838 phan tich cic hé s6 bd loc cho mdi thanh ph?m YUV va
chuyén diéu khién cho khdi chirc ning 840.

Khéi chirc ning 840 ting thém bien i, va tra quyén dicu khién cho khoi chirc néng

812.

Khéi chirc ning 824 giai ma mdi hinh bing cach sir dung chuan MPEG-4 AVC
hodc bd mi hoa-giai ma mdt canh khac, va chuyén didu khién cho khdi chirc ning 826.
Khéi chirc ning 826 tach mdi canh va chiéu séu twong tmg tir hinh bang cach sir dung cu
phap muc cao, va chuyén quyén diéu khién cho khdi chirc ning 827. Khdi chirc ning
827 nay thuc hién tdng hop canh tiém ting bang cach st dung canh dugc trich, va
chuyén diu khién cho khdi két thic 899.

D6i vé6i chidu sau duoge dung trong cac Fig.7 va Fig.8, Fig.9 thé hién mét vi du vé
tin hiéu chiéu sau 900, tai d6 chiéu sau dugc tao ra nhu gia tri diém anh cho mdi vi tri
twong tmg cta anh (khong thé hién). Hon nira, Fig.10 thé hién mét vi du vé hai tin higu
chiéu sau ¢6 trong doan 1000. Phan trén bén phai doan 1000 1 tin higu chidu sau c6 céac
gid tri chidu sdu twong ¢mg voi anh phia trén bén trai doan 1000. Phan dudi bén phai
doan 1000 14 tin hidu chiéu sau c6 cac gia tri chidu siu twong tng véi anh phia dudi bén
trai doan 1000.

Fig.11 1a so d6 thé hién mot vi du vé 5 canh duoc xép 16p trén mot khung duge
biéu thi chung bang s6 chi din 1100. Bén canh trén nim theo huéng chuén. Canh thir
nim cfing ndm theo hudéng chuan, nhung dugc tach thanh hai phan doc theo phia duéi
cua 16p 1100. Phin bén trai ctia canh the ndm thé hién “phia trén” cua canh thit nim, va

phan bén phai ctia canh tha ndm thé hién “phia duéi” cua canh thir nam nay.
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M3 ho4/giai mé bang cach sir dung chuan/quy dinh ma ho4/gii ma video da canh

Fig.12 12 so d6 khéi thé hién by ma hod ma hoa video da canh (MVC - Multi-view
Video Coding) duoc biéu thi chung bing s6 chi din 1200. B¢ ma héa 1200 bao gdm bd
Kkét hop 1205 cé dau ra dugc nbi truyén thong tin hiéu véi dau vao ctia bd bién doi 1210.
Piu ra cia bd bién ddi 1210 nay duogc ndi truyén thong tin hiéu véi dau vao cua bd
luong tir hoa 1215. DAu ra cia b lugng tir hoa 1215 nay dugc ndi truyén thong tin hiéu
v6i diu vao cua bd ma hoa entropy 1220 va dau vao cua bod luong tir hoa nguge 1225.
DAu ra cia bo luong tir hod nguoce 1225 nay duge ndi truyén thong tin hidu véi dau vao
ciia b bién dbi nguoe 1230. DAu ra cua bd bién ddi nguoe 1230 nay duge ndi truyén
théng tin hiéu véi dAu vao khong dao thir nhit ciia bo két hop 1235. Dau ra cua bo két
hop 1235 nay duoc ndi truyén thong tin hiéu véi dau vao cua bo du bao bén trong 1245
va diu vio ciia bd loc tach khéi 1250. Dau ra ctia bd loc tach khéi 1250 duge néi truyén
théng tin hiéu véi ddu vao ciia kho hinh tham chiéu 1255 (ddi v6i canh i). Diu ra cia
kho hinh tham chiéu 1255 nay duoc ndi truyén thong tin hiéu véi dau vao thi nhét cua
b6 bit chuyén déng 1275 va ddu vao thir nhit ciia bo danh gia chuyén dong 1280. Dau ra
ciia bd danh gia chuyén dong 1280 nay duge ndi truyén thong tin hidu véi dau vao thi

hai ctia bd bu chuyén dong 1275.

PAu ra cua kho hinh tham chiéu 1260 (cho cic canh khac) dugc ndi truyén thong
tin hiéu v6i diu vao thit nhit cia bo danh gia chénh 1&ch 1270 va dau vao thir nhat caa
b6 bu chénh léch 1265. Diu ra ciia bd danh gia chénh léch 1270 nay dugc ndi truyén
théng tin hi¢u véi dAu vao tht hai ctia bo bu chénh 1éch 1265.

DAu ra cta bo giai mi entropy 1220 kha dung nhu dAu ra cua bd ma hoa 1200. Pau
vao khong dao cta bd két hgp 1205 kha dung nhu dau vao cia bd ma héa 1200, va duge
néi truyén thong tin hiéu v6i dau vao thir hai cia b danh gia chénh léch 1270, va dau
vao thtt hai cua bd danh gia chuyén dong 1280. Dau ra cua bd chuyén 1285 dugc ndi
truyén thong tin hidu véi dAu vao khong déo thir hai ciia bo két hop 1235 va véi dau vao
nguoc cua bd két hop 1205. Bo chuyén 1285 bao gdm dau vao thit nhét duoc ndi truyén

thong tin hiéu véi dAu ra ctia b bu chuyén dong 1275, dau vao thir hai dwoc ndi truyén
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thong tin hiéu véi diu ra ciia bd bu chénh Igch 1265, va dau vao thit ba duge ndi truyén

thong tin hiéu v6i dau ra cia bd du béo bén trong 1245.

Mo-dun phan xit ché do 1240 c6 du ra ndi v6i bd chuyén 1285 dé diéu khién dau

vao nao duogc lya chon boi bd chuyén 1285 nay.

Fig.13 1a so db khéi thé hién bd gidi ma MVC lam vi du duge biéu thi chung bing
s6 chi dan 1300. B6 giai ma 1300 bao gb6m bo giai ma entropy 1305 ¢c6 dAu ra dwoc ndi
truyén thong tin hiéu véi dau vao cia bd lwgng tir hod nguge 1310. Dau ra cua bd lugng
tir hod nguoc nay dwgc ndi truyén thong tin hiéu voi diu vao cua bd bién dbi nguoc
1315. DAu ra cua bo bién dbi nguoc 1315 nay dugc ndi truyén thong tin hiéu v6i dau vao
khéng nguoc thir nhét ctia bd Kkét hop 1320. Pau ra cua bo két hop 1320 nay duoc ndi
truyén thong tin hi€u véi dau vao cua bd loc tach khéi 1325 va diu vao cia bo du bao
bén trong 1330. Dau ra cta bo loc tach khéi 1325 duoc ndi truyén thong tin hidu véi dau
vao cua kho hinh tham chiéu 1340 (cho canh i). Pau ra cia kho hinh tham chiéu 1340

ndy duge ndi truyén thong tin hidu v6i ddu vao thir nhat ctia bd bu chuyén dong 1335.

Pau ra cia kho hinh tham chiéu 1345 (cho céc canh khac) duoc nbi truyén thong
tin hiéu v6i dau vao thi nhit ciia by bu chénh 1éch 1350.

Dau vao cua bd ma hoa entropy 1305 kha dung nhu dau vao cua bd giai ma 1300,
dé nhén ludng bit du. Hon nita, dAu vio ctia mo-dun ché d6 1360 ciing kha dung nhu dau
vao cia bo gidi mi 1300, dé& nhan ci phip diéu khién d@
didu khién diu vao nao dugc lya chon boi bd chuyén 1355. Hon nita, dau vao tht hai
ctia bo bt chuyén dong 1335 kha dung nhu diu vao cua bd giai ma 1300, dé nhan cc
vecto chuyén dong. Ngoai ra, dau vao tht hai cta bo bu chénh 1éch 1350 kha dung nhu
dau vao cta bo giai ma 1300, dé nhén cac vecto chénh l&ch.

Dau ra cua bd chuyén 1355 duoc ndi truyén thong tin hiéu véi dau vao khong
nguoc thir hai cia bd két hop 1320. Diu vao thit nhit cia bd chuyén 1355 duoc nbi
truyén thong tin hidu v6i ddu ra cia b bu chénh léch 1350. Pau vao thir hai cla bd

chuyén 1355 dugc ndi truyén thong tin hiéu véi dAu ra ciia bd bu chuyén dong 1335.
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Péu vao thit ba ciia bd chuyén 1355 nay dugce ndi truyén thong tin hiéu véi dau ra cua bod
du bao bén trong 1330. Diu ra cia mé-dun ché d6 1360 dwogc nbi truyén thong tin hiéu
v6i bo chuyén 1355 dé didu khién dau vao nio dugc chon boi bo chuyén 1355 nay. Dau

ra cua bo loc tach khoi 1325 kha dung nhu dau ra cua bd giai ma 1300.

Fig.14 13 so dd thé hién phuong phap xt ly cac hinh cho nhiéu canh dé chuan bi ma
ho4 cé4c hinh nay bang cach str dung phan mé rong MVC ciia chuian MPEG-4 AVC duoc
bidu thi chung bang s6 chi dan 1400.

Phuong phap 1400 bao gdm khéi bat diu 1405 ma chuyén quyén diéu khién cho
khéi chuc nang 1410. Khdi chirc ning 1410 nay sip xép N canh, trong toan bd M
canh, tai mot nic thdi gian cu thé nhu mot siéu hinh theo kiéu xép 16p, va chuyén diéu
khién cho khéi chirc ning 1415. Khéi chirc ning 1415 nay thiét 1ap phan tr ca phap
num_coded views minusl va chuyén quyén didu khién cho khdi chirc nang 1420. Khdi
chirc nang 1420 nay thiét 1ap phan tir cG phép view_id[i] cho tit ca cac canh
(num_coded views_minusl + 1), va chuyén diéu khién cho khdi chtrc nang 1425. Khéi
chirc nang 1425 nay thiét 1ap thong tin phu thudc tham chiéu giita cac canh cho céc hinh
neo, va chuyén didu khién cho khéi chirc nang 1430. Khéi chirc ning 1430 nay thiét lap
théng tin phu thudc tham chiéu giita cac canh cho céc hinh khong neo, va chuyén diéu
khién cho khéi chirc nang 1435. Khdi chitc ning 1435 nay thiét 1ap phan tir ca phap
pseudo view present flag, va chuyén quyén diéu khién cho khdi phan xir 1440. Khéi
phan xtt 1440 ndy xac dinh xem gid tri hién thoi cua phan t¢ ci phip
pseudo_view present_flag c6 ding hay khong. Néu ding, quyén diéu khién dugc
chuyén cho khéi chirc ning 1445. Néu sai, diéu khién duoc chuyén cho khéi két thuc

1499.

Khéi chitc ning 1445 thiét 1ap cac phan tir ¢t phap sau day, va chuyén quyén diéu
khién cho khdi chitc ning 1450: tiling mode; org_pic_width in mbs _minusl; va
org_pic_height in_mbs_minus]. Khéi chitc ning 1450 goi phin t ca phap
pseudo_view_info(view_id) cho mdi canh ma héa, va chuyén diéu khién cho khéi két

thac 1499.
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Fig.15 1a so @b thé hién phuong phap ma hoa cac hinh cho nhiéu canh bang cach sir
dung phan mé rong MVC cuia chuén MPEG-4 AVC va dugc bidu thi chung bang s6 chi
dan 1500.

