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(57) Sang ché d& cap dén bd ma hoa video, bd hop nhét video, bd giai mi video, phuong
phap cung cip dang biéu dién video duwoc ma hoa va phuong phap cung cip dang biéu dién
video dugc hop nhit. B6 ma hoa video (2) cung cip dang biéu dién video dugc ma héa
(12), trong d6 bd ma hoa video (2) duoc tao ciu hinh dé cung cip dong video (12) bao gdm
thong tin tham s duge ma hoa md ta nhidu tham sé ma hoa (20, 22, 26, 30), thong tin noi
dung video dugc méa hoa va mot hodc nhiéu ma dinh danh hop nhét chi béo liéu va/hodc
cach dang biéu dién video duge ma hoa (12) ¢6 thé duge hop nhét véi dang bidu dién video

dugc ma hoa khac.
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Linh vwe ky thuat dwoc dé cap
Sang ché @& cép dén lap ma va giai mi video.
Tinh trang k¥ thuit cia sang ché

Viéc ghép video duoc sir dung trong nhidu tmg dung trong d6 t6 hop ctia nhiéu
ngudn video duoc trinh dién cho ngudi dung. Céc vi du phd bién 1 ghép anh trong anh
(picture-in-picture - PiP) va tron céc 16p pht v6i ndi dung video, vi du cho cac quang céo
hodc cac giao dién ngudi ding. Viéc san xut cac td hop nay trong mién diém anh yéu cu
giai ma song song cac dong bit video diu vao ma phirc tap vé& mit tinh todn va thAm chi c6
thé khong kha thi trén céc thiét bi c6 bd giai ma phan cimg duy nhat hoic tai nguyén han
ché. Vi du, trong céc thiét ké hé théng IPTV hién tai, cac dau thu giai ma tin hiéu c6 kha
nang thie hién viée ghép va 1 yéu t6 chi phi dich vu chi yéu do tinh phtrc tap, kha ning
phan phéi va thdi gian tdn tai han ché cta chung. Viéc lam giam céc yéu td chi phi nay
thac déy céc nd luc lién tuc dé 4o hoa chire nang cua dau thu giai ma tin hi€u, vi du, chuyén
viéc tao ra giao dién nguoi dung sang tai nguyén dam may. Thiét bi chi ¢6 cac bd giai ma
video, duoc goi 1a cdc may tram khong xir Iy (zero client), 12 phan ctmg duy nhét huu lai
tai co s& cia khach hang theo cach tiép can nay. Tinh trang k¥ thuét tién tién nhat trong
thiét ké hé thong nay 14 su ghép dua vao viéc chuyén m4, tic 13, trong dang don gian nhét
clia n6: giai ma, ghép mién diém anh, va ma hoa lai trude khi hoic trong qué trinh truyén
tai. D& giam khéi lwong cong viée khoi chu ky giai ma va mi héa ddy du, hoat dong trong
mién hé sb bién ddi thay vi mién diém anh trudce tién duge d& xuit @& ghép PiP. Ké tir do,
nhiéu k§ thuat dé két hop hodc cit ngan cac budc ghép riéng 1& va 4p dung ching cho cac
bd ma hoa-giai ma video hién tai dugc d& xuét. Tuy nhién, phuong phép tiép cin dwa vao
viéc chuyén ma dé ghép noi chung van phirc tap v& mat tinh toan, lam anh huéng dén kha
ning mé rong hé théng. Tuy thudc vao phwong thirc chuyén ma, viéc ghép nay ciing c¢6 thé

anh huéng dén hiéu suét tdc do-d6 méo (rate distortion — RD).

Ngoaira, c6 nhiéu ung dung hién tai dugc xay dung dua vao céc 0, trong d6 0 la tip
hop con trong khong gian clia mit phang video dugc 14p ma doc 1ap véi cac 6 1an can. Cac

hé thdng tao dong dwa vao 6 cho video 360° thurc hién bang cach chia nho video 360° thanh
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cac & duge ma hoa thanh céc dong bit con & cac d6 phan gidi khac nhau va duge hop nhét
thanh mot dong bit duy nhét & phia khach hang phu thudc vao dinh huéng nhin ctia ngudi
dung hién tai. Ung dung khéc lién quan dén viéc hop nhat cac dong bit con 12 vi du cho su
két hop ctia ndi dung video truyén thdng cling v6i cdc quang cdo biéu ngir. Hon nita, viéc
két hop lai cac dong bit con cling c6 thé 13 mot phan quan trong trong cc hé thdng hoi
nghi video noi nhidu ngudi ding gl cdc dong video riéng 1é ctia ho dén mot bo thu noi
cac dong cubi cing duge hop nhat. Hon nita, cac hé théng ma hoa dam may dua vao 6
trong d6 video duogc chia thanh céc 6 va cdc ma héa 6 duge phén phdi cho cic néc riéng
biét va ddc 1ap dua vao kiém tra du phong trude khi cac dong bit ctua & két qua dugc hop
nhét tré lai thanh mot dong bit duy nhit. Trong tht ca cac tmg dung nay, cdc dong dugc
hop nhat & cho phép giai ma trén mot b giai ma video véi diém twong thich da biét. Viée
hop nhit & day c6 nghia la viét lai dong bit don gian khong yéu cAu c4c hoat ddng ma hoa
va giai ma ddy du caa dit liéu dugc 14p ma entropy cla dang ti tao dong bit hodc gid tri
diém anh. Tuy nhién, cac k§ thuat dugc s dung dé dam bao sy thanh cong ctia viée tao
thanh sy hop nhit dong bit, tirc 12 sy phu hop cia dong bit hop nhét thu dugc, bat ngudn
tir cac kich ban tmg dung rat khac nhau.

Vi du, cic bd ma hoa-giai ma ké thira hd tro ky thuat dugc d€ cap dén 1a tap hop 6
gi6i han chuyén dong (Motion Constrained Tile Set - MCTS) trong d6 b ma héa han ché
su du do4n lién anh giita cac anh s& duge gidi han trong cdc dudng bién cua cac 6 hodc
anh, tirc 12 khong str dung céc gia tri mau hodc cac gia tri phan tir ¢ phdp ma khong thudc
vé cling mot 6 hodc duge b tri & bén ngoai dudng bién anh. Ngudn gbc ctia k§ thuat nay
1a giai ma vung quan tAm (Region of Interest - ROI), trong d6 bd gidi ma co thé giai ma
chi doan con cu thé ctia dong bit va anh dugc 14p mad ma khong chay vao cac phén phu
thude khong thé giai quyét va tranh bi mat. Mot k¥ thuat tién tién khéc trong ngit canh nay
12 ban tin SEI cua cdu tric anh (Structure of Picture - SOP) dua ra chi bao vé ciu tric dong
bit duoc &p dung, tirc 1a th ty anh va cAu triic tham chiéu du doén lién anh. Thong tin nay
dwoc cung cip bang cach tém t4t cho timg anh gifta c4c diém truy c4p ngiu nhién (Random
Access Point - RAP), gi4 tri d&ém thtt tw anh (Picture Order Count - POC), ma dinh danh
tap hop tham sé chudi (Sequence Parameter Set - SPS) hoat dong, chi sb tap hop anh tham
chiéu (Reference Picture Set - RPS) vao SPS hoat dong. Dua vao thong tin nay, cAu tric
dong bit ¢6 thé duge nhan dang c6 thé hd trg cac bd chuyén ma, hdp trung gian hodc thuc

thé mang nhan biét phuong tién (media-aware network entity -MANE) hodc céc trinh phat
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da phuong tién dé thao téc hodc thay ddi cac dong bit, vi du, diéu chinh téc df bit, bo khung
hodc tua nhanh.

Mic di ca hai k§ thuat bao hiéu vi du & trén déu rit can thiét trong viéc hiéu liéu
viéc hop nhat don gian cac dong bit con ¢6 thé dugc thuc hién ma khong c6 nhitng thay
d6i ct phap khdng quan trong hodc tham chi chuyén ma day dt, nhung chiung khong c6
nghia la du. Chi tiét hon 14, viée hop nhéat don gian trong nglt canh nay dugc dac trung
bang cach dan xen cac don vi NAL ctia cac dong bit ngudn véi chi cac thao tac viét lai rat
nho, tie 1a viét cac tip hop tham s6 duoc st dung két hop vé6i kich thude hinh anh va ciu
tric 6 méi, sao cho moi dong bit cin hop nhit s& duoc b tri trong dién tich 6 riéng ré. Mitc
phure tap hop nhét tiép theo giy ra boi su viét lai cac phén tir tiéu dé cua l4t rat nho, 1y
tuéng nhét 1a khong 1am thay ddi cac ma c6 chidu dai thay ddi trong tiéu dé cua lat. Céc
muc phtc tap hop nhét khac c6 mat, vi du dé chay lai 14p ma entropy trén dit liéu 14t aé
thay d6i phan tir ¢t phép cu thé da duoc 14p ma entropy nhung c6 thé dugc thay ddi ma
khong cAn tai tao gia tri diém anh, didu nay c6 thé dugc coi 1a ¢6 loi va don gian hon so
v6i chuyén ma ddy da véi viée gidi ma va ma hoa video khong duge xem xét 1a don gian.

Trong dong bit hop nhét, tAt ca cac 14t déu chi dén ciing céc tip hop tham s6. Khi
céc tap hop tham sb cua cac dong bit gbc sir dung viéc thiét 1ap khéac nhau dang ké, thi viéc
hop nhéit don gian c6 thé s& khong kha thi, vi nhidu phan tir ¢t phap cla tap hop tham 56
¢ anh hudng thém t4i tiéu dé cuia 14t va ct phap tai tin cua 14t va chung thuc hién nhu vay
& mirc 6 khac nhau. Cang di sdu vao qué trinh giai ma phan tir ¢t phép, viéc hop nhat/viét
lai cang tré nén phire tap hon. Mot s6 loai phu thudc ct phap chung dang chu y (cua tép

hop tham sb va cac cAu triic khac) c6 thé dugc phan biét nhu sau.
A. Chi béo sy c¢6 mét cta ci phéap

B.  Céc phan phu thudc tinh toén gid tri

C. Diéu khién cong cu 1ap ma tai tin cua 14t
a. Cu phép ma dugce st dung trudce trong quy trinh giai ma (vi dy, 4n d4u hé sb,

gi6i han phén chia khéi)
b. Cu phap ma dugc st dung sau trong quy trinh giai ma (vi dy, ban hoan chinh
chuyén dong, bd loc vong lap) hodc didu khién quy trinh giai ma néi chung (anh tham

chiéu, thir tu dong bit)
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D. Céac tham sb dinh dang nguén

D61 véi loai A, céac tap hop tham sb mang nhiéu cd hiéu c6 mit cho cac cong cu
khac nhau (vi du, dependent_slice segments_enabled_flag hodc
output_flag present flag). Trong trudng hop c6 chénh lgch trong céc c& hi€u nay, co
hidu c6 thé duoc thiét 1ap dé kich hoat trong tap hop tham s6 chung va cac gié tri mic
dinh ¢6 thé duoc ghi 16 rang vao cic tiéu d& cta lat dugce hop nhét cua cic 14t trong dong
bit ma khong bao gdm cac phéan tir cti phép trude khi hop nhét, tirc 14 trong truong hop

nay, viéc hop nhét yéu cau thay d6i sang céc tap hop tham s6 va ¢l phép tiéu d& cua lat.

Dbi véi loai B, cac gia tri dugc bdo hiéu cia ct phap tip hop tham sb ¢6 thé duoc
str dung trong céc tinh toan cung v6i cac tham sb cua céc tap hop tham s6 khac hoic cac
tiéu dé cua 1at, vi du, trong HEVC, tham s6 luong tir héa (quantization parameter - QP) 14t
ctia 14t duoc st dung dé didu khién do tho ciia phép luong tir hoa cac hé s bién ddi cia tin
hiéu du cua 1at. Viéc bao hiéu cta QP 14t (SliceQpY) trong dong bit phu thudc vao viéc
b4o hiéu QP trén mrc tap hop tham sb anh (picture parameter set - PPS) nhu sau:

SliceQpY = 26 + init_qp_minus26 (tir PPS) + slice_qp_delta (tir tiéu & ctia 4t)

Khi moi 14t trong cac anh video dugc 1ap ma (hgp nhat) cdn tham chiéu PPS dugc
kich hoat giéng nhau, chénh 1éch & init_gp_minus26 trong cac PPS cla céc dong riéng 1€
ma s& duoc hop nht yéu cAu s didu chinh cta cac tiéu dé clia 14t dé phan 4nh gia tri chung
mdi cla init_gp_minus26, tirc 1a trong truong hop su hop nhit yéu cau thay d6i sang cac

tap hop tham sb va ¢t phap tiéu d& cta lat nhu ddi véi loai 1.