Phuong phip 1500 bao gdm khéi bit diu 1502 véi tham sO dau vao
pseudo_view_id va chuyén quyén diéu khién cho khéi chirc nang 1504. Khdi chiic ning
1504 nay thiét 1ap phan tir ci phdp num_sub_views_minusl, va chuyén diéu khién cho
khéi chic ning 1506. Khéi chirc nang 1506 nay dit bién i bing 0, va
chuyén diéu khién cho khdi phan xir 1508. Khéi phan xur 1508 ndy xac dinh xem bién i
¢6 nhé hon s6 lwong cac sub_view hay khong. Néu c6, thi chuyén quyén diéu khién cho

khéi chitc nang 1510. Néu khong, didu khién duoc chuyén cho khéi chirc ning 1520.

Khéi chirc nang 1510 thiét 1ap phan tir ¢ phap sub_view id[i], va chuyén diéu
khién cho khéi chtc nang 1512. Khdi chitc ning 1512 nay thiét 1ap phan tir ct phap
num_parts_minus1[sub_view_id[i]], va chuyén didu khién cho khéi chirc ning 1514.
Khéi chtc ning 1514 nay dat bién j bang 0, va chuyén quyén diéu khién cho khéi phan
xit 1516. Khéi phan xir 1516 nay xac dinh xem bién j c6 nhé hon phén tir ca phap
num_parts_minus1[sub_view_id [i]] hay khong. Néu c6, quyén diéu khién duge chuyén
cho khéi chirc ning 1518. Néu khong, diéu khién dugc chuyén cho khéi phan xir 1522.

Khéi chirc ning 1518 thiét 1ap cac phan tir cti phép sau, ting bién j, va tra lai quyén
diu khién cho khéi phan xir 1516:

loc_left offset[sub_view_id[i]][j]; loc_top_offset[sub_view_id[i]][j];
frame crop left offset[sub_view_id[i]][j]; frame crop _right offset[sub_view_id[i]] [j];
frame_crop_top_offset[sub_view_id[i]][j]; va frame_crop_bottom_offset
[sub_view id[i][j].

Khdi chirc nang 1520 ma héa hinh hién thoi cho canh hign thoi bang céach s dung
k¥ thuat MVC, va chuyén diéu khién cho khdi két thuc 1599.

Khdi phan xir 1522 x4c dinh xéac dinh xem phan tir ct phép tiling_mode c6 bang 0
hay khong. Néu cé, quyén didu khién dugc chuyén cho khéi chirc ning 1524. Néu
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khong, diéu khién duge chuyén cho khéi chirc ning 1538.

Khéi chirc nang 1524 thiét 14p phan tir ct phap flip_dir{sub_view_id[i]] va phan tr
cti phap upsample view_flag[sub_view id[i]], va chuyén diédu khién cho khéi phéan xir
1526. Khdi phan xtr 1526 ndy xac dinh xem gia tri hién thoi cia phan tr ct phap
upsample view_flag[sub_view_id[i]] co6 bing 1 hay khong. Néu co, didu khién duoc
chuyén cho khdi chirc ning 1528. Néu khong, diéu khién dugc chuyén cho khdi phan xir
1530.

Khéi chire nang 1528 thiét lap phan tir ¢ phap upsample_filter[sub_view_id [i]],
va chuyén quyén diu khién cho khéi phan xir 1530. Khoi phan xir 1530 nay xac dinh
xem gia tri phan tir ¢ phap upsample_filter[sub_view_id[i]] co bing 3 hay khong. Néu
c6, didu khién dugc chuyén cho khéi chirc ning 1532. Néu khong, diéu khién duge

chuyén cho khéi chirc ning 1536.

Khéi chitc ning 1532 thiét lap cac phan tir ¢t phép sau day, va chuyén quyén diéu
khién cho khéi chitc nang 1534: vert_dim[sub_view_id[i]]; hor_dim [sub_view id[i]];
va quantizer[sub_view_id[i]]. Khéi chitc ning 1534 thiét 1ap cac hé s6 bd loc cho mdi

thanh phan YUV, va chuyén diéu khién cho khéi chirc ning 1536.

Khéi chitc ning 1536 tang bién i, va tra lai quyén diéu khién cho khéi phan xur

1508.

Khéi chitc nang 1538 thiét 1ap phan tir ct phap pixel dist_x[sub_view_id[i]] va
phin tir cd phap flip_dist y[sub_view_id[i]], va chuyén diéu khién cho khéi chirc ning
1540. Khéi chirc nang 1540 nay dat bién j bang 0, va chuyén diéu khién cho khéi phan
xtt 1542. Khéi phan xtr 1542 ndy xac dinh xem gia tri hi¢n thoi cua bién j c6 nhé hon gid
tri hién thoi cua phan tir ¢ phap num_parts[sub_view_id[i]] hay khong. Néu c6, quyén
didu khién duoc chuyén cho khéi chirc ning 1544, Néu khong, diéu khién duge chuyén

cho khdi chirc ning 1536.

Khéi chirc nang 1544 thiét lap phin  tir ca  phap

num _pixel_tiling_ﬁlter_coeffs_mimis1[sub_view_id[i]], va chuyén diéu khién cho khéi
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chitc ning 1546. Khdi chiic ning 1546 nay thiét 14p cac hé sb cho tat ca cic b loc xép

16p diém anh, va chuyén didu khién cho khéi chirc ndng 1536.

Fig.16 14 so dd thé hién phwong phap xir Iy cac hinh cho nhiéu canh dé chuan b
giai ma cac hinh bang cach st dung phan mo rong MVC cia chuin MPEG-4 AVC va
dwoc bidu thi chung bang s6 chi dan 1600.

Phuong phap 1600 bao gdém khéi bt ddu 1605 ma chuyén quyén diéu khién cho
khéi chtc ning 1615. Khéi chic ning 1615 ndy phén tich phan tr ci phap
num coded views minusl, va chuyén diéu khién cho khéi chirc nang 1620. Khéi chirc
ning 1620 nay phan tich phan tir ca phap view_id[i] cho tit ci cac canh
(num_coded views_minusl + 1), va chuyén diéu khién cho khdi chire ning 1625. Khoi
chirc ning 1625 nay phan tich théng tin phu thugc tham chiéu giita cac canh cho céc
hinh neo, va chuyén quyén diéu khién cho khi chiic ning 1630. Khoi chirc ning 1630
nay phan tich thong tin phu thugc tham chiéu giita cac canh cho cac hinh khéng neo, va
chuyén didu khién cho khéi chirc nang 1635. Khéi chirc nang 1635 nay phan tich phan tir
cu phap pseudo_view_present_{flag, va chuyén diéu khién cho khéi phan xir 1640. Khéi
phan xit 1640 nay x4c dinh xem gia tri hién thoi cua phin tr ca phap
pseudo_view present flag c6 dung hay khong. Néu dung, didu khién dugc chuyén cho

khéi chire ning 1645. Néu sai, didu khién dugc chuyén cho khéi két thuc 1699.

Khéi chirc ning 1645 phan tich cac phéan tir ¢t phép sau day, va chuyén quyén diéu
khién cho khéi chic ning 1650: tiling mode; org pic_width_in_mbs minusl; va
org pic_height in mbs_minus]. Khéi chirc niang 1650 goi phian tir ca phép
pseudo_view_info(view_id) cho mdi canh dugc ma hoa, va chuyén diéu khién cho khéi

két thac 1699.

Fig.17 13 so d thé hién phuong phap giai ma céc hinh cho nhiéu canh bang cach sit
dung phan mo& rong MVC cua chuidn MPEG-4 AVC dugc bidu thi chung bang s6 chi dan
1700.

Phuong phap 1700 bao gdém khéi bit dau 1702 bit dau véi tham s6 dau vao
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pseudo_view_id va chuyén quyén didu khién cho khdi chirc ning 1704. Khdi chirc ning
1704 nay phan tich ph?ln tir c phap num_sub_views_minusl, va chuyén didu khién cho
khdi chic ning 1706. Khéi chic niang 1706 nay dat bién i bang 0, va
chuyén diéu khién cho khéi 1708. Khéi phan xtr 1708 nay xac dinh xem bién i ¢6 nho
hon s luong cac sub_views hay khong. Néu c6, didu khién dwgc chudi cho khdi chire

nang 1710. Néu khong, didu khién dugc chudi cho khdi chirc nang 1720.

Khéi chtrc nang 1710 phén tich phan tir ci phap sub_view_id[i], va chudi quyén
didu khién cho khdi chic nang 1712. Khdi chirc ning 1712 nay phén tich phan tir ci
phap num_parts_minus1[sub_view_id[i]], va chuyén didu khién cho khdi chirc ning
1714. Khéi chirc ning 1714 nay dat bién j bang 0, va chuyén didu khién cho khéi phan
xtt 1716. Khéi phan xtr 1716 nay xac dinh xem bién j c¢6 nhé hon phan tir ci phap
num_parts_minusl[sub_view_id[i]] hay khong. Néu c6, thi chudi quyén didu khién cho
khéi chtc niang 1718. Néu khong, didu khién duge chuyén cho khéi phan xur 1722.

Khéi chte ning 1718 thiét 1ap cac phan tir ¢t phép sau, ting bién j, va tra lai quyén
didu khién chp khéi phan xt 1716:

loc_left offset[sub_view id[i]][j]; loc_top_offset[sub_view_id[i]][j];

frame crop left offset[sub_view_id[i]][j];

frame crop_right offset[sub_view_id [i]][j];

frame crop_top offset[sub_view_id[i]][j]; va

frame crop_bottom_offset [sub_viewid[i][j].

Khéi chirc ning 1720 giai ma hinh hién thoi cho canh hi¢n thoi bing céach sir dung
k¥ thuat ma hoa video da canh, va chuyén diéu khién cho khéi chirc nang 1721. Khéi
chic nang 1721 nay tach mdi canh tir hinh bing céach st dung cu phap muc cao, va

chuyén diéu khién cho khéi két thiic 1799.

Viéc tach mdi canh tir hinh duge giai mi duge thuc hién b%mg cach st dung ca
phép muic cao bidu thi trong ludng bit. Cti phap mirc cao nay co thé biéu thi vi tri chinh

x4c va ¢6 thé sir dung huéng cua cac canh (va c¢6 thé s dung chiéu sau twong tng) c6
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trong hinh.

Khéi phan xit 1722 xéc dinh xem phan tir ci phap tiling mode c6 bang 0 hay
khong. Néu bang, thi quyén diéu khidn duoc chuyén cho khéi chic ning 1724.
Néu khong, didu khién duge chuyén cho khéi chirc ning 1738.

Khéi chirc nang 1724 phan tich phdn tir ¢ phap flip_dir[sub_view_id[i]] va phan
ttr ¢t phap upsample view_flag[sub_view id[i]], va chuyén didu khién cho khéi phan
xtt 1726. Khdi phan xtr 1726 nay xac dinh xem gia tri hién thoi cua phan tir ca phap
upsample view_flag[sub_view_id[i]] ¢6 bing 1 hay khong. Néu co, thi diéu khién dugc
chuyén cho khéi chirc ning 1728. Néu khong, didu khién duge chuyén cho khéi phan xtr
1730.

Khéi chirc niang 1728 phan tich phan tir ci phap upsample_filter[sub_view_id[i]],
va chuyén quyén diéu khién cho khéi phan xir 1730. Khoi phan xir 1730 nay xac dinh
xem gia tri cua phén tir ¢ phap upsample_filter[sub_view_id[i]] c6 bang 3 hay khong.
Néu bing, didu khién dugc chuyén cho khdi chirc ning 1732. Néu khong, diéu khién
dwoc chuyén cho khéi chirc ning 1736.

Khdi chitc nang 1732 phan tich céac phan tir cti phéap sau day, va chuyén quyén diéu
khién cho khéi chtrc ning 1734: vert_dim[sub_view_id[i]]; hor_dim[sub_view_id[i]]; va
quantizer[sub_view_id[i]]. Khdi chirc ning 1734 phén tich cac hé s6 bo loc cho méi

thanh phin YUV, va chuyén diéu khién cho khdi chitc ning 1736.

Khéi chirc ning 1736 niy tang bién i, va tra lai quyén didu khién cho khdi phan xu

1708.

Khéi chirc ning 1738 phan tich phan tir c phép pixel_dist x[sub_view_id[i]] va
phin tir ¢t phap flip_dist y[sub_view_id[i]], va chuyén diéu khién cho khéi chic nang
1740. Khéi chirc ning 1740 nay dat bién j bang 0, va chuyén didu khién cho khéi phan
xtr 1742. Khéi phan xtt 1742 ndy xac dinh xem gia tri hién thoi cua bién j c6 nho hon gid
tri hién thoi cia phéan tir ¢t phap num_parts[sub_view_id[i]] hay khong. Néu co, thi diéu

khién duoc chuyén cho khdi chirc ning 1744. Néu khong, diéu khién duogc chuyén cho
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khéi chire ning 1736.

Khéi  chitc ning 1744  phan  tich phdn t& cd  phap
num_pixel tiling filter_coeffs minusi[sub_view_id[i]], va chuyén didu khién cho khéi
chirc ning 1746. Khéi chirc ning 1776 phan tich cac hé s cho tat ca cac bd loc xép 16p

diém anh, va chuyén didu khién cho khdi chirc nang 1736.

Fig.18 13 so db thé hién phuong phép xit Iy cac hinh cho nhiéu canh va chiéu sau
ctia canh d@é chuén bi ma hoa cac hinh bﬁng cach st dung phﬁn mo rong MVC cua chuin

MPEG-4 AVC duoc bidu thi chung bang s6 chi dan 1800.

Phuong phép 1800 bao gdm khéi bit ddu 1805 ma bat diu chuyén quyén diéu
khién cho khéi chirc nang 1810. Khdi chirc ning 1810 nay sip xép N canh va ban do
chiéu siu, trong s toan bd M canh va ban dd chidu sau, tai mot nac thoi gian cu thé 1a
siéu hinh c6 dang xép 16p, va chuyén quyén diéu khién cho khéi chirc niang 1815. Khoi
chirc nang 1815 nay thiét lap phan tir ¢t phap num_coded views_minusl, va chuyén
didu khién cho khéi chirc nang 1820. Khdi chirc nang 1820 nay thiét 1ap phan tir cti phap
view _id[i] cho tit ca chifu sau (num coded views minusl + 1) twong Ung véi
view id[i], va chuyén didu khién cho khéi chirc nang 1825. Khéi chirc ning 1825 nay
thiét 1ap thong tin phy thudc tham chiéu giita cac canh cho hinh chidu siu neo, va chuyén
didu khidn cho khéi chirc ning 1830. Khdi chirc nang 1830 nay thiét 14p thong tin phu
thudc tham chiéu giita cac canh cho cac hinh chidu sau khong neo, va chuyén diéu khién
cho khdi chirc ning 1835. Khéi chic ning 1835 thiét lap phan tir ci phap
pseudo_view present_flag, va chuyén diéu khién cho khéi phan xtr 1840. Khéi phéan xir
1840 nay xac dinh xem gia tri hién thoi cia phan tir cti phip pseudo_view_present_flag
c6 dung hay khong. Néu c6, thi didu khién dugc chuyén cho khéi chirc nang 1845. Néu
khong, diéu khién dugc chuyén cho khéi két thuc 1899.

Khéi chitc ning 1845 thiét lap cac phan tir ¢t phép sau day, va chuyén quyén diéu
khién cho khdi chac niang 1850: tiling mode; org pic width in_mbs_minusl; va

org_pic_height in_mbs minus]. Khéi chic ning 1850 goi phan tr ca phap
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pseudo_view_info(view_id) cho moi canh ma héa, va chuyén diéu khién cho khoi két

thac 1899.

Fig.19 12 so dd thé hién phwong phap ma hoa céc hinh cho nhiéu canh va chidu sau
cta canh bang cach st dung phan mé& rong ma hoa video da canh (MVC) cua chuin

MPEG-4 AVC duoc biéu thi chung bang sb chi dan 1900.

Phuong phap 1900 bao g0m khéi bat dau 1902 ma chuyén quyén diéu khién cho
khdi chic ning 1904. Khéi chic ning 1904 thiét lap phan tir ca phap
num_sub_views minusl, va chuyén didu khién cho khéi chtic niang 1906. Khéi chirc
ning 1906 nay dit bién i bing 0, va chuyén diéu khién cho khéi phan xir 1908. Khoi
phan xtr 1908 nay xdc dinh xem bién i c6 nho hon sb lugng cac sub_views hay khong.
Néu c6, thi didu khién dugc chuyén cho khéi chirc nang 1910. Néu khong, diéu khién
dwoc chuyén cho khéi chirc ning 1920.

Khéi chitc ning 1910 thiét 1ap phan tir ca phap sub_view_id[i], va chuyén diéu
khién cho khdi chtrc nang 1912. Khdi chirc ning 1912 nay thiét 1ap phan tir ca phap
num_parts_minus1[sub_view_id[i]], va chuyén diéu khién cho khéi chirc niang 1914.
Khéi chitc nang 1914 nay dit bién j bing 0, va chuyén diéu khién cho khdi phan xr
1916. Khéi phan xtt 1916 xéc dinh bién j c6 nhé hon phan tr ca phap
num_parts minus1[sub_view_id[i]] hay khong. Néu c6, thi didu khién dugc chuyén cho
khéi chic nang 1918. Néu khong, didu  khin duoc chuyén cho
khéi phan xir 1922.

Khéi chirc nidng 1918 thiét 1ap cac phan ti ci phap sau, ting bién j, va tra lai quyén

didu khién cho khéi phan xtt 1916:
loc_left offset[sub_view id[i]][j];
loc_top_offset[sub_view_id[i]][j];
frame crop_left offset[sub_view_id[ i]][j];

frame crop_right offset[sub_view_id [i]][j];
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frame crop_top_offset[sub_view_id[i]][j]; va
frame crop bottom_offset[sub_view_id[i][j].

Khéi chirc nang 1920 ma hoa chiéu sau hién thoi cho canh hién thoi bing cach sir
dung k¥ thuat MVC, va chuyén quyén diéu khién cho khdi két thuc 1999. Tin hiéu chiéu
sau c6 thé duoc ma hoa tuong tu nhu cach tin hiéu video twong tmg cua n6é duge ma hoa.
Vi duy, tin hi¢u chiéu siu ctia mot canh cé thé dugc vao trong mot 16p ma chi chia cac
tin hiéu chidu sau khac, hodc chi c¢6 cac tin hiéu video, hodc ca tin hi¢u chidu sau 14n tin
hidu video. L6p (canh gia) sau d6 duge xur Iy nhu mot canh cuia MVC, va ciing ¢o thé ¢6
nhitng 16p khéc xt Iy nhu cac canh khac cia MVC.

Khéi phan xir 1922 xdc dinh xem phan tir ci phap tiling mode c6 bang 0 hay
khong. Néu co, thi didu khidn dugc chuyén cho khéi chire ning 1924. Néu khong, didu
khién dugc chuyén cho khdi chirc nang 1938.

Khéi chirc ning 1924 thiét 1ap phan tir ci phap flip_dir[sub_view_id[i]] va phén ti
¢t phip upsample view_flag[sub_view_id[i]], va chuyén diéu khién cho khéi phan xir
1926. Khéi phan xit 1926 nay x4c dinh xem gid tri hién thoi cia phan tr cu phip
upsample view_flag[sub_view_id[i]] c6 bing 1 hay khéng. Néu co, thi didu khién dugc
chuyén cho khdi chirc ning 1928. Néu khong, didu khién dugc chuyén cho khéi phan xtt
1930.

Khéi chirc nang 1928 thiét 1ap phéan tir ¢t phap upsample_filter[sub_view_id[i]], va
chuyén quyén diéu khién cho khéi phan xir 1930. Khéi phan xir 1930 x4c dinh xem gia
tri coa phan tir ci phap upsample_filter[sub_view id[i]] c6 bing 3 hay khéng. Néu co,
diéu khién duge chuyén cho khéi chirc ning 1932. Néu khong, didu khién dugc chuyén
cho khéi chitrc ning 1936.

Khéi chirc ndng 1932 thiét 1ap céac phan tir ¢ phép sau, va chuyén quyén diéu
khién cho khdi chtc ning 1934: vert_dim[sub_view_id[i]]; hor_dim[sub_view_id[i]]; va
quantizer[sub_view_id[i]]. Khéi chirc ning 1934 thiét 1ap cac hé s6 bd loc cho mbi thanh

phin YUV, va chuyén diéu khién cho khoi chirc ning 1936.
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Khéi chirc nang 1936 tang bién i, va tra lai quyén diéu khién cho khéi phan xur

1908.

Khéi chirc ning 1938 thiét 1ap phan tir cu phép pixel dist x[sub_view_id[i]] va
phan tir ca phap flip_dist_y[sub_view_id[i]], va chuyén quyén diéu khién cho khéi chirc
ning 1940. Khéi chire nang 1940 nay dit bién j bing 0, va chuyén diéu khién cho khoi
phéan xtr 1942. Khéi phan xir 1942 nay xac dinh xem gia tri hi¢n thoi cia bién j c6 nho
hon gi4 tri hién thdi ciia phan tir ct phap num_parts[sub_view_id[i]] hay khong. Néu co,
thi didu khién dwoc chuyén cho khéi chirc ning 1944. Néu khong, diéu khién dugc
chuyén cho khéi chirc niing 1936.

Khéi  chtc  niang 1944  thiét lap phan to ca  phép
num_pixel tiling filter coeffs minusl[sub_view_id[i]], va chuyén didu khién cho khdi
chitc nang 1946. Khéi chirc ning 1946 nay thiét 1ap cac hé sé cho tat ca cac bd loc lop

diém anh, va chuyén diéu khién cho khéi chirc ning 1936.

Fig.20 13 so dd thé hién phuong phap xt Iy cc hinh cho nhiéu canh va chiéu sau
ctia canh dé chudn bi giai ma cac hinh bang cach sir dung phan mé rong ma hoa video da

canh (MVC) ciia chuin MPEG-4 AVC dugc biu thi chung bang s6 chi dan 2000.