Déi v6i loai C, cac phan tir ¢t phap tap hop tham s6 khéc diéu khién céc cong cu
1ap ma c6 anh huodng dén cAu trac dong bit ctia tai tin cta lat. Cac loai con C.ava C.b ¢6
thé dugc phan biét phu thude vao mirc dd nao ctia quy trinh gidi ma ma phén tir ca phép c6
lién quan dén va (lién quan dén diéu d6) dd phirc tap lién quan dén nhing thay ddi ddi véi
cac phan tir cli phap nay, tirc 12 trong d6 phan tir ¢t phép c6 lién quan giita 14p ma entropy
va tai tao muc diém anh.

Vi du, mot phan tir trong loai C.a 1a sign_data_hiding_enabled flag diéu khién viéc
suy ra dit lidu déu cia cac hé sb bién dbi dugc 1ap ma. Viée an dit liéu déu hidu c6 thé bj
v6 hiéu hoa dé dang va dit liéu déu hiéu dugc suy ra twong tmg dugc ghi rd rang vao tai tin
cta lat. Tuy nhién, nhitng thay d6i nay t6i tai tin cta 14t trong loai nay khong yéu cau

chuyén dén mién diem &nh qua sy giai md day du trudc khi ma hoa video duge hop nhat
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theo didm anh 14an nita. Vi du khac 13 c4c xac dinh chia khéi duge suy ra, hodc ct phap
khéc bat ky trong d6 gia tri dugc suy ra co thé d& dang duoc ghi vao dong bit. Ttc 14, trong
truong hop nay, cac yéu ciu hop nhit thay d6i sang cac tap hop tham s, ¢t phéap tiéu d&
cua lat, va tai tin ctia lat ma yéu cdu giai md/ma héa entropy.

Tuy nhién, loai con C.b doi hdi cac phan it cti phap c6 lién quan dén cac quy trinh
trong chudi giai ma va do do, phan 16n trong quy trinh gi4i ma phtrc tap phai dugc thue
hién theo cdch ma viéc tranh cac budc gidi ma con lai la diéu khong mong mubn vé mit
thuc hién va tinh todn. Vi du, cac khic biét trong cac phén tir ¢t phap dugc nbi véi cac
rang budc bu chuyén déng “ban tin SEI (cAu tric cta thong tin anh) tap hop 6 gidi han
chuyén dong theo thdi gian” hodc quy trinh giai ma khac nhau lién quan dén ¢t phap nhu
“ban tin SEI” 1am cho viéc chuyén ma mérc didm anh khong thé tranh khéi. C6 rat nhiéu
xéc dinh clia bd ma hoa anh hudng dén tai tin cua 14t theo cdch ma khong thé thay ddi néu

khong c6 su chuyén ma muc diém anh day di nguoc véi loai con C.a.

Dbi véi loai D, ¢6 cac phan tir ¢t phap tap hop tham s6 (vi du, 14y méu con sic do
nhu duge biéu thi qua chroma_format_idc) trong d6 céc gid tri khdc nhau ma lam cho viéc
chuyén mi mirc diém 4nh khong thé tranh khoi cho céc dong bit con hop nhat. Ttc 13,
trong treong hop ndy, viéc hop nhét yéu cau quy trinh giai ma hoan toan, hop nhét muc
diém anh va ma héa hoan toan.

Danh sach trén khdng cé nghia la dy db, nhung ro rang 1a mot loat tham sb anh
hudng dén gia tri ctia viéc hop nhét cac dong bit con thanh mot dong bit chung theo nhiing

cach khac nhau va viéc theo ddi va viéc phan tich cdc tham s6 nay 12 mot ganh ning.
Ban chit k§ thuit ciia sang ché

Muc dich ctia sang ché 1a cung cap bd mi hoa-giai ma video d€ hop nhét hi€u qua

cac dong bit video.
Muc dich nay dat dugc bsi doi tugng cia cac diém yéu cau bao ho cta sang che.

Y tudng co ban clia sang ché 13 su cai thién viéc hop nhét nhiéu dong video dat
duoc bing cach chira mot hodc nhiéu ma dinh danh hop nhét. Phuong thirc nay lam cho
viéc gidm tai cac tai nguyén tinh todn kha thi va cling tang tdc d6 qué trinh hop nhat.

Theo cac phuong 4n cta sang ché, bd ma héa video dugce tao cdu hinh dé cung cap

dong video bao gdm thong tin tham s& duge ma héa mé ta nhidu tham s6 ma hoa, thong
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tin ndi dung video dugc mi hoa, tirc 13, dugec ma hoa bing cach st dung tham s6 m3 hoa
duoc xéc dinh boi thong tin tham sé, va mot hodc nhiéu ma dinh danh hop nhét biéu thi
liéu va/hodc cach, vi du, béng cach sir dung do phtrc tap nao, dang biéu dién video dugc
m3 hoa c6 thé duge hop nhét véi dang bidu dién video duge ma hoa khac. Viée sir dung do
phtrc tap nao co6 thé duoc xac dinh dua vao gié tri tham sb dugc xac dinh bdi thong tin tham
sb. Ma dinh danh hop nhét c¢6 thé 12 su ndi nhiéu tham sé ma hoa, cac tham s ma hoa phai
bang nhau trong hai dang bidu din video duoc ma hoa khac nhau @& c6 thé hop nhat hai
dang biéu dién video dugc ma hoa khic nhau st dung do phtc tap dugce xac dinh trude.
Ngoai ra, ma dinh danh hop nhét ¢6 thé 1a gi4 tri ham bam cta sy ndi nhiéu tham s6 ma
hoa, céc tham sb nay phai bang nhau trong hai dang biéu dién video dugc ma hoa khac
nhau d& c6 thé hop nhit hai dang bidu didn video dugc ma hoa khac nhau bang cach st
dung d6 phuc tap duge xéac dinh trude.

Theo céc phuong &n cua sang ché, ma dinh danh hop nhét c6 thé biéu thi dang biéu
di®n loai ma dinh danh hop nhat lién quan dén do phirc tap cia thii tuc hop nhat hodc, néi
chung, phuong phép hop nhat “phi hop” hop nhit thong qua viéc viét lai tip hop tham 50,
hodc hop nhét thong qua viéc viét lai c4c tAp hop tham sd va tiéu @& cua l4t, hodc hop nhat
thong qua viéc viét lai cac tap hop tham sb, tiéu dé cua 14t, tai tin ctia 14t, trong d6 ma dinh
danh hop nhit lién quan dén loai ma dinh danh hop nhét, trong d6 mé dinh danh hop nhat
lin quan dén loai ma dinh danh hop nhét bao gdm cac tham sé méa héa d6 ma phai bang
nhau trong hai dang biéu dién video dugc ma hoa khac nhau sao cho hai dang biéu dién
video dugc ma hoa khac nhau co thé hop nhét béng cach sir dung d6 phtrc tap cta thu tuc
hop nhat duge biéu didn béi loai ma dinh danh hop nhat. Gid trj ctia loai ma dinh danh hop
nhét c6 thé biéu thi quy trinh hop nhét, trong d6 bo ma héa video dugc tao cAu hinh dé
chuyén gifra it nhat hai gi4 tri sau sau vé loai ma dinh danh hop nhét; gia tri tht nhét cia
loai md dinh danh hop nhét biéu dién quy trinh hop nhét théng qua viéc viét lai tap hop
tham s6, gia tri thit hai ctia loai ma dinh danh hop nhat biéu dién quy trinh hop nhét thong
qua viéc viét lai cac tap hop tham sb va tiéu dé cua lat, va gid tri tht ba cta loai ma dinh
danh hop nhat biéu dién quy trinh hop nhét thong qua viéc viét lai cac tip hop tham sd,
tiéu dé ctia 14t va tai tin cta lat.

Theo cac phuong &n cta sang ché, nhiéu ma dinh danh hop nhit duoc két hop véi
d6 phtrc tap khéc nhau cta cAc thii tuc hgp nhét, vi du, timg mé dinh danh biéu thi tap hop

tham sé/ham bam va kiéu thi tuc hop nhit. B6 ma hoa c6 thé dugce tao cau hinh dé kiém
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tra viéc liéu cac tham sb ma hoa da dugce danh gia dé cung cap ma dinh danh hop nhét c6
gidng nhau trong tAt ¢4 cac don vi cta chudi video hay khong, va d cung cap ma dinh

danh hop nhét phu thudc vao su kiém tra.

Theo c4dc phuong 4n cua sang ché, nhidu tham s6 ma hoa c6 thé gbm cac tham sd
lién quan dén hop nhat ma phai gidng nhau trong cdc dong video khac nhau, tirc 1a, céc
dang bidu dién video duoc ma héa, dé cho phép viée hop nhét c6 do phirc tap thap hon so
v6i1 hop nhét bang cach giai ma diém anh ddy da, va trong d6 bd ma hoa video duge tao
cAu hinh dé cung cép mot hodc nhiéu m3 dinh danh hop nhét dwa vao cac tham sb lién quan
dén viéc hop nhét, tic 13, trong truomg hop khong ¢6 tham sé chung giita hai dang biéu
dién video duoc ma hoa, viéc gidi ma diém anh déy du dugce thuc hién, tic 13, khong co
kha ning giam do phtc tap cua quy trinh hop nhét. C4c tham s lién quan dén hop nhét
bao gdm mot hodc nhiéu trong sb hogc tAt ca cac tham sb sau: tham s6 mb ta gii han
chuyén dong tai dudong bién 9, vi du, théng tin ting cudng bd sung ctia tip hop dudi gisi
han chuyén dong (motion constrain tail set supplemental enhancement information -
MCTS SEI), thong tin v& cAu triic nhém anh (group of picture - GOP), tirc 13, 4nh xa tht
ty ma hoa thanh tha tu hién thi, chi bo diém truy cép ng?xu nhién, phan 16p theo thoi gian,
vi du v6i cu tric anh (Structure of Picture — SOP), SEI, tham sd m ta dinh dang l4p ma
sic d6 (chroma) va tham sé mo ta dinh danh 14p ma do choéi (luma), vi dy, t4p hop bao gom
it nhat dinh dang sac do va do choi/séc dd do sau bit, tham sb md ta su du doan vecto
chuyén dong nang cao, tham s6 mo ta @6 léch thich tmg mAu, tham s6 mo ta du dodn vecto
chuyén dong theo thoi gian, va tham s6 mo ta bd loc vong lip va cac tham s6 ma héa khéc,
tirc 13, céac tdp hgp tham sb (gém cac tap hop anh tham chiéu, tham s lugng tir hoa co s0,
va v.v.), tiéu d& cta 14t, tai tin cta lat dugc viét lai dé hop nhat hai dang bicu dién video

dugc ma hoa.

Theo cac phuong 4n cla sang ché, ma dinh danh hop nhit lién quan dén do phirc
tap thir nhét caa tht tuc hop nhit ¢c6 thé duogc xac dinh dua vao tp hop cc tham sb ma
héa thir nhét, khi tham s6 hop nhét lién quan dén do phuc tap tht hai ciia thi tuc hop nhét,
cao hon d9 phtic tap tha nhét, duoc xac dinh dua vao tp hgp cac tham s6 ma hoa thit hai,
4 tap hop con thue cta tp hop cac tham s6 ma héa thir nhét. Ma dinh danh hop nhét lién
quan dén do phtrc tap tht ba cta tht tuc hop nhét, cao hon do phtrc tap thir hai, c6 thé duoc
x4c dinh dwa vao tap hop cac tham sb ma hoa thir ba, 12 tAp hop con thuc clia tap hop céc

tham sd ma hda thtt hai. BO ma héa video dugc tao cAu hinh dé x4c dinh ma dinh danh hop
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nhét lién quan dén dd phirc tap thir nhét cia thi tuc hop nhit dua vao tap hop cac tham sb
ma hoa, vi du, tap hop thir nhit phai bang nhau trong hai dong video khic nhau, vi du, cac
dang bidu dién video dugc ma hoa dé cho phép viée hop nhét cac dong video ma chi bién
d6i cac tap hop tham s6 ma c6 thé ing dung cho nhiéu 14t trong khi khong thay d6i céc tiéu
d ciia 14t va tai tin cta l4t, tire 12 quy trinh hop nhat thong qua viée (chi) viét lai tap hop
tham s6. B6 ma héa video ¢6 thé duge tao cAu hinh dé xac dinh ma dinh danh hop nhét két
hop véi dd phirc tap thir hai cua thu tuc hop nhét dua vao tap hop céac tham s6 ma hoa, vi
du, tAp hop th hai phai bang nhau trong hai dong video khac nhau, vi du, céc dang biéu
dién video dugc ma hoa dé cho phép su hop nhét cac dong video ma bién ddi cac tap hop
tham s6 ma c6 thé ap dung duge cho nhidu 14t va cling bién ddi cc tidu dé caa lat trong
khi khong thay dbi tai tin cta lat, tirc 13, quy trinh hop nhét théng qua viéc viét lai cac tap
hop tham s va tiéu dé cua lat. B6 ma hoa video co thé dugc tao cAu hinh dé x4c dinh ma
dinh danh hop nhét két hop véi d phirc tap tht ba cta thi tuc hop nhat dwa vao tap hop
cac tham s& ma hoa, vi du, tp hop thi ba phai bang nhau trong hai dong video khac nhau,
vi du, cac dang bidu didn video dugc ma hoa dé cho phép viée hop nhét cdc dong video ma
bién d6i cac tap hop tham s6 ¢6 thé ap dung dugc cho nhiéu 14t, va ciing bién ddi cac tiéu
d& cla 14t va tai tin cta 14t nhung khong thuc hién viéc gidi ma diém anh va ma hoa lai
diém anh ddy du, tic 1 quy trinh hop nhét thong qua viéc viét lai cac tap hop tham s, tidu
d& cta 14t va tai tin cda lat.