Phuong phép 2000 bao gom khéi bit ddu nim 2005 ma chuyén quyén diéu khién
cho khéi chitc nang 2015. Khéi chirc ning 2015 nay phan tich phan tir cG phap
num_coded views minusl, va chuyén diéu khién cho khéi chac nang 2020. Khéi chirc
ning 2020 nay phan tich phan t¢ ci phap view_id[i]cho tAt ca chidu sau
(num coded views minusl + 1) tuong ung voi view_id[i], va chuyén diéu khién cho
khéi chitc ning 2025. Khéi chirc ning 2025 nay phén tich thong tin phu thudc tham
chiéu giita cac canh cta cac hinh chidu siu neo, va chuyén diéu khién cho khéi chirc
nang 2030. Khéi chirc ning 2030 phén tich thong tin phu thuc tham chiéu gitra cac
canh ctia cac hinh chidu sau khong neo, va chuyén diéu khién cho khéi chirc ning 2035.
Khdi chirc nang 2035 nay phén tich phan tir ci phap pseudo_view_present_flag, va
chuyén diéu khién cho khéi phan xir 2040. Khéi phan xir 2040 xac dinh xem gia tri hién
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thoi cua phin tir ca phip pseudo_view_present_flag c6 ding hay khong. Néu dtng, thi
didu khién duoc chuyén cho khéi chirc ning 2045. Néu khong, didu khién dwge chuyén

cho khéi két thuc 2099.

Khéi chirc nang 2045 phan tich céac phan tir ci phap sau day, va chuyén diéu khién
cho khdi chuc ning 2050: tiling mode; org pic width in_mbs minusl; va
org pic_height in_mbs_minusl. Khéi chitc ning 2050 goi phin t& cd phap
pseudo_view_info(view_id) cho mdi canh ma héa, va chuyén diéu khién cho khéi két

thac 2099.

Fig.21 13 so dd thé hién phuong phép giai ma cc hinh cho nhidu canh va chiéu sau
cta canh bang cach sir dung phan mo& rong mi hoa video da canh (MVC) cua chuin

MPEG-4 AVC duoc biéu thi chung bang s6 chi din 2100.

Phuong phap 2100 bao gdm khéi bit diu 2102 ma bit ddu véi tham s6 dau vao
pseudo view id, va chuyén quyén didu khién cho khéi chirc nang 2104. Khdi chirc ning
2104 nay phan tich phan tir ¢ phép num_sub_views_minus], va chuyén diéu khién cho
khéi chirc ning 2106. Khéi chirc ning 2106 nay dat bién i bang 0, va chuyén diéu khién
cho khdi phan xir 2108. Khdi phan xir 2108 nay xac dinh xem bién i ¢6 nhé hon sb
lugng cac sub_views hay khong. Néu c6, thi didu khién dugc chuyén cho khéi chirc ning

2110. Néu khong, didu khién dugc chuyén cho khéi chire nang 2120.

Khéi chirc niang 2110 phan tich phan tir ci phép sub_view_id[i], va chuyén diéu
khién cho khéi chirc nang 2112. Khdi chirc ning 2112 nay phan tich phan tir ct phap
num_parts minus1[sub_view_id[i]], va chuyén diéu khién cho khéi chic nang 2114.
Khéi chic ning 2114 nay dat bién j bang 0, va chuyén diéu khién cho
khéi phan xir 2116. Khéi phan xir 2116 xéc dinh xem bién j ¢6 nhé hon phan tir ci phap
num_parts_minus1[sub_view id[i]] hay khong. Néu ¢, thi diu khién dugce chuyén cho

khéi chitc nang 2118. Néu khong, didu khién dwoc chuyén cho khéi phan xir 2122.

Khéi chirc ning 2118 thiét 1ap cac phan tir ¢t phap sau, ting bién j, va tra quyén
diéu khién cho khéi phan xtt 2116:
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loc_left offset[sub_view_id[i]][j]; loc_top_offset[sub_view_id[i]][j];

frame crop_left_offset[sub_view_id[i]][j]; frame crop_right offset[sub_view_id[
i1l

frame crop_top offset[sub_view_id[i]][j]; va

frame crop_bottom_offset[sub_view_id[i][j].

Khéi chtrc niang 2120 giai ma hinh hién thoi bang cach st dung k§ thudt ma hoa
video da canh, va chuyén diéu khién cho khéi chirc nang 2121. Khéi chic ning 2121
nay tach mdi canh tir hinh bang cach sir dung cl phap muc cao, va chuyén diéu khién
cho khéi két thiic 2199. Viéc tach mdi canh bang cich st dung ci phap mirc cao duoc

mo ta nhu trude day.

Khéi phan xir 2122 x4c dinh xem phan tir ca phap tiling_mode c6 bang 0 hay
khong. Néu c6, thi quyén didu khién dugc chuyén cho khdi chirc ning 2124. Néu khong,

diéu khién dugc chuyén cho khdi chirc ning 2138.

Khéi chic niang 2124 phan tich phan tir ct phap flip_dir[sub_view_id [i]] va
phan tir ¢ phép upsample view_flag[sub_view_id[i]], va chuyén diéu khién cho khéi
phan xtr 2126. Khdi phan xir 2126 nay xac dinh xem gia tri hién thoi cua phan tir ca
phap upsample view_flag[sub_view id[i]] ¢ bang 1 hay khong. Néu bang, thi diéu
khién dugc chuyén cho khéi chirc ning 2128. Néu khong, didu khién dugc chuyén cho

khéi phan xir 2130.

Khéi chirc niang 2128 phan tich phan tir ca phap upsample_filter[sub_view_id[i]],
va chuyén quyén diéu khién cho khéi phan xir 2130. Khéi phan xir 2130 ndy x4c dinh
xem gié tri ciia phan tr ci phap upsample_filter[sub_view_id[i]] co bang 3 hay khong.
'Néu c6, diéu khién duoc chuyén cho khéi chirc ning 2132. Néu khong, diéu khién dugc

chuyén cho khéi chirc ning 2136.

Khéi chtre niang 2132 phén tich cac phan tir ci phép sau day, va chuyén quyén diéu
khién cho khdi churc nang 2134: vert dim[sub_view_id[i]]; hor_dim[sub_view_id[i]]; va

quantizer[sub_view_id[i]]. Khéi chitrc ning 2134 phén tich cac hé s6 bo loc cho mdi
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thanh phin YUV, va chuyén diéu khién cho khoi chirc nang 2136.
Khéi chirc ning 2136 ting bién i, va trd quyén didu khién cho khéi phan xir 2108.

Khéi chirc nang 2138 phén tich phan tir ¢t phap pixel dist x[sub_view_id[i]] va
phin tir ¢d phap flip_dist y[sub_view_id[i]], va chuyén diéu khién cho khdi chirc nang
2140. Khéi chirc ning 2140 dat bién j bing 0, va chuyén didu khién cho khdi phan xir
2142. Khéi phan xir 2142 niy x4c dinh xem gié tri hién thdi cta bién j c6 nho hon gié tri
hién thoi ciia phan tir ci phap num_parts[sub_view_id[i]] hay khong. Néu co, thi diéu
khién dugc chuyén cho khdi chirc ning 2144. Néu khong, diéu khién dugc chuyén cho
khdi chire ning 2136.

Khéi  chtc ning 2144  phan  tich phdn t¢ ¢ phap
num_pixel tiling_filter_coeffs_minusl[sub_view id[i]], va chuyén quyén diéu khién
cho khéi chirc ning 2146. Khéi chirc ning 2146 nay phan tich cac hé s6 cho tat ca cac bo

loc lop didm anh, va chuyén diéu khién cho khéi chirc nang 2136.

Fig.22 la so dd thé hién céc vi du xép 16p tai mire diém anh, dwoc bieu thi chung

béang s chi dan 220. Fig.22 ndy dugc miéu ta thém dudi dy.
Lop canh bang cach st dung MPEG-4 AVC hodc MVC

Mot ung dung ma héa video da canh la truyén hinh diém canh mién phi (hoac
FTV). Ung dung nay yéu cAu ngudi sir dung c6 thé di chuyén tu do gitta hai hodc nhiéu
canh. DPé thuc hién viéc nay, cdc canh "ao" gilta hai canh cAn phai duoc
ndi suy hodc tong hop. C6 mot vai phuwong phap thuc hién ndi suy canh. Mot trong sb

cac phuong phap nay st dung chidu sau ctia ndi suy/tong hop canh.

M3i canh c6 thé ¢6 tin hiéu chidu su gén kém. Do do, chidu sau c6 thé dugce coi 1a
mét dang tin hiéu video khac. Fig.9 thé hién mot vi du vé tin hidu chiéu sau 900. D¢ cho
phép st dung cac tng dung nhu FTV, tin hidu chidu sau dugc truyén cing tin hidu
video. Trong khung lgp duoc d@ xuét, tin hiéu chiéu sau ciing c6 thé duoc thém vao nhu
mot trong sb cac 16p. Fig.10 thé hién vi du v& tin hiéu chiéu siu thém vao nhu cac 16p.

Tin hiéu/I6p chidu sau duoc thé hién bén phai Fig.10.
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Ngay khi chiu sau dugc ma hoa nhu mot 16p cia toan bo khung, ¢t phap mie cao
¢6 thé bidu thi 16p nao la tin hiéu chidu su dé ngudi trinh bay c6 thé st dung tin hidu
chiéu sdu mot cach thich hop.

Trong trudmg hop khi chudi ddu vao (nhw thé hién Fig.1) dugc ma héa bang céch
sir dung bd ma hoa chuian MPEG-4 AVC (hoic bd mi hoa trong ung voi chuén va/hoic
khuyén nghi mi hoa video khac), cii phap mic cao dugce dé xuét c6 thé c6 mit trong, vi
du, SPS, PPS, phén dau l4t, va/hodc thong bao SEL Mot phuong an cia phuwong phap dé

xuit duge thé hién trong bang 1 noi ma ct phap c6 mat trong thong bao SEL

Trong truong hop khi cic chudi diu vao cia cac canh gia (nhu
thé hién trong Fig.1) dugc ma hoa bang cach st dung phin mé rong MVC cua bd ma
hoa chuin MPEG-4 AVC (hodc bd ma hoa tuwong ung voi chudn video da canh ddi véi
chuin v/hoic khuyén nghi ma hoé video khac), cii phap mirc cao duge 8 xuét c6 thé c6
mit trong SPS, PPS, phan diu lat, thong bao SEI hodc hién trang dinh rd. Mot phuong
an cua phuong phap dé xuét duoc thé hién trong bang 1. Bang 1 nay thé hién cac phan tir
¢l phap c6 mit trong céu triic SPS, bao gdm cac phan tir ci phép trong cac phuong dn

cua sang che.