Theo cac phuong 4n cua sang ché, bd hop nhét video dé cung cép dang biéu dién
video dugc hop nhét trén co s& nhidu dang biéu dién video dugc mi hoa, vi du, cac dong
video, trong d6 bd hop nhét video dugc tao cAu hinh dé nhan nhiéu dong video bao gém
thong tin tham sé duoc ma hoa mo ta nhiéu tham s6 ma hoa, thong tin ndi dung video dugc
ma hoa, tirc 14, dugc ma hoa béng cach st dung céc tham sb ma hoa duge xac dinh boi
thong tin tham s8, va mét hogc nhiéu ma dinh danh hop nht biéu thi liéu va/hogc céch sir
dung do phirc tap ndo ma dang bidu din video dwoc ma héa c6 thé duge hop nhét véi dang
biéu dién video dugc ma hoa khéc; trong d6 bd hop nhét video dugc tao cAu hinh d xac
dinh v& viéc sit dung phuong phap hop nhét, vi du, loai hop nhét, quy trinh hop nhét, phu
thudc vao cac ma dinh danh hop nhét, tic 13, phu thudc vao sur so sanh cadc ma dinh danh
hop nhét ctia cac dong video khac nhau. BO hop nhét video duoc tao cAu hinh @ lva chon
phuong phap hop nhét, trong sé nhidu phuong phéap hop nhét, phu thudc vao cac ma dinh
danh hop nhit. B hop nhét video c6 thé duge tao ciu hinh dé lya chon gitta it nhat hai
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phuong phép hop nhét sau day; phuong phap hop nhét thtr nhét 1a hop nhét cic dong video
ma chi bién ddi cac tap hop tham sb ma c6 thé 4p dung dugce cho nhiéu 14t trong khi khong
thay dbi cAc tiéu d& clia 14t va tai tin cua 14t; phuong phap hop nhét thir hai 1a hop nhét cac
dong video ma bién ddi cac tap hop tham s6 ma co thé ap dung duge cho nhiéu l4t va cling
bién ddi cac tiéu dé cta 14t trong khi khong thay dbi tai tin cua lat; va phuong phap hop
nhét thit ba I3 hop nhit cc dong video ma bién dbi cac tip hop tham s6 ma c6 thé 4p dung
duoc cho nhiéu 14t, va ciing bién ddi cac tidu dé cla 14t va tai tin cia lat nhung khong thuc
hién giai mi diém anh v ma héa lai diém anh ddy du, 1a cc phuong phép hop nhét c6 céc
dd phirc tap khac nhau phu thudc vao mot hodc nhiéu m3 dinh danh hop nhét.

Theo cac phuong an cia sang ché, bd hop nhit video duge tao chu hinh @ so sanh
c4c ma dinh danh hop nhét ctia hai hogc nhidu hon hai dong video lién quan dén cling
phuong phép hop nhit @3 cho hodc lién quan dén ciing loai ma dinh danh hop nhit dé tao
ra xac dinh liéu cé thuc hién viéc hop nhét bang cach st dung phuong phap hop nhét da
cho hay khong phu thudc vao két qua so sanh. BS hop nhét video c6 thé duoc tao cAu hinh
dé thuc hién c6 chon loc viéc hgp nhét bang cach st dung phuong phéap hop nhét di cho
néu viéc so sanh chi ra ring cdc mi dinh danh hop nhAt cta hai hodc nhidu hon hai dong
video lién quan dén phuong phap hop nhét da cho 1a bing nhau. By hop nhét video c6 thé
duoc tao chu hinh dé st dung phuong phap hop nhét ¢6 d6 phirc tap cao hon phuong phap
hop nhét da cho ma cac ma dinh danh hop nhét di so sanh duoc két hop néu su so sanh
clia cdc ma dinh danh hop nhat chi ra ring cic ma dinh danh hop nhét cta hai hogc nhiéu
hon hai dong video lién quan dén phuong phap hop nhét da cho 1a khac nhau, tic 13, khong
¢6 su so sanh thém cac tham s6 ma hoéa. Bd hop nhét video c6 thé dugc tao cdu hinh dé so
sanh c6 chon loc c4c tham s ma héa ma phai bang nhau trong hai hodc nhiéu hon hai dong
video @& cho phép viéc hop nhit cac dong video bing cach st dung phuong phap hop nhét
da cho néu su so sanh cac ma dinh danh hop nhét chi ra réng cac ma dinh danh hop nhét
ctia hai hodc nhidu hon hai dong video lién quan dén phuong phép hop nhit da cho 1 bang

nhau, va

trong d6 bd hop nhét video dugc tao cAu hinh dé thuc hién c6 chon loc viéc hop
nhét bang cach sir dung phuong phap hop nht da cho néu su so sanh cac tham s6 ma hoa
d3 néu, tic 13, cac tham s6 ma hoa ma phai bing nhau trong hai hodc nhiéu hon hai dong
video dé cho phép viéc hop nhéAt ctia cac dong video bang cach st dung phuong phéap hop

nhét da cho, chi ra ring cac tham sb ma hoa 1 bang nhau, va trong d6 bd hop nhit video
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dwoc tao cdu hinh dé thuc hién viéc hop nhét st dung phuong phéap hop nhit c6 dd phic
tap cao hon phuong phép hop nhét d3 cho néu su so sanh ciia cac tham sd ma hoa da néu

chi ra raing cac tham s6 ma hoa c6 sy khac nhau.

Theo cac phuong &n cua sang ché, bd hop nhét video c6 thé duoc tao cAu hinh dé
s0 sanh cac ma dinh danh hop nhit lién quan dén cac phuong phéap hop nhét c6 cac do phirc
tap khac nhau, tirc 13, so sanh ham bam, va trong d6 bo hop nhét video duoc tao cdu hinh
dé nhan dang phwong phép hop nhét ¢6 do phirc tap thdp nhit ma cdc ma dinh danh hop
nhét lién quan la béng nhau trong hai hoac nhiéu hon hai dong video s& dugc hop nhét; va
trong d6 bo hop nhét video dugc tao cAu hinh dé so sanh tap hgp céc tham sb ma hoa, tuc
13, cac tham sb ma héa riéng 18, thay vi phién ban bam ctia chiing, ma phai bang nhau trong
hai hodc nhiéu hon hai dong video s& duge hop nhit dé cho phép viéc hop nhit bang cach
st dung phuong phéap hop nhét dugc nhan dang trong d6 céc tp hop tham s6 ma hoa khac
nhau, thuong chdng 1an lién quan dén cac phuong phép hop nhét c6 do phirc tap khac nhau,
va trong d6 bd hop nhét video dugc tao cAu hinh dé hop nhét c6 chon loc hai hoic nhiéu
hon hai dong video bang cach st dung phuong phép hop nhit duoc nhan dang néu su so
sanh chi ra ring c4c tham s6 ma héa cta tap hop cac tham s6 ma hoa lién quan dén phuong
phép hop nhit duge nhan dang 14 bang nhau trong cdc dong video s& dugc hop nhit va
trong d6 bo hop nhit video dugc tao ciu hinh dé hop nhat hai hodc nhiéu hon hai dong
video bang cach sir dung phwong phéap hop nhét c6 do phitc tap cao hon phuong phap hop
nhét dugc nhan dang néu sy so sanh chi ra rﬁng cac tham sd ma hoa cia tap hgp céc tham
s6 ma hoéa lién quan dén phuong phép hop nhét dugc nhan biét c6 su khac nhau. Bo hop
nhat video duoc tao cAu hinh dé x4c dinh cac tham s6 ma héa nao cin duge bién dbi trong
quy trinh hgp nhét, tic 1 cac dong video hop nhét phu thudc vao mot hodc nhiéu chénh
1éch gifta cac ma dinh danh hop nhét, vi du, lién quan dén clting phuong phép hop nhat hodc
“loai ma dinh danh” hop nhét cta cac dong video khac nhau s& dugc hop nhét.

Theo cac phuong én cua sang ché, bd hop nhét video dugc tao cAu hinh dé thu dugc
céc tham sb ma hoa két hop hodc céc tap hop tham sé duoc ma hoa két hop, vi du tap hop
tham s chudi SPS va tip hop tham s6 anh PPS, lién quan dén céc lat cta tat ca cac dong
video s& dugc hgp nhét, dua vao clia cac tham s6 ma hoa clia cac dong video s& dugce hop
nhét, va dé chira cac tham sd ma hoa két hop vao dong video duoc hop nhét, vi du, trong
truong hop gia tri cua tht ca cac tham sb ma hoa cia mot dang biéu dién video duoc ma

hoa va dang bieu dién video dugc ma hoa khéc la giong nhau, thi cac tham sO ma hoa dugc
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cap nhat bang cach sao chép cic tham s6 chung, trong trudng hop c6 khac biét bat ky gitra
c4c tham sb ma héa ctia dang biéu dién video mi hoa, thi cdc tham s6 ma hoa duoc cap
nhat dua vao dang biéu dién video duoc ma hoa chinh (tic 13, mot dang biéu dién video
duoc mi hoéa 14 chinh va dang biéu dién video dugc ma hda con lai 1a phu), vi du, mot sb
tham s& ma hoa c6 thé duoc lam thich ing theo td hop cua cac dong video, vi du, téng kich
thudc anh. Bo hop nhét video dugc tao cAu hinh dé 1am thich mg céc tham s6 ma hoa két
hop riéng 1€ véi céac 14t video riéng 1€, vi du, dugc xac dinh trong cac tiéu dé cua l4t, hodc
vi du, khi st dung phuong phap hop nhit c6 d6 phiic tap cao hon do phirc tap thap nhat,
8 thu duoc cac 14t dugc bién dbi dé duoc chira trong dong video dugc hop nhét. Cac tham
s6 ma hoa dugc 1am thich tmg bao gdm tham sb biéu dién kich thudce anh clia dang biéu
dién video duoc ma hoa s& duoc hop nhét, trong d6 kich thudc anh duoc tinh toan dua vao
kich thuéc anh cua dang biéu dién video dugc ma hoa s& dugce hop nhét, tc 13, trong chiéu

twong Gng va ngt canh sdp dat trong khdng gian ctia chiing.