Bang 1
seq_parameter_set_mvc_extension( ) { C |dién giai
num_views_minus_1 ue(v)
cho(i = 0; i <= num_views_minus_1; i++)
view_id[i] ue(v)
cho(i = 0; i <= num_views_minus_1; i++) {
num_anchor_refs_10[i] ue(v)
cho(j = 0;j < num_anchor_refs_10[i]; j*++)
anchor_ref 10[i][j] ue(v)
num_anchor_refs_11]i] ue(v)
cho( j = 0; j < num_anchor_refs_11[i]; j++)
anchor_ref_11[i][j] ue(v)

3

cho(i = 0; i <= num_views_minus_1; i++) {

num_non_anchor_refs_10[i] ue(v)
cho( j = 0; j < num_non_anchor_refs_10[i]; j++)
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non_anchor_ref 10[i][j] ue(v)
num_non_anchor_refs_11[l] ue(v)
cho(j = 0; j < num_non_anchor_refs_11[i]; j++)
non_anchor_ref 11][i][j] ue(v)
}
pseudo_view_present_flag u(1)

néu (pseudo_view_present_flag) {

tiling_mode

org_pic_width_in_mbs_minus1

org_pic_height_in_mbs_minus1

cho( i =0; i < num_views_minus_1; i++)

pseudo_view_info(i);
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Bang 2 thé hién céc phan tir ¢t phdp cho phan tir cti phap pseudo_view_info cua

bang 1, theo m{t phuong an cia sang ché.

Bang 2
pseudo_view_info (pseudo_view_id) { C [dién gidi
num_sub_views_minus_1 [pseudo_view_id] 5 ue(v)
néu (num_sub_views_minus_1 1= 0) {
cho (i=0; i < num_sub_views_minus_1 [pseudo_view_id]; i++) {
sub_view_id[i] 5 lue(v)
num_parts_minus1[sub_view_id[ i ]] 5 lue(v)
cho(j = 0; j <= num_parts_minus1[sub_view_id[ i ]|, j++ ) {
loc_left_offset[sub_view_id[i]] []j] 5 |ue(v)
loc_top_offset[sub_view_id[ i]]1[]j] 5 ue(v)
frame_crop_left_offset[sub_view_id[ i 1] []j] 5 lue(v)
frame_crop_right_offset[sub_view_id[i]] []] 5 ue(v)
frame_crop_top_offset[sub_view_id[ i]][]] 5 ue(v)
frame_crop_bottom_offset[sub_view_id[ i]] []] 5 lue(v)
}
néu (tiling_mode == 0) {
flip_dir[sub_view_id[ i ][] ] 5 u(2)
upsample_view_flag[sub_view_id[ i ]] 5 u(
néu (upsample_view_flag[sub_view_id[ i ]])
upsample_filter[sub_view_id[ i ]] 5 u(2)
if(tupsample_fiter[sub_view_id[i]] == 3) {
vert_dim[sub_view_id[i]] 5 lue(v)
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hor_dim[sub_view_id[i]] 5 jue(v)
quantizer[sub_view_id[i]] 5 ue(v)
cho (yuv= 0; yuv< 3; yuv++) {
cho (y = 0 y < vert_dim[sub_view_id[i]] - 1; y ++) {
cho (x =0; x < hor_dim[sub_view_id[i]] - 1, x ++)

filter_coeffs[sub_view_id[i]] [yuvllyl[x] 5 |se(v)
}
}
}
} // néu (tiling_mode == 0)
nguwoc lai néu (tiling_mode == 1) {

pixel_dist_x[sub_view_id[i]]
pixel_dist_y[sub_view_id[i]]
cho(j = 0; j <= num_parts[sub_view_id[ i ]I; j++ ) {
num_pixel_tiling_filter_coeffs_minus1 [sub_view_id[ i ] ][j]
cho (coeff_idx = 0; coeff_idx <=
num_pixel_tiling filter_coeffs_minus1[sub_view_id[ i ] I[i]; j++)
pixel_tiling_filter_coeffs[sub_view_id[i]][j]
}// cho (j=0; j <= num_parts[sub_view_id[ i ]]; j++ )
}// nguwoc lai néu (tiling_mode == 1)

}// cho (i=0; i<num_sub_views_minus_1; i++)
} // néu(num_sub_views_minus_1 != 0)

}

Y nghia cua cac phan tir ¢t phéap thé hién trén bang 1 va bang 2

pseudo _view present flag la ding bidu thi ring mot sd canh 1a sidu canh cua nhidu
canh con.

tiling mode bang 0 biéu thi rang cac canh con dugc xép 16p tai mirc hinh. Gia tri 1
biéu thi ring viéc xép 16p duoc thuc hién & mic diém anh.

Thong bao SEI méi co thé st dung mot gid tri cho loai trong tai SEI ma khong
duoc dung trong chuan MPEG-4 AVC hodc phén mo rong cua chuin MPEG-4 AVC.
Thong bao SEI méi nay bao gdm mot sd phén tir ¢t phéap c6 y nghia nhu sau.

num_coded views minusl + 1 bidu thi sé lwong cac canh mi hod dugc hd trg boi
cac ludng bit. Gia tri cia num_coded_views minusl trong pham Vi

tir 0 dén 1023, bao gom.
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org pic_width in mbs_minusl +1 xac dinh chidu rong ciia hinh trong mdi canh

theo cac don vi khéi macro.
Bién cho chiéu rong hinh theo cac don vi khdi macro duoc suy ra nhu sau:
PicWidthInMbs = org_pic_width in mbs minusl + 1
Bién cua chiéu rong hinh cho thanh phan sic d duge suy ra nhu sau:
PicWidthInSamplesL = PicWidthInMbs * 16
Bién cta chiu rong hinh cho cac thanh phan séc thai dugc suy ra nhu sau:
PicWidthlnSamplesC = PicWidthInMbs * MbWidthC

org_pic_height in_mbs minusl + 1 x4c dinh chidu cao cta hinh trong mdi canh

theo cac don vi khéi macro.
Bién cho chidu cao hinh theo cac don vi khéi macro dugc suy ra nhu sau:
PicHeightlnMbs = org_pic_height in_mbs_minusl + 1
Bién ctia chidu cao hinh cho thanh phan sic do dugc suy ra nhu sau:
PicHeightlnSamplesL = PicHeightlnMbs * 16
Bién cua chidu cao hinh cho céc thanh phan sic thai dwgc suy ra nhu sau:
PicHeightlnSamplesC = PicHeightlnMbs * MbHeightC

num_sub_views minusl + 1 biéu thi s6 lugng cac canh phy duge mi hod trong
canh hién thoi. Gia tri num_coded views minusl trong pham vi tu 0 dén 1023, bao

gom.

sub_view id[i] x4c dinh sub_view_id ctia canh con c6 thir tw gidi ma dugc biéu thi

bang i.

num_parts[sub_view_id[i]] xé&c dinh s6 lwong cac phan ma hinh cua

sub_view_id[i] duoc tach thanh.

loc_left offset[sub_view id[i]][j] va loc_top_offset[sub_view_id[i]][j] lan luot
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dinh rd céac vi tri theo d6 dich diém anh bén trai va bén trén, tai d6 phﬁn hién thoi j ndm
trong hinh céu tric lai cudi cing cua canh c6 sub_view_id bang sub_view id[i].
view_id[i] x4c dinh view_id cua canh c6 thi ty ma hoa biéu thi bai i.
frame crop_left offset[view_id[i]][j], frame crop_right offset[view_id[i]][j],
frame crop_top offset[view_id[i]][j], va frame crop_bottom_offset[view_id[i]][j] dinh
& cac miu cua cac hinh trong chudi video duge ma hod ma 13 mét phan ciia num_part

va view id i, dudi dang ving hinh chit nhét duge xac dinh theo cac toa do khung dau ra.
Céc bién CropUnitX va CropUnitY dugc suy ra nhu sau:
- Néu chroma_format_idc bang 0, CropUnitX va CropUnitY dugc suy ra nhu sau:
CropUnitX = 1
CropUnitY =2 - frame_mbs_only_flag

- nguoc lai (chroma_format_idc bang 1, 2, hoic 3), CropUnitX va CropUnitY duoc
suy ra nhu sau:

CropUnitX = SubWidthC

CropUnitY = SubHeightC * (2 - frame_mbs_only_flag)

Khung cét hinh chit nhat bao gdm cac miu sic do co cic toa do khung ngang sau:

CropUnitX * frame crop_left offset dén PicWidthInSamplesL. - (CropUnitX *
frame crop right offset + 1) va toa d0 khung doc ftur CropUnitY *
frame crop top offset dén (16 * FrameHeightlnMbs) - (CropUnitY *
20 frame crop_bottom_offset + 1). Gia tri frame_crop_left offset s& nim trong khoang
tir 0 dén (PicWidthInSamplesL/CropUnitX) - (frame_crop_right offset + 1); va gia tri
frame crop top offset nam trong khoang tur 0 dén (16 *
FrameHeightInMbs/CropUnitY) - (frame_crop_bottom_offset + 1).

Khi chroma format idc khong bang 0, cac mau quy dinh twong ng cua hai mang
séc thai 1a cac miu ¢6 céac toa do khung (x/SubWidthC, y/SubHeightC), trong do (x, y) 1a
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céc toa do khung ctia cac mau sac do quy dinh.
D&i véi cac trudng duoc gidi ma, cdc mau quy dinh cua truong duge giai ma la cac
mAu giam trong hinh chit nhét x4c dinh trong céc toa d§ khung.

num_parts[view_id[i]] x4ac dinh s6 lugng cac phan ma hinh view_id[i] duoc tach

thanh.

depth_flag[view id[i]] xac dinh xem phan hién thoi c6 phai 1a tin hiéu chiéu sau
hay khong. Néu depth_flag bang 0, thi phan hién thoi khéng phai la tin hiéu chiéu sau.
Néu depth_flag bing 1, thi phan hién thoi 12 tin hidu chiéu sdu két hop v6i canh duoce

nhan ra boi view_id[i].

flip dir[sub_view id[i]][j] x4c dinh huéng 1at cho phan hién thoi. Flip_dir bang 0
biéu thi khong c6 huéng 1at nao, flip_dir bing 1 biéu thi 14t theo chidu ngang, flip_dir
bing 2 biéu thi 14t theo huéng thing doc, va flip_dir bing 3 bicu thi 14t theo cac chiéu

ngang va doc.

flip_dir[view id[i]][j] x4c dinh huéng 1t cho phan hién hanh. Flip_dir bing 0 bieu
thi khong ¢6 huéng 14t nao, flip_dir bing 1 biéu thi 14t theo chidu ngang, flip_dir bing 2
bidu thi 13t theo hudng thang doc, va flip_dir béng 3 biéu thi 14t theo cac chiéu ngang va

doc.

loc_left_offset[view id[i]][j], loc_top_offset[view_id[i]][j] xac dinh vi tri theo do
dich vong diém anh, tai d6 phdn hién thoi j nim trong hinh céu tric lai cudi cing cua
canh c6 view id bang view id[i]

upsample view_flag[view_id[i]] bidu thi hinh thudc vé mét canh duge xac dinh
boi view id[i] c6 dugce tang tdc d6 14y mau hay khong. upsample view_flag[view_id[i]]
bing 0 x4c dinh ring hinh c6 view_id bang view_id[i] s& khong dugc téng tbe do lay
mau. upsample view flag[view_id[i]] bang 1 x4c dinh rang hinh c6 view id bing

view id[i] s& duoc tang téc do liy mau.