Theo cac phuong &n cua sang ché, bo ma hoa video dé cung cip dang biéu dién
video dugc ma hoa, tic 13, dong video, trong d6 bd ma hoa video cd thé duoc tao ciu hinh
dé cung cép thong tin yéu cau vé kha nang do chi tiét tho, vi du, thdng tin mirc; mtrc 3 hodc
muc 4 hodc mtc 5, ma md ta tinh twong thich cua dong video v6i bd giai ma video, vi du,
kha niang giai ma ctia dong video bdi bd giai ma video, c6 mic kha néng trong s6 nhiéu
muc kha ning duoc dinh trude, va trong d6 bo ma héa video duge tao cAu hinh dé cung
cép thong tin yéu cAu vé kha nang d6 chi tiét min, vi dy, thong tin giéi han mic hop nhat,
ma md ta thanh phan nao ctia yéu cau vé kha ning cho phép dugc, tirc 13, kha ning cta bd
giai ma, lién quan dén mot trong sé mirc kha nang dinh trude dugce yéu cdu dé giai ma dang
biéu dién video duoc ma hoa, va/hodc mo ta thanh phén nao cua yéu ciu vé kha nang cho
phép dugc, tire 13, “gi¢i han murc cia dong bit duge hop nhét”, dang biéu dién video dugc
ma héa, tirc 1a dong bit con dong gbp vao dong video dugc hop nhét ma dong vieo dugc
hop nhét thanh, yéu cau vé kha nang phi hop véi mot trong sb cac muc kha ning dugc
dinh trudc, tirc 13, yéu ciu vé kha ning ma nhé hon hoac béng yéu cau vé kha ning cho
phép duoc, “yéu cau vé kha ning cho phép dugc ctia dong bit duge hop nhit ma phit hop
véi mot hodc nhiéu mirc kha ning dugc dinh trude” trong tmg véi “mire gidi han cua dong
bit duoc hop nhat”. Bd ma héa video duge tao cAu hinh dé cung cép thong tin yéu ciu vé
kha ndng do chi tiét min sao cho thong tin yéu cau vé kha nang do chi tiét min bao gbém gia

tri ty s& hodc gié tri phan trdim ma dugc dé cap dén mot trong so cdc mue kha ndng duoc
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dinh truéc. BO ma héa video dugce tao cAu hinh dé cung cép thong tin yéu céu vé kha ning
d6 chi tiét min sao cho thong tin yéu cau vé kha nang do chi tiét min bao gdm thong tin
tham chiéu va thong tin thanh phén, va trong d6 thong tin tham chiéu mé ta mirc ndo trong
sb cac mirc kha ning duoc dinh trude ma thong tin thanh phan duge tham chiéu dén sao
cho thong tin yéu cau vé kha ning do chi tiét min md ta thanh phan ctia mot trong s6 mirc

kha ndng dugc dinh trude.

Theo phuong 4n cia sang ché, bd hop nhét video dé cung cip dang biéu dién video
duoc hop nhét dua vao nhiéu dang biéu dién video dugc ma hoa, tirc 13, cac dong videb,
trong d6 bd hop nhét video c6 thé dugc tao cAu hinh dé nhén nhiéu dong video bao gém
thong tin tham s duoc md hoamo ta nhiéu tham s ma hoa, thong tin ndi dung video duge
ma hoéa, vi du, dugc ma hoa béng cach st dung céc tham s6 ma hoa duge xac dinh béi
thong tin tham 3b, thong tin yéu clu vé kha nang do chi tiét tho, vi du, thdng tin mirc; muic
3 hodc mirc 4 hoic mirc 5, ma md ta tinh twong thich ctia dong video v6i bd giai mé video,
tire 13, kha ning giai ma dong video boi bd giai ma video, c6 mite kha néng trong sb nhiéu
muc kha ning dugc dinh trudce, va thong tin yeu cu vé kha ning dd chi tiét min, vi du,
théng tin gidi han murc hop nhét, trong d6 bo hop nhét video duoc tao ciu hinh dé hop nhat
hai hodic nhiéu hon hai dong video phu thudc vao thong tin yéu ciu v& kha nang do chi tiét
thé va théng tin yéu ciu vé kha ndng do chi tiét min. B hop nhét video c6 thé dugc tao
cAu hinh @ x4c dinh c4c dong video nao c6 thé dugc bao gbdm hoic dugc chira trong dong
video dugc hop nhét, tirc 12 khdng c6 sy xAm pham yéu ciu vé kha nang cho phép dugc,
tte 12 yéu cau vé kha niang cho phép dugc cla dong video dugc hop nhét phit hop véi mot
trong sd céc mirc kha nang dugc dinh trude phu thude vao thong tin yéu cau vé kha nang
do phén giai min. B hop nhét video c6 thé dugc tao ciu hinh dé xac dinh liéu dong video
dwoc hop nhét hop 1¢ hay khong, vi du, khong ¢6 sy xdm pham yéu ciu vé kha nang cho
phép duoc, tuc 1a sao cho yéu ciu vé kha ning clia cac dong video dugc hop nhat phi hop
v6i mot trong sb cac mire kha nang duge dinh trude co thé thu duoc bang cach hop nhét
hai hodc nhidu hon hai dong video phu thudc vao thong tin yéu ciu vé kha nang d6 phan
giai min. B hop nhit video duoc tao ciu hinh dé tong két thong tin yéu cdu vé kha ning
@5 chi tiét min cta nhidu dong video s& dugc hop nhét, vi du, &€ xéac dinh cac dong video
ndo c6 thé duoc bao gdm hodc dé xéc dinh lidu dong video dugc hop nhét hop 18 c6 thé

thu dugc hay khong.
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Theo cac phuong an cta sang ché, bd giai ma video dé giai mi dang biéu dién video
duoc cung cép, trong d6 bo gidi ma video dugc tao cAu hinh dé nhan dang biéu dién video
gbm nhiéu dong video con, tirc 13, nhiéu dong bit con ctia toan bo dong bit, bao gbm thong
tin tham sé dugc ma hoa mo ta nhiéu tham s ma hoa, théng tin ndi dung video dugc ma
hoéa, thong tin yéu cau vé kha nang do chi tiét tho, ma md ta tinh twong thich cia dong
video véi bd giai ma video c6 murc khé ning trong s6 nhiéu mirc kha nang duoc dinh trudc,
va thong tin yéu cau vé kha nang d6 chi tiét min, tirc 13, thong tin twong tng, vi du, dugc
mang trong ban tin SEI, trong d6 b giai ma video duoc tao cAu hinh dé x4c dinh liéu yéu
cdu vé kha nang dugc td hop ctia nhiéu dong video con s& dugc hop nhét, nhu dwoc mé ta
b&i théng tin yéu cau vé kha nang do chi tiét min, c6 ph hop véi céc gidi han duge dinh
truGe can tuan thi, tic 13, cac gidi han cu thé murc cia bd giai ma hay khong. B gidi ma
video ¢6 thé con duge tao ciu hinh dé phén tich thong tin yéu cau vé kha ning do chi tiét
tho va thong tin yéu cau vé kha nang do chi tiét min da nhan dé thu duoc chi bao vé muc
kha nang va thanh phan cia yéu cau vé kha nang cho phép dugc.

MO ta vin tit cac hinh vé

Cac phuong an vu tién cua sang ché dugc mo ta dudi day dua vao cac hinh vé, trong
do:

Fig.1 thé hién so d6 khéi ctia may cung cip dang biéu dién video duoc ma hoa theo
mot vi du vé bd ma hoéa video trong d6 khai niém hop nhét dong bit theo cac phwong én

cta sang ché cé thé duoc thuc hién;

Fig.2 thé hién so dd gian lwgc minh hoa vi du vé cAu triac dong bit theo cac phuong

an cla sang che;

Fig.3 thé hién so d6 khdi cua may cung cép dang biéu dién video dugc ma hoa theo
mot vi du khac vé& bd mi hoa video trong d6 khai niém hop nhét dong bit theo cac phurong

an cua sang ché c6 the dugc thuc hién;

Fig.4 thé hién so d6 gian lugc minh hoa vi du vé cdc tham sO mé hda theo cac

phuong &n cla sang che;

Fig.5a, Fig.5b thé hién vi du v& tap hop tham s& chudi (SPS) chi tiét biéu thi trén
Fig4,;

Fig.6a, Fig.6b thé hién vi du vé tap hop tham sd anh (PPS) biéu thi trén Fig.4;
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Fig.7a dén Fig.7d thé hién vi du v& tiéu d& cta 14t chi tiét biéu thi trén Fig.4;

Fig.8 thé hién cAu truc chi tiét ctia anh trong ban tin thong tin nang cao bd sung

(supplement enhancement information - SEI) biéu thi trén Fig.4;

Fig.9 thé hién céc tap hop 0 gi6i han chuyén dong chi tiét trong ban tin SEI biéu thi
trén Fig.4;

Fig.10 thé hién so dd khdi ciia may cung cép dang bidu dién video dwoc hop nhit
theo mdt vi du vé bd hop nhat video trong d6 khai niém hop nhét dong bit theo cdc phuong

an cua sang ché c6 thé dugc thuc hién;

Fig.11 thé hién so dd gian lwge minh hoa quy trinh x4c dinh ctia do phic tap hop

nhat theo cac phuong 4n cua séng cheé;

Fig.12 thé hién so d6 gian luoc minh hoa chu tric dong bit ctia nhidu dang biéu dién
video s& dugc hop nhét va ciu triic dong bit ctia dang bidu dién video dugc hop nhét theo

khéi niém hop nhét dong bit clia séng ché;

Fig.13 thé hién so dd khdi ciia médy cung cép dang biéu dién video duoc hop nhat
theo mdt vi du khéc cta bd hop nhét video trong d6 khai niém hop nhét dong bit theo cac

phuong 4n cua sang ché c6 the dugc thuc hién;

Fig.14 thé hién so dd khdi ctia mdy cung cap dang biéu dién video dugc ma hoa
theo mot vi du vé bd ma hoa video cung cép thong tin yéu cdu vé& kha ning biéu dién video
hop nhét theo c4c phuong 4n clia sang ché c6 thé duoc thuc hién;

Fig.15 thé hién so dd khdi ctia may cung cip dang bidu dién video dwoc hop nhit
theo mot vi du v& bd hop nhét video cung cip thong tin yéu cau vé kha ning biéu dién
video duoc hop nhét theo cac phuong an cua sang ché c6 thé duoc thuc hién; va

Fig.16 thé hién vi du vé chu tric clia ct phép ban tin thong tin ning cao bd sung
(SEI) biéu thi thong tin mtrc.

M ta chi tiét sang ché

Phan md ta sau day néu céc chi tiét cu thé nhu céc phuong 4n, tht tuc, k¥ thuét, v.v.
cu thé cho muc dich giai thich va khong nhim muc dich giéi han. Phan nay s& dugc dénh
gia cao bdi nguoi ¢ hiéu biét trung binh trong linh vuc k§y thuét rang céc phuong 4n khéc

c6 thé str dung ngoai nhirng chi tiét cu thé nay. Vi du, du phan md ta sau dy dugc tao diéu
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kién thuén loi bé‘mg cach st dung cac tmg dung vi du khong gidi han, ky thuét co thé duoc
stt dung cho kiéu bd ma héa-giai ma video bét ky. Trong mot sb truomg hop, su mo ta chi
tiét v& cac phuong phép, giao dién, mach va thiét bi da biét duoc bo qua dé khong lam kho
hiéu ban m6 ta bang chi tiét khong can thiét.

Céc phén tir gidng hoic trong duong véi chirc nang gidng hoic trong duong dugc
bidu thi trong phin mé ta du6i ddy béi cac ky hiéu tham chiéu gidng nhau hodc tuong

duong.

Sang ché de xuét cac bd mi hoa-giai ma video trong twong lai nhu ma hod video da
nang (Versatile Video Coding — VVC) v6i phuong tién dé dat chi bao trong mdi dong bit
con cho phép su nhén dang cac dong bit con ¢6 thé duoc hop nhat v6i nhau thanh mot dong
bit hop 1é hodc dé nhan dang cac dong con khong thé duoc hop nhét vi nhau véi mic do
phirc tap di cho thanh mot dong bit hop 1&. Chi béo, dugc goi la “ma dinh danh hop nhat”
trong phan sau ddy, con cung cAp thong tin vé phuong phap hop nhat phi hop thong qua
chi bao dugc goi 12 “kiéu ma dinh danh hop nhat”. Biét rng hai dong bit mang “ma dinh
danh hop nhét” va gié tri cua chiing twong tu, viéc hop nhét cac dong bit con thanh dong
bit két hop méi véi mire phirc tap hop nhét d cho (phuong phép hop nhét lién quan) la
kha thi.