upsample_filter[view id[i]] biéu thi loai bd loc ma dwoc sir dung dé tang toc db lay
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mau. upsample_filter[view_id[i]] bing 0 biéu thi rang bd loc 6-tap AVC s& duoc dung,
upsample_filter[view_id[i]] bang 1 biéu thi ring b loc 4-tap SVC s& dugc ding,
upsample_filter[view_id[i]] bang 2 biéu thi rang bd loc song tuyén tinh s& duoc dung,
upsample_filter[view_id[i]] bang dén 3 biéu thi rang cac h¢ s6 bg loc tuy ¥ duge truyén.
Khi upsample_fiter[view_id[i]] khong c6 mat n6 dugc dat bing 0. Trong phuong an nay,
chiing ta st dung b loc tury y 2D. B0 loc nay ¢o6 thé d& dang mé rong thanh b loc 1D,

va mdt s6 bd loc phi tuyén khac.
vert_dim[view id[i]] x4c dinh chiéu doc cua bo loc 2D tuy y.
hor_dim[view id[i]] x4c dinh chiu doc ctia bo loc 2D tuy .
quantizer[view_id[i]] x4c dinh hé s6 lwong tir hoa mdi hé s6 bo loc.

filter coeffs[view id[i]][yuv][y][x] x4c dinh cac h¢ 6 bd loc duge lugng tir hoa.
yuv biéu thi thanh phin ma cac hé s6 bo loc 4p dung vao. yuv bang 0 x4c dinh thanh
phin Y, yuv bing 1 x4c dinh thanh phin U, va yuv bang 2 xac dinh thanh phin V.

pixel dist x[sub_view_id[i]] va pixel dist y[sub_view_id[i]] lan luwot x4c dinh
khoang cach theo chiéu ngang va chidu doc trong canh gia ciu tric lai cubi cung gitta
c4c diém anh lan can trong canh c6 sub_view_id bang sub_view id[i].

num_pixel_tiling filter_coeffs_minus1[sub_view_id[i][j] + 1 biéu thi sd lwong cac
hé s6 b loc khi ché do xép 16p dugc dit bang 1.

pixel tiling_filter coeffs[sub_view_id[i][j] biéu thi cac h¢ s6 b6 loc duge can dén

dé dai dién cho bd loc ma dwgc ding dé loc hinh dugc xép 16p.
Céc vi du xép 16p tai mirc diém anh

Fig.22 1a hai vi du thé hién viéc xép canh gia bang cich xép 16p cac diém anh tir 4
canh dugc bidu thi chung bing cac sé chi din 2210 va 2220. Bén canh dugc biéu thi
chung bang s6 chi din 2250. Cac gia tri ca phéap cho vi du thir nhét trong Fig.22 duoc thé

hién trén bang 3 dudi day.

Bang 3
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pseudo_view_info (pseudo_view_id) {

Gia tri

num_sub_views_minus_1 [pseudo_view_id]

sub_view_id[0]

num_parts_minus1[0]

loc_left_offset[0][0]

loc_top_offset[0][0]

pixel_dist_x[0][0]

o|lo|jlojO|O|W

pixel_dist_y[0][0]

sub_view_id[1]

num_parts_minusl [1]

loc_left_offset[1][0]

loc_top_offset[1][0]

pixel_d ist_x[1][0]

pixel_dist_y[1][0]

sub_view_id[2]

num_parts_minus1[2]

loc_left_offset[2][0]

loc_top_offset[2][0]

pixel_dist_x[2][0]

pixel_dist_y[2][0]

sub_view_id[3]

num_parts_minus1[3]

loc_left_offset[3][0]

loc_top_offset[3][0]

pixel_dist_x[3][0]

pixel_dist_y[3][0]

OO—\AOOOOAOOOOOO—\OOO
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Céc gia tri ¢ phap cho vi dy thir hai trong Fig.22 déu gidng nhau trir hai phan it ca

phép sau dy: loc_left offset[3][0] bang 5 va loc_top_offset[3][0] bang 3.

P6 dich vong bidu thi cac didm anh twong tmg voi canh s& bat dau tai mot vi tri
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dich nhit dinh. Didu nay duoc thé hién trong Fig.22 (2220). Viée ndy c6 thé duge thue
hién, vi du, khi hai canh tao ra cac anh trong d6 cac d6i twong chung xuét hién dich tir
canh nay sang canh khac. Vi du, néu may quay (camera) thi nhat va tht hai (trinh dién
céc canh thit nhat va thir hai) chup hinh déi twong, thi d6i tuong xuat hién s& dugc dich 5
diém anh sang bén phai trong canh th hai so véi canh thir nhét. Diéu nay c6 nghia la

diém anh (i-5, j) trong canh thir nhét tuong tng v6i diém anh (i, j) trong canh thir hai.
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Néu céc diém anh cta hai canh chi don gian 1a diém anh trén diém anh dwoc xép 16p, thi
c4c diém anh nay c6 thé khong c6 nhidu médi trong quan gifta cac diém anh lan can trong
16p, va do lgi ma hoa khong gian c6 thé rat nho. Nguoc lai, khi dich mét 16p sao cho
diém anh (i-5, j) tir mot canh duge dit dén diém anh (i, j) tiép theo tir hai canh, moi
twong quan khong gian co thé dugc ting thém va do loi ma hoa khong gian cling c6 thé
rat dwoc ting thém. Béi vi, vi dy, céac diém anh tuong tmg cho ddi twong trong cac canh

thir nhat va thit hai dang duoc xép 16p 1an nhau.

Do d6, su c6 mit cua loc left offset va loc_top_offset coé thé c6 loi cho
viéc ma hoa. Thong tin d6 dich co thé thu duoc b%mg phuong tién ngoai. Vi du, thong tin
vi tri ctia cac camera hodc cac vecto chénh 1éch toan cau gifta cac canh co thé dugc dung

dé xac dinh théng tin do dich nay.

D4 xé dich, mot s diém anh trong canh gia khong duge gan céc gié tri diém anh
tr mot canh bit ky. Tiép tuc vi du & trén, khi xép diém anh (i-5, j)
tir mét canh sét canh didm anh (i, j) tit hai canh, céc gid tri i =0 ... 4 khong c6 diém anh
(i-5, j) tir mot canh dé xép, do d6, nhimg diém anh nay rdng trong 16p. Doi v6i nhiing
diém anh trong canh gia (16p) ma khong duoc gan cic gia tri didm anh tir mot canh bt
ky, it nhit mot cai dat sir dung mat thi tuc ndi suy twong tw nhu thu tuc ndi suy diém anh
phu theo phan bu chuyén dong trong AVC. Tuc 1a, cac diém anh 16p rdng c6 thé duge
ndi suy tir cac diém anh lan can. Viéc noi suy nay co6 thé dan dén mbi twong quan khong
gian 16n hon trong 16p va d6 lgi ma héa 16n hon cho 16p.

Trong mi hoéa video, chiing ta co thé chon loai ma héa khac cho mdi hinh, nhu cac
hinh I, P, va B. Ngoai ra, d6i v61i ma hoa video da canh, ching ta dinh nghia cac hinh
neo va khong neo. Theo mdt phuong 4n, sang ché d8 xuét rdng viée quyét dinh nhém c6
thé duoc thuc hién dwa trén kiéu hinh. Thong tin nhém nay dugc thé hién trong ca phap

muc cao.

Nhu dugce thé hién trén Fig.11, vi du vé 5 canh dugc xép trén mot khung dugc biéu

thi chung bing s chi din 1100. Cu thé, chudi khan phong dugc thé hién voi 5 canh xép

45



44927 46185

trén mot khung. Ngoai ra, c¢o thé thdy ring cinh th® nam
duoc chia thanh hai phﬁn dé no6 c6 thé duoc Xép trén moOt khung hinh chit nhat. O day,
mdi canh c6 kich thuéc QVGA nén toan bd chiéu ctia khung 1a 640x600. Vi 600 khong

phai 1a boi 16 nén né s& duoc mo rong dén 608.

D6i véi vi du ndy, thong bao SEI c¢6 thé dugce thé hién trong bang 4.

Bang 4
multiview_display_info( payloadSize ) { Gia tri
num_coded_views_minus1 5
org_pic_width_in_mbs_minus1 40
org_pic_height_in_mbs_minus1 30
view_id[ 0] 0
num_parts[view_id[ 0 ]] 1
depth_flag[view_id[ 0 ]J][ 0] 0
flip_dir[view_id[ O J][ O ] 0
loc_left_offset[view_id[0]][0 ] 0
loc_top_offset[view_id[ 0]][ 0 ] 0
frame_crop_left_offset[view_id[ 0 ]] [ O] 0
frame_crop_right_offset[view_id[ 0 ][ 0 ] 320
frame_crop_top_offset[view_id[0]] [0 ] 0
frame_crop_bottom_offset[view_id[ 0 ]][ 0 ] 240
upsample_view_flag[view_id[ 0 ]] 1
néu(upsample_view_flag[view_id[ O ]]) {
vert_dim[view_id[0]] 6
hor_dim[view_id[0]] 6
quantizer{view_id[0]] 32
cho (yuv= 0; yuv< 3; yuv++) {
cho (y = 0; y < vert_dim[view_id[i]] - 1, y +4) {
cho (x = 0; x < hor_dim[view_id[i]] - 1; x ++)
filter_coeffs[view_id[i]] [yuvIlyl[X] XX
view_id[ 1] 1
num_parts[view_id[ 1]] 1
depth_flag[view_id[ 0 ]][ O ] 0
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flip_dir[view_id[ 1 1][0 ] 0
loc_left_offset[view_id[ 1 ]1[ 0 ] 0
loc_top_offset[view_id[ 11][ 0] 0
frame_crop_left_offset[view_id[ 1 ]][ 0] 320
frame_crop_right_offset[view_id[ 1 ]] [ O] 640
frame_crop_top_offset[view_id[ 11][ 0] 0
frame_crop_bottom_offset[view_id[ 1]][ 0] 320
upsample_view_flag[view_id[ 1]] 1
if(upsample_view_flag[view_id[ 11]) {
vert_dim[view_id[1]] 6
hor_dim[view_id[1]] 6
quantizer[view_id[1]] 32
cho (yuv= 0; yuv< 3; yuv++) {
cho (y = 0; y < vert_dim[view_id[i]] - 1; y ++) {
cho (x = 0; x < hor_dim[view_id[i]] - 1; x ++)
filter_coeffs[view_id[i]] [yuv][ylix] XX
...... (twong ty nhw canh 2,3)

view_id[ 4] 4

num_parts[view_id[ 4 1] 2
depth_flag[view_id[ 0 J][ O ] 0
flip_dir[view_id[ 4 ][ O] 0
loc_left_offset[view_id[ 41]1[0) 0
loc_top_offset[view_id[ 4 ]][ 0] 0
frame_crop_left_offset[view_id[ 4 ]] [ 0] 0
frame_crop_right_offset[view_id[ 4 ]][ 0] 320
frame_crop_top_offset[view_id[ 4 1] [ 0] 480
frame_crop_bottom_offset[view_id[ 4]][ 0] 600
flip_dir[view_id[ 4 ]][ 1 ] 0
loc_left_offset[view_id[ 4 ]][ 1] 0
loc_top_offset[view_id[ 4 1) [ 1] 120
frame_crop_left_offset[view_id[ 4 ]] [ 1] 320
frame_crop_right_offset[view_id[ 4 ]][ 1] 640
frame_crop_top_offset[view_id[ 4 1] [ 1] 480
frame_crop_bottom_offset[view_id[ 4 ]] [ 1] 600
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upsample_view_flag[view_id[ 4 ]] 1
néu(upsample_view_flag[view_id[ 4 ]]) {
vert_dim[view_id[4]] 6
hor_dim[view_id[4]] 6
quantizer[view_id[4]] 32

cho (yuv= 0; yuv< 3; yuv++) {
cho (y = 0; y < vert_dim[view_id[i]] - 1,y ++) {
cho (x = 0; x < hor_dim[view_id[i]] - 1; x ++)
filter_coeffs[view_id[il] [yuv]yl[x] XX