Fig.1 thé hién bd ma hoa 2 cung cip dang bicu dién video dugc ma hoa, tirc 12 dong
video dugc ma hoa 12 dua vao dong video dugc cung cép (dau vao) 10 bao gbm 161 bd ma
héa 4 gdm bd phan x4c dinh tham s6 ma hoa 14, su cung cip ma dinh danh hop nhét 6.
Dong video dugc cung cép 10 ciing nhu dong video dugc ma héa 12 1an luot ¢6 ciu tric
dong bit, vi du, nhu duge thé hién trén Fig.2 12 cAu hinh dugc don gidn héa. Céu tric dong
bit bao gdm nhiéu don vi 16p triru tegng hoa mang (Network Abstraction Layer - NAL) va
ting don vi NAL gdm c4c tham s va/hodc dir liéu khac nhau, vi dy, tdp hop tham s6 chudi
(SPS) 20, tdp hop tham s6 anh (PPS) 22, lam méi bd giai ma tirc thoi (instantaneous
decoder refresh - IDR) 24, thong tin nang cao bd sung (SEI) 26, va nhiéu lat 28. SEI 26
gém nhiéu ban tin, tic 13, cAu tric cta anh, tip hop 6 gidi han chuyén dong vav.v.. Lat 28
bao gbm tiéu dé 30 va tai tin 32. B phén x4c dinh tham sb ma héa 14 xac dinh tham sb
ma hoéa dua vao SPS 20, PPS 22, SEI 26 va tiéu dé cia 14t 30. IDR 24 khong phai la yéu
t6 cAn thiét d& x4c dinh tham s6 m3 héa theo sang ché, nhung IDR 24 ¢6 thé duge bao gdm
tiy chon dé xac dinh tham s6 ma hoa. Su cung cdp ma dinh danh hop nhit 6 cung cip ma
dinh danh hop nhat bidu thi liéu va/hogc cach (v6i d phic tap nao) ma dong video duge
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mi hoéa co6 thé duoc hop nhét v6i dong video dugc ma hoa khac. Ma dinh danh hop nhAt
xéc dinh mi dinh danh hop nhét biéu thi dang biéu dién kiéu ma dinh danh hop nhat lién
quan dén do phirc tap cua thi tuc hop nhét hodc, néi chung, phuong phép hop nhét “phu
hop”, vi du, hop nhét thong qua viéc viét lai tap hop tham sb, hoac hop nhét thdong qua viéc
viét lai tip hop tham sé va tiéu dé cua 1at, hodc hop nhét thong qua viée viét lai tap hop
tham sb, tiéu d& cta 14t, tai tin cta 1at, trong 6 ma dinh danh hop nhét lién quan dén kiéu
mé dinh danh hop nhét, trong d6 ma dinh danh hop nhat lién quan dén kiéu ma dinh danh
hop nhét bao gdm céc tham s6 ma hoa d6 ma phai bang nhau trong cac dang biéu dién
video dugc ma hoa khac nhau sao cho hai dang biéu dién video dugc ma hoéa khic nhau cé
thé hop nhit duoc bing cach st dung dd phirc tap clia thi tuc hop nhat duoc biéu dién boi
kiéu ma dinh danh hop nhit.

Két qua 13, dong video duge ma hoa 12 gbm thong tin tham s6 dugc ma hoa mo ta
nhiéu tham s ma hoa, thong tin ndi dung video dugc ma hoa va mot hodc nhiéu ma dinh
danh hop nhit. Trong phuong 4n nay, ma dinh danh hop nhét duoc xac dinh dua vao céc
tham s6 ma hoa. Tuy nhién, c6 kha ndng la gia tri ma dinh danh hop nhét s& dugc thiét 14p
theo mong mubn cla ngudi van hanh bd ma héa véi sy dam bao yéu vé viéc tranh xung
6t ma c6 thé 1 da cho hé théng kin. Cac thuc thé bén thi ba nhu truyén hinh quang ba k§
thuat s6 (Digital Video Broadcasting - DVB), uy ban hé théng truyén hinh tién tién
(Advanced Television Systems Committee - ATSC) va tuong tu c6 thé x4c dinh céc gid tri

ctia ma dinh danh hop nhét s& duge st dung trong cac hé thong nay.

Kiéu ma dinh danh hop nhit mo ta nhu duéi ddy xem xét phuong 4n khic theo sang
ché sir dung cac hinh vé tir Fig.3 dén Fig.9.

Fig.3a thé hién bo ma héa 2 (2a) bao gdm 151 bo ma hoa 4 va ma dinh danh hop nhét
6a, va bidu thi dong di liéu trong bd ma hoa 2a. Ma dinh danh hop nhit 6a gom phan tir
bam thir nhit 16a va phan t& bam thir hai 16b cung cap gia tri bam dudi dang mé dinh danh
hop nhét d& chi béo kidu hop nhét. Tic 13, gia tri hop nhat c6 thé dugc thuc hién tir viée
két hop céc gia tri dugc ma hoa cua tap hop cac phan tir ¢t phap (céc tham s6 ma hoa)
dugce xac dinh ctia dong bit, trong phén sau day duogc goi 12 tap hop bam. Gid tri ma dinh
danh hop nhét ciling c¢6 thé dugc tao thanh bang cach cap su két hop cac gia tri dugc lap
m3 & trén vao ham bam da biét nhu MDS5, SHA-3 hodc ham thich hop khac bét ky. Nhu
dugc thé hién trén Fig.3, dong video dAu vao 10 gbém thong tin video dau vao va dong
video du vao 10 dugc xir Iy & 16i bd ma hoa 4. Lai bd ma héa 4 ma hoa ndi dung video
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dAu vao va thong tin noi dung video dd ma hoa duge luu trit trong tai tin 32. BO phan xac
dinh tham s6 mi hoa 14 nhén thong tin tham s6 bao gbm SPS, PPS, tiéu dé cta lat va ban
tin SEL. Thong tin tham s6 ndy dugc luu trit trong mdi don vi twong tmg va dugc nhan &
swr cung cAp ma dinh danh hop nhét 6a, tic 13, dugc nhan lan luot & phén tir bam tht nhat
162 va thi hai 16b. Phin tir bam tht nhat 16a tao ra gi4 tri bam, vi dy, biéu thi kiéu ma
dinh danh hop nhat 2 dya vao céc tham sb ma hoa, va phan tir bam thir hai 16b tao ra gia
tri bam, vi du, biéu thi ma dinh danh hop nhét kiéu 1 dua vao cdc tham s6 ma héa.

Noi dung cita tap hop bam, tirc 1a gié trj phan it ¢ phap (tirc 13, tham s6 hop nhat)
nao duge két hop tir gid tri ma dinh danh hop nhét, xdc dinh chat lugng cta chi bio kha
nang hop nhét d6i véi cc loai ct phap & trén.

Vi du, kidu mé dinh danh hop nhét bidu thi phwong phap hop nhét phit hop dbi véi
ma dinh danh hop nhét, tc 12 cac mitc kha nang hop nhét khac nhau twong Umg véi cac
phan tir ¢t phip dugc tich hop trong tap hop bam:

Kiéu 0 — M3 dinh danh hop nhat dé hop nhét théng qua viéc viét lai tdp hop tham

Kiéu 1 — M3 dinh danh hop nhét dé hop nhét thong qua viéc viét lai tap hop tham
sb va tiéu dé cua lat

Kiéu 2 — M3 dinh danh hop nhét dé hop nhét théng qua viéc viét lai tap hop tham
sd, tiéu d& cua lat, va tai tin cta 14t

Vi du, biét ring hai dong bit con dAu vao di cho s& dugce hop nhit trong ngit canh
ctia img dung, thiét bi c6 thé so sanh céc gid tri cia ma dinh danh hop nhét va kiéu ma dinh
danh hop nhét va két luan vé trién vong ctia viéc st dung phuong phap lién quan dén kiéu

ma dinh danh hop nhét trén hai dong bit con.

Bang sau diy chi ra viéc anh xa gifta c4c loai phan tu ct phéap va phuong phéap hop

nhét lién quan.

Loai cii phap Phwong phap hop nhit

A 0
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B 1
C.a 2
Cb,D Chuyén ma day da

Nhu da dugc dé cap & trén, loai ¢ phép khong ¢ nghia 1a toan dign, nhung tré nén
r3 rang rang mot loat tham sb anh hudng dén gia tri cta viéc hop nhét cac dong bit con
thanh dong bit chung theo céc cach khac nhau va viéc theo doi va phén tich cac tham sb
nay 1a ganh ndng. Ngodi ra, loai ¢t phép va (kiéu) phwong phép hop nhét khong hoan toan
tuong g va do do, yéu cau mot s6 tham sd, vi du, dbi vé4i loai B, nhung c4c tham sb giéng

nhau khong yéu cau cho phuong phép hop nhit 1.

Céc gia tri ma dinh danh hop nhat theo hai hogc nhiéu hon hai gid tri kiéu ma dinh
danh hop nhét duge tao ra va duge viét vao dong bit @& cho phép thiét bj d& dang nhén biét
phuong phéap hop nhat c6 thé ap dung dugc. Phuong phép hop nhét (kiéu) 0 bicu thj gid tri
thr nhét cta kidu ma dinh danh hop nhét, phuong phap hop nhat (kiéu) 1 biéu thi gia tri
th hai ctia kidu ma dinh danh hop nhét, va phuong phap hop nhét (kiéu) 3 biéu thi gid tri
thtt ba cta kiéu ma dinh danh hop nhét.

C phéap vi du sau day cin duoc tich hop vao tip hop bam.

e Ban tin SEI tap hop 6 gi6i han chuyén dong theo thdi gian biéu thi su gii han
chuyén dong & dudng bién 6 va anh (phwong phap hop nhét 0, 1, 2, loai ca phap C.b)

e Ban tin SEI thong tin cAu trac anh xac dinh cAu trac GOP (t&c 1a éanh xa tht tu
lap ma thanh th tw hién thi, chi bao diém truy cép ngau nhién, phan 16p theo thoi gian,
cu tric tham chiéu) (phwong phap hop nhit 0, 1, 2, loai cu phap C.b)

e Céc gi tri phan tir cti phap ctia tap hop tham s6

o c4c tap hop anh tham chiéu (phwong phap hop nhat 0, loai ¢t phép B)

o dinh dang sdc d (phuong phép hop nhét 0, 1, 2, loai ci phap D)

o céc dd léch QP co s6, QP sic d6 (phuong phép hop nhét 0, loai ¢t phép
B)
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o o chéi/sic @ do sau bit (phuong phép hop nhit 0, 1, 2, loai ¢t phép D)

o cac tham sb hrd

6 tré dén ban dau (phwong phép hop nhét 0, loai ct phap B)

do tré loai bo ban dau (phuong phip hop nhét 0, loai cti phap B)

o cac cong cu lagp ma

céc cau tric khoi 14p ma (kich thude khoi toi da/tdi thi€u, cac phan

chia dugc suy ra) (phuong phép hop nhét 0,1, loai ct phap C.a)

kich thudc bién d@di (t6i da/tdi thiéu) (phwong phép hop nhét 0, 1,
loai ct phap C.a)

st dung khéi PCM (phuong phap hop nhat 0, 1, loai ¢t phép C.a)

Du doan vecto chuyén dong nang cao (phuong phap hop nhét 0,
1, 2, loai ct phap C.b)

Do 1éch thich tng mau (phuong phap hop nhat 0, loai cti phap C.b)

Du doén vecto chuyén dong theo théi gian (phuong phap hop nhét
0, 1, 2, loai ct phap C.b)

lam min ndi anh (phwong phéap hop nhét 0,1, loai ci phap C.a)
céc 14t phu thudc (phuong phap hop nhét 0, loai cti phdp A)
4n d4u (phwong phap hop nhét 0,1, loai ¢t phap C.a)

du doan c6 trong sb (phwong phap hop nhét 0, loai cti phap A)

bo qua lugng tir hoa (transquant bypass) (phwong phéap hop nhét
0,1, loai ct phép C.a)

ddng bd ma hoa entropy (phuong phép hop nhat 0,1, loai ct phép
C.a) (Skup4)

bd loc vong lap (phuong phép hop nhét 0,1,2 loai ca phap C.b)

Céc gia tri tiéu dé cua lat

-19-



48831 20/67

o ID tap hop tham s (phuong phap hop nhét 0, loai ¢t phép C.a)
o tap hop anh tham chiéu (phwong phép hop nhat 0,1, loai ct phép B)

e Viéc st dung cua cp. bdo hiéu dia chi CTU ngém (duogc dé cap boi don sang
ché chau Au s: EP 18153516) (phuong phéap hop nhat 0, loai ¢t phép A)

Tire 13, d6i v6i gid tri thir nhit ciia kidu ma dinh danh hop nhét, tic 14, kiéu 0, cac
phan tir ¢ phép (c4c tham s8) gi6i han chuyén dong & cac duong bién 0 va anh, c4u trac
GOP, cac tap hop anh tham chiéu, dinh dang sic dd, tham ) luong tr hoa co s& va tham
s6 Tugng tit hoa séc 49, do chéi/sic do do sau bit, cac tham sé giai ma tham chiu gia dinh
gﬁ”)m tham s6 vé do tré dén ban dau va do tré loai bod ban dAu ctia tham sb, cac cAu trac khdi
ma hoa, kich thude cuc tidu va/hodc cuc dai bién ddi, st dung khdi diéu ché ma xung, dy
doan vecto chuyén dong ning cao, d léch thich img mau, du doan vecto chuyén dong theo
thoi gian, md ta lam min ndi anh, céc 14t phu thudc, 4n d4u, du doan c6 trong sb, bod qua
bién ddi lwong tir hoa, ddng bd 14p ma entropy, bd loc vong lap, gia tri tieu dé ctia 1at gdbm
ID tap hop tham s, gia tri tiéu dé cua 14t gdm tap hop anh tham chiéu, va viéc sir dung
viéc bao hiéu dia chi by phén bién ddi ma hoa ngém nén dugc tich hop vao tdp hop bam.