Bang 5 thé hién céu tric ¢t phap chung dé truyén théng tin da canh cho vi du thé

hién trong bang 4.
Béng 5
multiview_display_info( payloadSize ) { C | dién giai
num_coded views minus] 5 |ue(v)
org pic_width in_mbs_minusl 5 |ue(v)
org_pic_height in_mbs_minusl 5 |ue(v)
cho(i=0;i<=num_coded views minusl;i++) {
view_id[ i ] 5 |ue(v)
num_parts[view_id[ i ]] 5 |ue(v)
cho( j = 0; j <= num_parts[i]; j++ ) {
depth_flag[view_id[ i ]][ j]
flip_dir[view_id[ i JI[j ] 5 (u(2)
loc_left_offset[view _id[ i]][]j] 5 [ue(v)
loc_top_offset[view_id[ i ]] [j] 5 |ue(v)
frame_crop_left_offset[view_id[ i ]] [j] 5 |ue(v)
frame_crop_right_offset[view_id[ i ]] [ ] ] 5 ue(v)
frame_crop_top_offset[view_id[ i ]][] ] 5 ue(v)
frame_crop_bottom_offset[view_id[ i ]] [ ] ] 5 ue(v)
}
upsample_view_flag[view_id[ i ]] 5 ju(l)
néu(upsample_view_flag[view_id[ i ]])
upsample_filter[view_id[ i ]] 5 |ue(2)
néu(upsample_fiter[view_id[i]] == 3) {
vert_dim[view_id[i]] 5 |ue(v)
hor_dim[view_id[i]] 5 |ue(v)
quantizer{view_id[i]] 5 [ue(v)
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cho (yuv= 0; yuv< 3; yuv++) {
cho (y = 0; y < vert_dim[view_id[i]] - 1; y ++) {
cho (x = 0; x < hor_dim[view_id[i]] - 1; X ++)
filter_coeffs[view_id[i]] [yuv]lyl[x] 5 | se(v)
}

Fig.23 1a so d thé hién thiét bi xur Iy video 2300. Thiét bi xur Iy video 2300 nay c6
thé 13, vi du, hop dat trén néc hodc thiét bi khac nhén tin hiéu video dugc ma hoa va tao
ra, vi du, tin hiéu video dugc giai ma dé hién thi cho ngudi dung hodc dé luu trix. Do do,
thiét bi 2300 ndy c6 thé cung cép dau ra cta n6 cho TV, man hinh mdy tinh, hogc may
tinh hay thiét bi xir ly khéc.

Thiét bi 2300 bao gdm bo giai ma 2310 nhan tin hiéu dit liéu 2320. Tin hi¢u di liéu
2320 nay c6 thé bao gdm, vi du, AVC hay ludng MVC tuong thich. B¢ giai ma 2310 giai
ma tat ca hoic mot phﬁn tin hiéu nhan dugc 2320 va cung cép dau ra 13 tin hiéu video
duoc giai ma 2330 va thong tin xép 16p 2340. Video dugc giai ma 2330 va thong tin xép
16p 2340 nay dugc cung cap cho bd lua chon 2350. Thiét bi 2300 con bao gdm giao tiép
ngudi dung 2360 ma nhan dau vao cua ngudi dung 2370. Giao tiép nguoi ding 2360 nay
cung cp tin hiéu chon hinh 2380, dwa vao dau vao cta ngudi dung 2.370, cho b chon
2350. Tin hiéu chon hinh 2380 va d4u vao clia ngudi dung 2370 biéu thi hinh nio trong
sé cac hinh cia ngudi ding mong muén duoc hién thi. Bd chon 2350 tao ra (cac) hinh
duoc chon nhu dau ra 2390. B chon 2350 nay st dung thong tin ‘ch()n hinh 2380 dé
chon céc hinh trong video dugc giai ma 2330 dé tao ra nhu dau ra 2390. Bo chon 2350
stt dung thong tin xép 16p 2340 dé xac dinh (céc) vi tri hinh dwgc chon trong video dugc
giai ma 2330.

Theo cac phuong an khac, bd chon 2350 bao gdm giao tiép ngudi dung 2360, va

trong cac cai dat khac, khong c6 giao tiép nguoi dung 2360 nao dugc yéu cau boi bd
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chon 2350 nhan truc tiép d4u vao ctia ngudi dung 2370 ma khong can chirc ning giao
tiép riéng nao dugc thuc hién. B chon 2350 ¢ thé dugc thuc hién bang phﬁn mém hoidc

mach tich hop, vi du. B§ chon 2350 cling c6 thé tich hop bd giai ma 2310.

Cu thé hon, cac bd giai ma theo cac phuwong an duge mo ta trong ban mo ta nay co
thé tao ra diu vao duoc giai ma chira toan b 16p. Thém vao hodc cach khac, cac bo giai
ma ¢6 thé tao ra cac dau vao duoc giai ma chi chira mot hodc cac hinh dugc chon (vi du,
c4c anh hodc tin hiéu chiéu siu) tr mot 16p.

Nhu dé cap O trén, cu phap mirc cao co thé dugc dung dé thuc hién viéc bao hiéu
theo mot hodc nhiéu phuong an cua sang ché. Cu phap murc cao co thé duoc dung, vi du,
nhung khong han ché &, dau hiéu bat ky sau day: sb luong cac canh ma hoa c6 mat trong
khung 16n hon; chidu rong va chiéu cao ban dAu cia tAt ca céc canh; ddi v6i mdi canh
dugc ma hoa, bo dinh danh canh twong Ung véi mot canh; ddi v6i mdi canh duge ma
hoé, sb phﬁn khung cua canh duogc tach ra; ddi v6i mbi phﬁ?m ctia canh, chiéu 14t (ma c6
thé 14, vi du, khong lat, chi 14t theo chiéu ngang, chi lat theo chiéu doc hodc 1at theo
chiéu ngang va doc); d6i véi mdi phan ciia canh, vi tri bén trai trong cac diém anh hodc
céc khéi macro tai d6 phin hién thdi thudc v& khung cudi cing cho mét canh; doi voi
m&i phan ciia canh, vi tri bén trén cia phan niy trong céac diém anh hoic cac khbi macro
tai do phﬁn hién thoi thude vé khung cudi cung cho mdt céanh; ddi v6i mdi ph?m cua
canh, vi tri bén trai, trong khung giai ma/ma ho4 1én hién thoi, cua cira s6 cit trong cac
diém anh hodc céc khdi macro; déi véi mdi phén cta canh, vi tri bén phai, trong khung
giai ma/ma hoa 16n hién thoi, cua cia sO cét trong cac diém anh hodc céc khdi macro;
va, d6i véi moi phﬁn cua canh, vi tri bén duéi, trong khung giai mé/ma hoa 16n hién thoi,
clia ctra sb cit trong cac diém anh hoic cac khdi macro; d6i véi mdi canh dwge ma hoa,
canh can phai dugc ting téc d6 1y mAu trudce khi xuit ra (trong do néu viée ting toc do
14y mAu cn phai dugc thuc hién, thi ca phap mitc cao cé thé duge ding dé bieu thi
phuong phép ting téc do 14y miu (bao gdm, nhung khong han ché &, b6 loc AVC 6-tap,
bd loc SVC 4-tap, bd loc song tuyén tinh hoac bd loc tuyén tinh 1D, 2D hoac b6 loc phi
tuyén tinh).
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CAn luu v rang cac thuat ngit “bd ma hod” va “bd gidi mad” bao gom cac cau truac
chung va khong bi han ché boi bat ky mot chirc nang hodc dau hiéu nao. Vi du, bo giai
mé c6 thé nhan séng mang diéu ché ma chta ludng bit dugc ma hod, va giai diéu cheé

ludng bit duge ma hoé nay, cling nhu giai ma ludng bit.

Cac phuong phap da dugc mod ta ¢ diy. Tuy nhién, can lwu y ring cac bién oi
duge tinh dén c6 thé thay dbi mot hodc nhidu dau hiéu cy thé dugc mé ta cho cac
phuong phéap nay. Hon nita, rét nhidu diu hidu ma duge mé ta & diy déu da biét trong

linh vuc va, do @6, khong can duge md ta chi tict thém nira.

Hon nita, tham chiéu di duoc thuc hién v6i viée ding cac ¢l phap mic cao dé gui
thong tin nhat dinh trong mét sé cai dit. Tuy nhién, can phai hiéu ring, cac tién trinh
thuc thi khac st dung ¢ phap mirc thap hon, hodc cac co ché khac hoan toan (chang
han, thong tin giri 12 mot phan dit lidu dugc ma hoa) dé cung cap cung mot loai thong tin

(hodc cac bién ddi ctia thong tin do).

Céc tién trinh thuc thi khéc tao ra viéc xép 16p va bao hiéu thich hop cho phép
nhidu canh (cac hinh, tdng quat hon) s& duge xép 16p thanh mét hinh, ma héa nhu mot
hinh, va gui nhu mot hinh. Thong tin bdo hi€u co thé cho phép bo xtt Iy trude tach roi
cac canh/hinh. Hon nita, cac hinh dugce xép c6 thé 13 mét canh, nhung it nhéat mot trong
sé cac canh c6 thé 1a thong tin chiéu siu. Nhing tién trinh nay co6 thé tao ra mot hoic
nhidu wu diém. Vi du, ngudi ding c6 thé mudn xem nhiéu canh theo cach xép 16p, va
nhiing tién trinh nay tao ra cach co loi dé ma héa va truyén hodc luu trit cac canh nay

béng cach xép chiing trude khi ma hod va truyén/lwu trit ching theo cach xép 16p.

Nhiing tién trinh thyc thi ma nhiéu canh trong ngit canh AVC va/hoac MVC
cling tao ra cac uu diém bd sung. AVC c6 vé nhu chi dugc ding cho mdt canh, nén
khéng c6 mot canh thém vao nao dugc ky vong. Tuy nhién, tién trinh thuc thi dua vao
AVC nay c6 thé tao ra nhiéu canh trong moi truong AVC vi cac canh duge xép c6 thé
duoc sép Xép dé, vi du, bo gidi ma biét réng cac hinh duogc Xép thudc vé cac canh khac

nhau (vi du, hinh trén bén trai trong canh gia la canh 1, hinh trén bén phai la canh 2,
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VV...).

Hon nita, MVC d& bao gdm nhiéu canh, nén nhiéu canh khong duoc ky vong s&
dugc dua vao mot canh gia. Hon nita, MVC bi han ché trén s lugng cac canh ma c6 thé
duogc hd trg, va cac tién trinh thuc thi dya vaio MVC nay tang thém cic canh ma co thé
duoc hd trg dé cho phép (nhu trong tién trinh thuc thi dua vao AVC) céc canh thém vao
s& duoc xép. Vi du, mdi canh gia c6 thé twong tmg véi mdt trong s6 cac canh MVC duogc
hé trg, va bd gidi ma co thé biét raing mdi “canh duge hé trg” thuong chira bon canh theo
thtr tw xép 16p duge sap xép trude. Do do, trong tién trinh thuc thi nay, s6 luong cac

canh c6 thé gép 4 14n luot sb lrong “cac canh duogc hd tro™.