D&i v6i gid tri thir hai ctia kiéu ma dinh danh hop nhat, tic 13, kidu 1, céc phan t
ct phap (céc tham s6) gi6i han chuyén dong tai cac duong bién 0 va anh, céu trac GOP, 7
dinh dang sic do, do choi/sic do do sau bit, cac cAu trac khoi 14p ma, céc kich thudce cuc
tiéu va/hodc cuc dai bién dbi, str dung khdi diéu ché ma xung, du doan vecto chuyén dong
ning cao, dd 1éch thich ung mau, du doan vecto chuyén dong theo thoi gian, lam min ndi
anh, 4n diu, bo qua bién d6i lugng tr hoa, df‘)ng b0 1ap ma entropy, bd loc vong ldp, va gia

tri tiéu d& ctia 14t gdm tap hop anh tham chiéu.

Déi véi gia tri thit ba ctia kidu ma dinh danh hop nhét, tire 13, kiéu 2, céc phén tir ct
phép (cac tham s8) gi6i han chuyén dong tai cac dudong bién 6 va anh, ciu trac GOP, dinh
dang sdc do, do choi/séc do do sau bit, du doan vecto chuyén dong nang cao, do 1éch thich
ung mau, du doan vecto chuyén dong theo thoi gian, b loc vong 1ap.

Fig.4 thé hién so 46 gian lugc minh hoa vi du vé& c4c tham s6 ma hoa theo cac
phuong 4n cta sang ché. Trén Fig.4, ky hiéu tham chiéu 40 biéu dién kiéu 0 va phan tir ct
phép thue vé kiéu 0 duge bidu thi bi duong chim. Ky hiéu tham chiéu 42 biu dién kieu

1 va céc phan tir ci phap thude vé kidu 1 dugc bicu thi bdi duong binh thuong. Ky hiéu
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tham chiéu 44 bidu didn kidu 2 vA cac phin ti ¢t phap thudce vé kiéu 1 duge bidu thi boi
duong nét dut.

Fig.5a va Fig.5b 12 vi du vé tp hop tham s6 chudi (SPS) 20 va cac phan tir ¢l phép
duoe yéu ciu cho kiéu 0 duogc biéu thi béi ky hiéu tham chiéu 40. Theo cach tuong tu, cac
phn it ¢t phép ma duge yéu cAu cho kidu 1 dugc biéu thi béi ky hiéu tham chiéu 42 va

cac phé"ln tr cu phap dugc yéu cAu cho kiéu 2 dugc biéu thi bai ky hiéu tham chiéu 44.

Fig.6a va Fig.6b 1 vi du v& tap hop tham sb anh (PPS) 22 va c4c phén tir cli phap
dugc yéu cau cho kiéu 0 dugc biéu thi bsi ky hiéu tham chiéu 40 cling nhu céc phan tir ct

phap ma dugc yéu cdu cho kidu 1 duoc biéu thi boi ky higu tham chiéu 42.

Fig.7a dén Fig.7d 1a vi du v& tiéu dé ctia 14t 30 va chi mot phén tir ¢t phép cia tiéu

8 ctia 14t 13 cAn thiét cho kiéu 0 nhu duge biéu thi boi ky hiéu tham chiéu 40 trén Fig.7C.

Fig.8 1a vi du vé cAu tric cta cac anh (SOP) 26a va tAt ca cac phén tir ¢ phap thudc

vé SOP dugc yéu ciu cho kiéu 2.

Fig.9 13 vi du v& c4c tap hop 6 giGi han chuyén dong (MCTS) 26b va tat ca cac phan
tir ci phap thudc vé MCTS duge yéu cau cho kiéu 2.

Nhu duogc d cép & trén, ma dinh danh hop nhit 6a trén Fig.3 tao ra gié tri ma dinh
danh hop nhét st dung ham bam c6 phan tir bam 16a ciing nhu phén tir bdm 16b. Trong
truong hop hai hodc nhiéu hon hai gi tri mi dinh danh hop nhat dugc tao ra biang cach str
dung ham bam, cac ham bdm duoc két ndi theo nghia 1 ¢au vao cho ham bam ctia ma dinh
danh hop nhét thi hai bao gdm céc phan tir bd sung trong tip hop bam lién quan dén ma
dinh danh hop nht thr nhét st dung gié trj ma dinh danh hop nhét thr nhat (két qua bam)

thay vi c4c gia trj phan tlr ci phép twong tng cho viéc noi dau vao véi ham bam.

Ngoai ra, sy ¢6 mat cia ma dinh danh hop nhét ciing cung cap sy dam bao 14 cac
phén tir cti phap duge tich hop vao tap hop bam c6 clng gia tri trong tat ca cac don vi truy
cép (access unit - AU) cua chudi video duge ma hoa (coded video sequence - CVS) va/hodc
dong bit. Hon nita, sy ddm bao c6 dang co hiéu gidi han trong ¢l phap cAu hinh/mirc ctia

céc tap hop tham sd.

Quy trinh hop nhit mé ta dudi ddy xem xét phuong 4n khac theo séng ché st dung
c4c hinh v& tir Fig.10 dén Fig.13.
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Fig.10 thé hién bd hop nhit video d cung cip dong video hop nhit dua vao nhiéu
dang biéu dién video duge ma hoa. BO hop nhét video 50 gdm bo thu 52 trong d6 céc dong
video dau vao 12 (12a va 12b, dwoc bidu thi trén Fig.12) dwoc nhan, ma dinh danh phwong
phap hop nhat 54 va bo xit Iy hop nhét 56. Dong video hop nhét 60 dwoc truyén dén bo
giai ma. Trong truong hop bo hop nhét video 50 duoc chira trong bd giai ma, dong video
hop nhat dugc truyén dén thiét bj ngudi dung hode thiét bi khac bat ky dé hién thi dong
video dwgc hop nhit.

Quy trinh hop nhat dugc din béi mi dinh danh hop nhét va kiéu ma dinh danh hop
nhét duoc mo ta & trén. Quy trinh hop nhét ¢6 thé chi yéu cau su tao thanh céc tip hop
tham s cdng v&i xen ké céc don vi NAL, ma la dang don gian nhit cua viéc hop nhét lién
quan dén gia tri kiéu ma dinh danh hop nhét 0, tirc 1a d6 phirc tap thir nhét. Fig.12 1a vi du
vé phuong phép hop nhit ¢6 d6 phtc tap thit nhat. Nhu duoc biéu thi trén Fig.12, cac tap
hop tham 36, tire 1, SPS1 ctia dong video 12a va SPS2 cua dong video 12b dugc hop nhét
(SPS hop nhét duoc tao ra dua vao SPS1 va SPS2), va PPS1 cta dong video 12a va PPS2
ctia dong video 12b dugc hop nhat (PPS hop nhat duoc tao ra dua vao PPS1 va PPS2). IDR
1a dir liéu tiy chon va do d6 sy giai thich s& dugc bd qua. Ngoai ra, cac lat 1,1 va 1,2 cua
dong video 12a va céc lat 2,1 va 2,2 cia dong video 12b duoc xen k& nhu duge minh hoa
nhu dong video hop nhét 60. Trén Fig.10 va Fig.12, hai dong video 12a va 12b la dau vao |
theo mot vi du. Tuy nhién, nhiéu dong video hon cling ¢ thé 1a dau vao va dugc hop nhét

theo cung cach.

Khi dugc yéu cau, quy trinh hop nhét ciing c6 thé gdbm bude viét lai c4c tidu dé cla
4t trong dong bit trong khi xen k& don vi NAL ma lién quan dén gid tri kiéu ma dinh danh
hop nhét 1, tirc 13, @ phitc tap thi hai. Hon nita va cubi cung, c6 cac trudng hop trong do
céc phan tir ¢t phép trong céc tai tin cla lat dugc yéu cAu diéu chinh ma lién quan dén gia
tri kidu ma dinh danh hop nhét 2, tirc 13, d6 phirc tap thir ba va yéu cau giai ma va ma hoa
entropy trong khi xen k& don vi NAL. M3 dinh danh hop nhét va kiéu ma dinh danh hop
nhét diéu khién viéc xac dinh lwa chon mdot trong sb cac quy trinh hop nhét s& duoc thuc
hién va céc chi tiét cua no.

Diu vao quy trinh hop nhat 1a danh séch cac dong bit con dAu vao ciing biéu dién
su sap dit trong khdng gian. Déu ra quy trinh 1a dong bit dugc hop nhét. N6i chung, trong
tAt ca cac quy trinh hop nhit dong bit, cac tap hop tham sd cho dong bit ¢iu ra m&i can
duoc tao ra, ma co thé duoc dua vao cac tap hop tham sb ctia cac dong bit con dau vao, vi
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du, dong bit con dAu vao tht nhat. Cac cap nhét cin thiét cho tap hop tham s6 gdm kich
thude anh. Vi du, kich thudc anh ctia dong bit dAu ra dugc tinh toan 14 tong clia cac kich
thuéc anh ctia dong bit con dau vao theo chidu trong Gmg va trong ngit canh sap dit trong

khong gian ctia chung.

Yéu céu ctia quy trinh hop nhat dong bit 13 tit ca dong bit con d4u vao mang cac gia
tri nhu nhau cda it nhat mot trudng hop ciia ma dinh danh hop nhét va kiéu ma dinh danh
hop nhét. Trong mot phuong an, cac quy trinh hop nhét lién quan dén gia tri thip nhét cua
kiéu ma dinh danh hop nhit ma tit ca cac dong bit con mang gié tri gidng nhau ctia cic ma

dinh danh hop nhét duge thuc hién.

Vi du, c4c chénh 1&ch v& gid tri ma dinh danh hop nhét véi gia tri kiéu ma dinh danh
hop nhét nhit dinh duge st dung trong quy trinh hop nhit @& x4c dinh cac chi tiét vé quy
trinh hop nhit theo gié tri chénh léch cta kidu ma dinh danh hop nhat ma c4c gid tri ma
dinh danh hop nhét phu hop vé6i. Vi dy, nhu dugce minh hoa trén Fig.11, khi ma dinh danh
hop nhét thir nhét 70 v6i gi4 tri kiéu ma dinh danh hop nhét bang 0 khong phi hop giita
hai dong bit con du vao 70a va 70b, nhung mi dinh danh hop nhét tht hai 80 v6i gié tri
kiéu m3 dinh danh hop nhét bing 1 c¢6 phit hop gitra hai dong bit con 80a va 80b, thi su
chénh 16ch clia cac vi tri bit clia cia ma dinh danh hop nhét tht nhat 70 biéu thi cdc phan

tir ct phap (lién quan dén tidu d@ cta lat) yéu ciu didu chinh trong tat ca cac 1at.

Fig.13 thé hién bo hop nhat video 50 (50a) bao gdm bo thu (khong dugc thé hién
trén hinh v&), ma dinh danh phwong phap hop nhét bao gdm bd so saénh ma dinh danh hop
nhit 54a va bo so sanh tham sé mi hoa 54b, va bd xtt ly hop nhét 56. Trong trrdng hop
cac dong video dau vao 12 gdm gia tri bam nhu gié tri ma dinh danh hop nhét, gié tri ctia
tng dong video dau vao dugc so sanh & bo so sanh mi dinh danh hop nhét 54a. Vi du, khi
c4 hai dong video dau vao c6 cung gid tri ma dinh danh hop nhét, c4c tham s6 ma hoa riéng
1¢ cta tirng dong video d4u vao dugc so sanh & bd so sanh tham s6 ma hoa 54b. Dua vao
két qua so sanh tham s6 ma héa, phuong phap hop nhét duge x4c dinh va bd xtt Iy hop nhit
56 hop nhit cac dong video d4u vao 12 bang cach st dung phuong phép hop nhit duoc
xac dinh. Trong trudng hop gid tri ma dinh danh hop nhat (gi4 tri bam) cling bicu thi

phuong phap hop nhét, thi viéc so sanh tham s6 ma héa riéng 1é khong dugc yéu cau.

Trong phan trén, ba phuwong phap hop nhét, phuong phép hop nhét d6 phirc tap thir
nhét, 6 phirc tap thtr hai va d6 phuic tap thtr ba dugc giai thich. Phuong phap hop nhét thi
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tu 12 hop nhat cac dong video bang cach st dung k¥ thuét giai ma diém anh va ma hoéa lai
didm anh diy da. Phuong phap hop nhét thir tu dugc ap dung, trong trudng hop ca ba
phuong phip hop nhét khong 4p dung duoc.

Quy trinh d nhan dang mtc két qua hop nhét md ta dudi diy xem xét phuong an
khac theo sang ché st dung Fig.14 va Fig.15. Viéc nhan dang mirc két qua hop nhét c6
nghia 14 dua thong tin vao trong dong bit con va mirc d¢ déng gbp cua dong bit con vao

c4c gi¢i han mtc cua dong bit duoc hop nhét két hop véi dong bit con.

Fig.14 thé hién bd ma hoa 2 (2b) bao gdm 16i bo ma héa gdm su xéc dinh tham s6
m3 hoa 14, su cung cip ma dinh danh hop nhét (khong dugc thé hién trén hinh v&), va bd
cung cap kha ning do chi tiét 8.

No6i chung, khi cac dong bit con duoc hop nhét thanh dong bit chung, chi béo vé
cach cac dong bit con riéng 1é dong gép vao céc gidi han cu thé murc ctia hé thdng ma héa-
giai md ma dong bit duge hop nhét tiém ning phai tuan thi 1a quan trong dé dam bao su
tao ra dong bit chung hop 1¢. Trong khi theo truyén théng, do chi tiét theo mirc ctia bd ma
héa-giai ma 1a mot diéu tat nhién, vi du, phan biét cac do phéan gidi vuet trdi nhu 720p,
1080p hodc 4K, chi bdo gi6i han mitc hop nhét yéu ciu do chi tiét min hon nhi¢u. Do chi
tiét ctia chi bao mirc truyén thng nay 1a khong du dé thé hién su dong gép dong bit con
riéng 1¢ cho dong bit dugc hop nhit. Gia st rang s6 lugng 6 s& duge hop nhét khéng dugc
biét trude, can phai tim ra sy can bing hop 1y vé tinh linh hoat va chi phi tbc dd bit, nhung
n6i chung né dang vuot qué do chi tit gisi han mic truyén théng. Mot truong hop st dung
vi du 1a tao dong video 360 do trong d6 bd cung cép dich vu yéu cdu tu do dé chon gitra
céc cAu tric tao 6 khac nhau nhu 12, 24 hodc 96 6 trén mdi video 360 dd, trong @6 ting
dong 6 s& déng gép 1/12, 1/24 hodc 1/96 cia gisi han muc tong thé nhu 8K gia dinh phan
phdi ty 18 bang nhau. Hon nita, gia sit phan bé ty 16 khong dong nhét gitra cac 6, vi du, dé

dat dugc chét luong khong dbi trén mit phang video, c6 thé yéu ciu do chi tiét min thy y.

Vi du, viéc bao hiéu nhu vay s& 1a ty 1€ va/hodc ty 1€ phén tram duoc bédo hiéu cua
muc dugc bao hiéu bd sung. Vi dy, trong kich ban hoi nghi véi bdn nguoi tham gia, mdi
ngudi tham gia s& giri mot dong bit hop 1€ muc 3 cling bao gbm chi bao, tic 13, thong tin
mirc duge chira trong théng tin vé kha nang d chi tiét tho, chi bao cho biét dong bit giri
tuan theo 1/3 va/hodc 33% gidi han muc 3, tic 13, thong tin nay co thé dwgc bao gdm trong

thong tin vé kha nang dd chi tiét min. Bo thu nhidu dong nhu vay, tirc 13, bd hop nhét video
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50 (50b) nhu dugc minh hoa trén Fig.15, vi du, do d6 c6 thé duoc biét ré‘mg ba dong bit nay
¢6 thé hop nhét dugc thanh mot dong chung tudn theo mirc 5.

Trén Fig.15, bo hop nhét video dugc minh hoa bao g&”)m bd thu 52 va bd xt Iy hop
nhét 56, va nhiéu dong video durgc nhap vao bd hop nhit video. B hop nhat video c6 thé
duoc bao gém trong bd giai ma video hodc, né khong duoc thé hién trén cac hinh v&, tuy
nhién, bd thu co thé 1am viéc nhu bd giai ma. BO giai ma (khong duge minh hoa trén céac
hinh v&) nhén dong bit bao gbm nhiéu dong bit con, nhiéu tham sb m3 hoa, thong tin vé
kha nang dd chi tiét thé va min. Thong tin vé kha ning d¢ chi tiét thd va min dugc mang
trong ban tin SEI, va by giai ma phén tich thong tin dugc nhan va chuyén mirc va thanh
phin thanh cac gi6i han mirc st dung duge cia bd giai ma. Sau do, bd giai ma kiém tra
liéu dong bit ma nd gip phai c6 thuc su tuan theo gi6i han duge biu thi hay khong. Két
qua kidm tra dugc cung cip cho bd hop nhét video hodc bd xir Iy video. Do d6, nhu da
dugc dé cap & trén, c6 kha nang 12 bd hop nhit video c6 thé da biét 1a nhidu dong bit con
¢6 thé hop nhét dugc thanh mot dong bit chung.

Théng tin v& kha nang o chi tiét c6 thé c6 chi bio vé ty 1 va/hodc ty 16 phéan trim
dudi dang vecto cla céc gia tri, tung chiu lién quan dén khia canh khac cua céc giéi han
muc bd ma héda-gidi ma, vi du, lugng mau do chéi dugce cho phép cuc dai trén gidy, kich
thuéc hinh anh cuc dai, tdc do bit, su déy bo dém, sb luong 6 hodc tuong tu. Ngoai ra, ty
18 va/hodc ty 16 phin tram vién din dén mtc bo mé hoa-giai ma chung ctia dong bit video.

Fig.16 thé hién cAu tric vi du cia ¢t phdp bén tin thdng tin ndng cao bd sung (SEI)

biéu thi théng tin mirc

Nhu duge md ta trong khuyén nghi ITU-T H.266, ct phap dugc biéu thi boi ky
hidu tham chiéu 100 “sli_non_subpic_layers fraction[ i ][ k ]” biéu thi thanh phan thi i
cua cac gidi han mirc dong bit lién quan dén cac 16p trong targetCvss ma co
sps_num_subpics_minusl bang 0 khi Htid bang k. Khi vps_max_layers_minusl bang 0
hodc khi khong ¢6 16p nao trong dong bit ¢6 sps_num_subpics_minusl bang 0, thi
sli_ non_subpic layers_fraction[i ][ k ] s€ bang 0. Khi k nhd hon
sli max_sublayers minus1 va sli_non_subpic_layers_fraction[ i ][ k ] khong c6 mat, no
duoc suy ra 12 bang sli_non_subpic layers fraction[ i ][ k + 1 ]. Ttc 14, ¢ phap 100 md

t4 thanh phan ctia mirc doi véi mae dugce biéu thi (sli_ref level idc) hodc do6i voi mirc
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chung bao hiéu trong céc tap hop tham s6. Cu phap nay ap dung chi cho céac 16p ma
khong c6 céc anh con, tirc 13, dbi v6i toan bd mat phang anh.

Ct phap dugc bidu thi boi ky hiéu tham chiéu 102 trén Fig.16
“sli_ref level idc[1 ][k ]” biéu thi mtc thr i ma timg chudi anh con tuong tng véi nhu
duoc thé hién trong phu luc cta khuyén nghi ITU-T H.266 khi Htid béng k. Cac dong bit
s& khong chira céc gid tri sli_ref level idc[ i ][ k ] khac céc gié tri duge thé hién trong phu
luc ctia khuyén nghi ITU-T H.266. Céc gié tri khac 1a sli_ref level idc[i][ k] duoc du
phong dé st dung trong tuong lai bei ITU-T | ISO/IEC. Yéu cau vé su phtt hop ctia dong
bit 1a gia tri cta sli_ref level idc[ 0 ][k | s& bing v6i gia tri clia general level idc cta
dong bit va gia tri cta sliref level idc[i][k] s& nho hon hodc bang
sli_ref level ide[ m ][ k ] d6i véi gia tri bat ky cua i 16n hon 0 va m 16n hon i. Khi k nhé
hon sli_max_sublayers minus1 vasli_ref level ide[ i ][ k ] khdng c¢6 mét, né dugc suy ra
1 bing sli_ref level idc[i ][k +1]. Ct phap ndy mé ta mtc dugc biéu thi mt cach cu

thé cho viéc béo hiéu thanh phan.

Nhu cling dugc mo ta trong khuyén nghi ITU-T H.266, ct phap dugc biéu thi boi
ky hi€¢u tham chiéu 104 trén Fig.16 “sli_ref level fraction minus1[i][j ][k ]’ cong 1
biéu thi thanh phan th i ciia cac giéi han mirc, lién quan dén sli_ref level ide[i][ k],
cho céc anh con véi chi s§ anh con bang j trong céc 16p trong targetCvss ma co
sps_num_subpics_minus] 16n hon 0 khi Htid bang k. Khi k nhd hon
sli max_sublayers minus1 vasli_ref level fraction _minus1[i][j ][ k ] khong c6 mat,
n6 duge suy ra 1a bang sli_ref level fraction_minus1[i][j ][k + 1 ]. Ca phap nay gidng
vé6i ¢t phap 100 nhung 4p dung cho céc anh con riéng 1€ trong céc 16p v6i cac anh con
nay.

Trong phén sau ddy, cdc phuong 4n va céc khia canh bd sung ciia séng ché s& duoc
mo ta ma c6 thé dugc str dung riéng 18 hodc két hop v6i cac ddu hiéu va chic ning va chi
tiét bat ky duge mo ta & day.

Khia canh tht nhét 1ién quan d&én bd ma héa video dé cung cip dang biéu dién video
duoc ma hoa, trong d6 bd ma hoa video dugce tao cAu hinh d cung cip dong video bao
gbm thong tin tham sé duge ma hoa md ta nhidu tham sé mi héa, thong tin ndi dung video
duoc ma hoa va mot hodc nhidu ma dinh danh hop nhét biéu thi liéu va/hodc cach ma dang

biéu dién video ¢ thé duoc hop nhat véi dang biéu dién video duoc ma hoa khac.
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Theo khia canh thir hai khi vién dan tr& lai khia canh thir nhét, trong bd ma hoa
video, viéc stt dung dd phtre tap nao duge xac dinh dua vao gid tri tham sb duoc x4c dinh

béi thong tin tham sd.

Theo khia canh thir ba khi vién dan trd lai khia canh thir nhét hodc thir hai, trong bd

ma héa video, ma dinh danh hop nhat 1a sy két ndi cua nhiéu tham so ma hoa.

Theo khia canh thi tu khi vién dan tré lai khia canh bét ky trong sb cac khia canh
tir thir nhit dén th ba, trong bd ma héa video, ma dinh danh hop nhét 1a gia tri bam cua sy

két n6i nhiéu tham s6 ma hoa.

Theo khia canh thir ndm khi vién dan trd lai khia canh bét ky trong sb céc khia canh
tir thir nhét dén thi tu, trong bd ma héa video, ma dinh danh hop nhét biéu thi kiéu ma dinh
danh hop nhét biéu dién do phirc tap ctia thii tuc hop nhat.

Theo khia canh th sdu khi vién dan tr& lai khia canh thr ndm, trong by ma hoa
video, gi4 tri cta kiéu ma dinh danh hop nhét biéu thi quy trinh hop nhat, trong d6 bd ma
hoa video duge tao cAu hinh dé chuyén gitta it nhét hai trong sb cac gia tri kiéu ma dinh
danh hop nhét sau dy; gié tri kiéu ma dinh danh hgp nhat tht nhét biéu dién quy trinh hop
nhét théng qua viée viét lai tap hop tham sd, gia tri kidu ma dinh danh hop nhat thir hai
biéu dién quy trinh hop nhét thong qua viéc viét lai cac tap hop tham s6 va tidu dé cua lat,
va gia tri kiéu ma dinh danh hop nhét tht ba bidu dién quy trinh hop nhat thong qua viée
viét lai cac tap hop tham sd, tidu dé cia 14t va tai tin cla l4t.

Theo khia canh thi bay khi vién dan trd lai khia canh bét ky trong sb céc khia canh
tlr thit nhat dén th sau, trong bd ma hoa video, nhiéu ma dinh danh hop nhét duoc két hop
véi @6 phtte tap khac nhau cta thi tuc hop nhat.