Tién trinh thuc thi mo ta & day co thé dugc thuc hién trong, vi dy, phwong phap hay
quy trinh, thiét bi, hodc chuong trinh phﬁn mém. Du chi dugc mé ta dudi dang mot tién
trinh thuc hién (vi dy, chi dwgc md ta nhu phuong phap), vige thuc hién cac diu hiéu mé
ta & day ciing c6 thé dugc thuc hién trong cac dang khac (vi du, thiét bi hoic chuong
trinh). Thiét bi c6 thé dugc thyc hién trong, vi du, phin ctmg, phan mém, va phin sun
thich hgp. Cac phuong phap co6 thé duoc thuc hién trong, vi du, thiét bi nhw, vi dy, bd xtr
Iy, ma duge ding dé chi cac thiét bi x ly néi chung, bao gom, vi dy, mdy tinh, bd vi xir
ly, mach tich hop, hodc thiét bi logic 1ap trinh duge. Cac thiét bi xir Iy con bao gém cac
thiét bi truyén thong nhu, vi du, m4y tinh, dién thoai di dong, thiét bi tro gitip s0 c4 nhan
( "PDA")/thiét bi di dong, va céac thiét bi khac hd tro truyén thong tin gifta nhiing ﬁgu’bi
ding cubi.

Viéc thuc hién cac quy trinh va d4u hiéu mo ta & day co thé duoc thé hién trong céac
thiét bi hoic cac tmg dung khac nhau, cu thé 13, vi du, thiét bi hoic tng dung gén voi ky
thuat ma héa va giai ma dit lidu. Cac vi du vé thiét bi bao gdm b ma hoa video, bd giai
mi video, bd ma hoa- giai ma video, may chi web, hdp dat trén ndc, may tinh xach tay,
may tinh c4 nhan, dién thoai di dong, PDA va cac thiét bi truyén thong khac. Ro rang 1a,
thiét bi c6 thé di dong va tham chi dwoc 1ap dat trong xe di dong.

Hon nita, phuong phap co thé duoc thuc hién bang cac 1énh ma duge thyc thi boi
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bo xit Iy, va céc lénh nay c6 thé dugc luu trit trén phuong tién doc duge bing bd xir Iy
nhu, vi du, mach tich hgp, vat mang phéan mém hodc thiét bi luu trit khic nhu, vi du, dia
cting, dia compact, b nhé truy nhap ngau nhién (RAM - random access memory ), hodc
bd nhé chi doc (ROM - read-only memory). Céac 1énh c6 thé tao ra chuong trinh may
tinh hoat dong trén phuong tién doc dugc béng bo xtr ly. RS rang 1a, b xir 1y ¢co thé bao
odm phuong tién doc duge bing b xir Iy ¢6, vi du, céc 1énh dé thuc hién tién trinh xir
ly. Cac chuong trinh tmg dung c6 thé dugc tai 1én, va duge thye thi boi, may bao gém
chu tric thich hop bat ky. T6t hon 13, may dugce thuc hién trén nén may tinh cé phan
cirng nhu mot hodc nhiéu don vi xtt 1y trung tdm (CPU - central processing unit), RAM,
va cac giao tiép vao ra (I/O - input/output). Nén mady tinh ciing c6 thé bao gébm hé diéu
hanh va ma vi 1&€nh. Cac tién trinh va cac chtc ning khac duge md ta ¢ day co thé 1a mot
phﬁn cua ma vi Iénh hoac mat ph?m cua chuong trinh ng dung, hodc két hop bat ky cua
chiing, ma c6 thé dugc thyc thi bing CPU. Hon nita, cc thiét bi ngoai vi khac c6 thé
duge néi v6i nén may tinh nhw thiét bi lwu trit dit liéu khac va thiét bi in.

Hién nhién 13, viéc thuc hién cling c6 thé tao ra tin hiéu dugc dinh dang dé mang
thong tin ma co thé duoc, vi du, lru trit hodc truyén. Thong tin co thé bao gém, cac l1énh
dé thuc hién phuwong phép, hodc dit liéu tao ra boi mot trong sb cac quy trinh thyc hién
mé ta & day. Tin hiéu nay c6 thé dugc dinh dang, vi du, nhw séng dién tir (chéng han, sit
dung phin phd tan s6 vo tuyén) hodc nhu tin hiéu bang gbc. Viéc dinh dang c6 thé bao
gbm, vi dy, ma hoa ludng dit liéu, tao ra ci phap, va didu ché séng mang véi ludng dir
liéu dugc ma hoa va ct phap. Thong tin ma tin hiu mang co6 thé 13, vi du, thong tin s6
hodc twong tu. Tin hi€u co thé duoc truyén trén cac dudng lién két c6 day hoic khong
day khac nhau, nhu da biét.

Can phai hiéu rang, do mot s6 thanh phan va phuong phap hé thng cAu thanh duoc
md ta cung cac hinh v& kém theo dugc thue thi t6t nhat trong phan mém, nén cac két ndi
that gitta c4c thanh phan h¢ théng vai cac khdi chire nang xir Iy c6 thé khic nhau tuy

thudc vao cach ma sang ché duoc 1ap chuong trinh. Cac kién thirc duoc dua ra & day, mot
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chuyén gia trong linh vyc s& c6 kha nang tinh toan va thuc hién hodc dinh hinh tuong tu

theo sang ché.

Phan md ta trén boc 16 cac phuong an cua sang ché dé chuyén gia trong linh vuc c6
thé hidu va st dung dugc st dung. Cac thay ddi dbi véi cac phuong an ndy s& tré nén
hién nhién dbi v6i chuyén gia trong linh vuc, va cac nguyén ly can ban duge mé ta ¢ day
c6 thé duoc ap dung cho céc phuong an khac ma khong tich khoi pham vi bao hd cua
sang ché. Nhu vy sang ché khong bi han ché & cac phuong an dugc md ta & day ma theo

pham vi rong nhét tudn theo cac nguyén ly cua sang ché.
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YEU CAU BAO HQ

1. Vat ghi phi chuyén tiép doc duoc béi bd xir Iy dang dwoc luu trén do6 dir liéu ludng
video duge ghi mi dé giai ma boi bo giai ma, dir liéu video bao gom:

phan 4nh dugc ghi ma chita phin ghi ma cia hinh video, hinh video chira hinh thir
nhit ctia canh thir nhit cia video nhidu canh va hinh thtr hai cta canh thir hai cua video

nhidu canh duoc sip xép thanh hinh video; va

phan bdo hiéu chita phan ghi ma cta chi thi d¢ chi thi xem li¢u it nhit mot hinh
trong s& hinh thtr nhét va hinh thir hai c6 dwge 14t mot cach doc 1ap hay khong, chi thi
cho phép viéc gidi ma bai bo giai mé cia hinh video da dugc ghi ma thanh cac phién ban
duoc giai ma cua hinh thir nhét va hinh thi hai.
2. Vit ghi doc duge béi bd xit Iy theo diém 1, trong d6 hinh thir nhét duge sap xép sat
canh hinh tht hai trong hinh video.

3. Vit ghi doc duge boi bé xir Iy theo diém 1, trong d6 hinh thir nhat duoc sip xép bén
trén hinh thit hai trong hinh video.

4. Vat ghi doc dugce boi bo xur ly theo diém 1, trong d6 cac diém anh cta cac hinh tha
nhat va hinh thit hai dugc xen k& dan xen.
5. Vit ghi doc dugc bsi b xit Iy theo diém 1, trong d6 phan béo hi¢u chi thi rang it nhét
mdt hinh trong s6 hinh tha nhit va hinh thtr hai dugc 1at theo hwéng nim ngang.
6. Vat ghi doc dugc boi bo xir ly theo diém 1, trong d6 phﬁn bao hiéu chi thi rang it nhat
mot hinh trong sé hinh thit nhdt va hinh thi hai duge 14t theo huéng thang dimg.
7. Phuong phap giai ma ludng bit video véi bd xit 1y, phuwong phap bao gdm cac budc:
nho thiét bi bao gdm mét hode nhidu bd xir Iy dit liéu duge dat cAu hinh boi phan
mém, mot hodc nhiéu thiét bi logic c6 thé 1ap trinh dugc, mot hodc nhiéu mach logic hoic

td hop ctia chiing:

nhén ludng bit dwge ma hoa, trong d6 ludng bit dwgc ma hoa bao gom:
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phan anh dwgc ghi ma chira ghi ma cua hinh video, hinh video chira hinh thi
nhét ctia canh thir nhét cia video nhidu canh va hinh thr hai cta canh th hai cua video

nhidu canh dugc sép xép thanh hinh video; va

phin béo hiéu chira ghi ma cta chi thi dé chi thi xem li¢u it nhét mot hinh trong
s6 hinh tha nhét va hinh tht hai ¢6 duoc 1at mot cach doc 14p hay khong; va
giai ma hinh video dwgc ghi ma thanh céc phién ban duoc giai ma cua hinh th nhét
va hinh thir hai dua trén thong tin 14t dwgc tach tu phﬂ?m béo hicu.

8. Phuong phép theo diém 7, trong d6 hinh thir nhat duoc sép xép sat canh hinh thr hai
trong hinh video.

9. Phuong phép theo diém 7, trong d6 hinh thir nhit dugc sép xép bén trén hinh thit hai
trong hinh video.

10. Phwong phap theo diém 7, trong d6 phan bao hiéu chi thi rang it nhat mot hinh trong
54 hinh thir nhét va hinh thi hai dwoc 14t theo huéng nim ngang.

11. Phuong phap theo diém 7, trong do phan bao hiéu chi thi rang it nhit mot hinh trong
s hinh tht nhét va hinh thi hai dwoc 1at theo huéng thang dimg.

12. Phwong phép ghi ma c4c hinh video v&i bd ghi ma, phuong phap bao gdm cac budc:

két hop nhiéu hinh vao trong hinh video, nhiéu hinh chira hinh thir nhit cta canh
thit nhit ctia video nhidu canh va hinh thir hai ca canh thir hai cia video nhiu canh;

sinh ra phan bao hidu chi thi cich ma nhiéu hinh dugc két hop, trong d6 thong tin
dugc sinh ra chi thi viéc xem li¢u it nhit mdt hinh trong nhiéu hinh c6 dugc 14t mot cach
riéng r€ hay khong;

ghi m hinh video d& cung cAp biéu dién di dugc ghi ma ciia nhiéu hinh duge két

hop; va

két hop phan bao hiéu va biéu dién duge ghi mé 1am dau ra.
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13. Phuong phap theo diém 12, trong d6 phin bao hiéu chi thi rang it nhat mot hinh trong
s6 hinh tht nhét va hinh th hai dugc 14t theo huéng nam ngang.

14. Phuong phap theo diém 12, trong d6 phin bao hiéu chi thi rang it nhat m¢t hinh trong
s6 hinh thir nhét va hinh tht hai dugc 13t theo huéng thang dimg.
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