Theo khia canh thtr tdm khi vién dan tré lai khia canh bét ky trong sb céc khia canh
tir thir nhit dén thtr bay, bd ma héa duoc tao cAu hinh dé kiém tra liéu cac tham s6 méa hoa
dwoc danh gi4 d cung cp cia ma dinh danh hop nhét c6 gidng nhau trong tat ca cac don
vi ctia chudi video hay khong, va dé cung cép ma dinh danh hop nhét phu thudc vao viéc

kiém tra.

Theo khia canh thi chin khi vién din tr& lai khia canh bét ky trong sb cac khia canh
tir thit nhat dén thir tim, trong b ma héa video, nhidu tham sb ma héa gdm tham sb lién

quan dén hop nhit ma phai giéng nhau trong céc dong video khac nhau dé cho phép viéc
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hop nhét c6 d6 phirc tap thip hon viéc hop nhét bing cach gidi ma diém anh ddy dd, va bo
ma hda video dugc tao cAu hinh d@é cung cép mot hoac nhiéu ma dinh danh hop nhét dua

vao céc tham s6 lién quan dén hop nhét.

Theo khia canh tht mudi khi vién dan tr& lai khia canh thtr chin, trong bd ma héa
video, cac tham sb lién quan dén hop nhét bao gém mot hodc nhiéu trong sb hodc tat ca
céc tham sb sau ddy: tham sb md ta gii han chuyén dong & dudng bién 6, thong tin vé ciu
tric nhom anh (GOP), tham s6 md ta dinh dang lap ma sic do, tham s6 md ta dinh dang
1ap ma d¢ chdi, tham s6 mé ta du doan vecto chuyén dong nang cao, tham s6 mo ta dd léch
thich ing mau, tham s6 mo ta du doan vecto chuyén dong theo thoi gian, va tham s6 mo

ta bd loc vong lap.

Theo khia canh thit mudi mot khi vién dan trd lai khia canh bét ky trong s6 céac khia
canh tir thtt nhét dén tht bay, trong bd ma hoa video, ma dinh danh hop nhét lién quan dén
do phuc tap thu nhét cta thi tuc hop nhit dugce xac dinh dua vao tip hop tham sb ma hoa
thir nhét, khi tham s6 hop nhét két hop v6i do phitc tap thtt hai ciia thi tuc hop nhét, cao
hon d6 phuec tap thtr nhét, dugc xac dinh dua vao tap hop céc tham sb m3 hoéa thi hai, 12

tap hop con thuc cua tédp hop cac tham sd ma hoa thir nhit.

Theo khia canh thr muoi hai khi vién dan trd lai khia canh thit mudi mét, trong b
ma hoa video, ma dinh danh hop nhat két hop véi do phirc tap th ba clia thi tuc hop nhét,
cao hon 6 phitc tap thi hai, dugc xac dinh dua vao tap hop tham s6 ma hoa thi ba, 12 tap

hop con thuc cta tip hop cc tham s6 ma hoa thtr hai.

Theo khia canh thtr mudi ba khi vién din tré lai khia canh thir muoi mot hodc mudi
hai, b ma héa video dugc tao ciu hinh dé xéc dinh ma dinh danh hop nhét lién quan dén
do phuec tap thir nhit cta thii tuc hop nhét dya vao tap hop cdc tham s ma héa ma phai
bang nhau trong hai dong video khac nhau dé cho phép hop nhit cac dong video ma chi
bién ddi cac tap hop tham 36 ¢c6 thé ap dung dugc cho nhiéu 14t trong khi khong thay d6i
cAc tidu dé clia 14t va tai tin clia l4t.

Theo khia canh thir mudi bdn khi vién dan tré lai khia canh thtr mudi mot hodc
mudi hai, b mi hoa video dugc tao cAu hinh dé xac dinh ma dinh danh hop nhét lién quan

dén do phuec tap thir nhét dua vao mot hoic nhiéu trong sb hodc tht ca cac tham s6 sau day:

tham sb bidu thi giéi han chuyén dong dudng bién 6 va anh,

-8 -



48831 2067

tham s6 xéac dinh ciu trac GOP,

tham s6 mo ta c4c tap hop anh tham chiéu,

tham sb mo ta dinh dang séc do,

tham s mo ta tham sb lugng tr hoa co s va tham 36 luong tir hoa sic do,
tham s6 mo ta d6 chéi/sic do do sau bit,

tham sd md ta cac tham so bd giai ma tham chi€u gid dinh bao gébm tham s6 lién

quan dén do tré dén ban d4u va tham sb do tré loai bd ban dau,
tham s& md ta cac cau trac khdi 1ap ma,
tham sd mo ta kich thude cuc tiéu va/hodc cuc dai bién d6i,
tham s6 md ta sir dung khéi diéu ché ma xung,
tham s6 m6 t& du doan vecto chuyén déng nang cao,
tham sd m6 ta do 1éch thich img mau,
tham sb mo ta du doan vecto chuyén dong theo thoi gian,
tham s& mo ta sy 1am min nodi anh
tham s& md ta cac lat phu thudc
tham s6 mo ta su 4n déu,
tham s6 mé ta du doan co trong sd,
tham sb mo ta bd qua bién doi lugng tit hoa,
tham s& mé ta ddng bd 1ap mi entropy,
tham sd md ta bd loc vong lap,
tham sd mb ta gia tri tiéu d& cua 14t gdbm ID tap hop tham sd,
tham s mo ta gié tri tiéu dé cta 14t gdm tap hop &nh tham chiéu, va
tham sd md ta viéc st dung su bdo hiéu dia chi don vi bién ddi 1ap ma ngﬁm.

Theo khia canh thit mudi 1dm khi vién dan tré lai khia canh bat ky trong so cac khia
canh tir mudi mot dén mudi bon, bd ma hoa video duge tao cau hinh d€ xac dinh m3 dinh

danh hop nhit lién quan dén do phtrc tap th hai ctia thit tuc hop nhat dya vao tap hop cc
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tham s ma hoa ma phai bang nhau trong hai dong video khac nhau dé cho phép hop nhét

cac dong video ma bién ddi cac tap hop tham sb co thé 4p dung duoc cho nhiéu 14t va ciing

Theo khia canh thir muoi sau khi vién dan trd lai khia canh bat ky trong so cac khia

cé4 cac tham soO sau day:

tham sd mo ta gii han chuyén dong tai cac dudng bién 6 va anh,

tham sb xac dinh c4u trac GOP,

tham sb mé ta dinh dang sic do,

tham s6 mo ta d6 choéi/sic dd do sau bit,

tham sb md ta céc ciu trac khi 1ap ma,

tham s& md ta cac kich thudce cuc tiéu va/hoic cuc dai bién dbi,
tham sb md ta stt dung khéi diéu ché ma xung,

tham s mo ta dy doan vecto chuyén dong nang cao,
tham sd md ta d6 1éch thich tmg mau,

tham s6 mé ta du doan vecto chuyén dong theo thoi gian,
tham s6 mé ta sy 1am min ndi anh,

tham s6 md ta su 4n dau,

tham s6 md ta bd qua bién dbi lugng tit héa,

tham s6 mo ta dong bd 14p ma entropy,

tham s6 md ta bd loc vong lap, va

tham sd mo ta gié tri tiéu @& cia 14t gbm tap hop anh tham chiéu.

canh tir mudi mot dén mudi 1am, bd ma hoa video duge tao cau hinh dé xac dinh ma dinh

danh hop nhét lién quan dén dd phuc tap thit hai dya vao mdt hodc nhiéu trong s& hoac tat

Theo khia canh thit mudi bay khi vién dan tré lai khia canh bét ki trong sd cac khia
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bibn ddi céc tiéu d& cua lat va tai tin cta 1at, nhung khong thuc hién giai ma diém anh va
ma héa lai diém anh ddy du.

Theo khia canh thtr mudi tAm khi vién din trd lai khia canh bét ky trong sb cac khia
canh tir mudi mot dén muoi bay, bd ma hoa video dugc tao cAu hinh dé x4c dinh mi dinh
danh hgp nhét lién quan dén do phtc tap thi ba dwa vao mot hoac nhiéu trong sb hojc tat
c& cac tham sb sau day:

tham s md ta gidi han chuyén dong tai cic dudng bién 6 va anh,

tham s6 x4c dinh cdu tric GOP,

tham sb md ta dinh dang séc do,

tham sb md ta do chéi/sac do do sau bit,

tham s6 mo ta du doan vecto chuyén dong nang cao,

tham sb md ta do 1éch thich tmg mau,

tham s6 mo ta dw doan vecto chuyén dong theo thdi gian, va

tham sb6 mé ta bd loc vong lap.

Theo khia canh th mudi chin khi vién dan tré lai khia canh bét k¥ trong s6 cac khia
canh tur th nhit dén tht muoi tim, bdo ma héa video dugc tao cAu hinh dé ap dung ham
bam d& ndi ma dinh danh hop nhét thir hai, lién quan dén do phic tap tht hai ctia thu tuc
hop nhét, va mét hoic nhiéu tham s6 ma hoa, ma da khong duoc xem xét trong viéc xac
dinh mé dinh danh hop nhét th hai, d& thu dugc ma dinh danh hop nhét thir nhét lién quan
dén @6 phirc tap thit nhét ctia thi tuc hop nhit ma thip hon do phirc tap thir hai.

Theo khia canh th hai mwoi khi vién dan tré lai khia canh bét ky trong sb céc khia
canh tir thi nht dén thtr mudi chin, bd ma hoa video duge tao céu hinh dé 4p dung ham
bam d& ndi ma dinh danh hop nhat thir ba, lién quan dén d phirc tap thir ba ctia thi tuc
hop nhét, va mot hodc nhiéu tham s6 ma hoa, ma di khong dugc xem xét trong viéc xac
dinh ma dinh danh hop nhat thé: ba, dé thu dugc ma dinh danh hop nhat th hai lién quan
dén d6 phirc tap tht hai cua thi tuc hop nhét ma thip hon do phitc tap tha ba.

Khia canh thtt hai muoi mét lién quan dén bd hop nhét video d8 cung cp dang biéu
dién video dwgc hop nhat dua vao nhidu dang biéu dién video duge ma hoa, trong d6 bo

hop nhét video duge tao cAu hinh dé nhan nhiéu dong video bao gbm théng tin tham 56
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duoc ma héa mo ta nhiéu tham s6 ma hoa, thong tin ndi dung video duge ma hda va mot
hodc nhidu ma dinh danh hop nht m ta liéu v&/hodc cach ma dang biéu dién video dugc
ma héa c6 thé duoc hop nhét véi dang biéu dién video dugc ma hoa khac; trong d6 bd hop
nhét video dugc tao cau hinh dé xac dinh vé viéc st dung phuong phép hop nhét phu thudc
vio cdc ma dinh danh hop nht.

Theo khia canh tht hai muoi hai khi vién dan tro lai khia canh thr hai muoi mbt,
bd hop nhét video duoc tao cAu hinh dé lya chon phuong phép hop nhét, trong s nhiéu
phuong phap hop nhét, phu thude vao ma dinh danh hop nht.

Theo khia canh th{r hai muoi ba khi vién dan trd lai khia canh th hai muoi hai, bo
hop nhat video dugc tao céu hinh dé lua chon gifta it nhét hai phuong phap hop nhét sau
day; phuong phap hop nhat tht nhét, hop nhét cac dong video chi bién doi céc tap hop
tham sd ¢6 thé 4p dung duoc cho nhiéu 14t trong khi khong thay ddi cac tiéu dé cua lat va
t4i tin cta lat; phuong phép hop nhét thi hai, hop nhét cic dong video bién doi cac tap hop
tham sb c6 thé ap dung dugc cho nhiéu 14t va ciing bién ddi cac tiéu dé cta 14t trong khi
khong thay dbi tai tin cua 1at; va phuong phap hop nhét thit ba, hop nhat cac dong video
bién ddi cac tap hop tham s6 ¢6 thé ap dung dugc cho nhiéu 14t, va ciing bién ddi céc tiéu
8 ciia 14t va tai tin cua 14t nhung khong thuc hién giai ma didm anh va ma hoa lai diém
anh diy da phu thude vao mot hodc nhiéu ma dinh danh hop nhét.

Theo khia canh th{r hai muoi tu khi vién dan trd lai khia canh thr hai muoi ba, bd
hop nhét video duge tao cAu hinh dé str dung chon loc phwong phap hop nhét thir tw, ma 13
hop nhét cac dong video bang cach str dung su giai ma diém anh va ma hoa lai diém anh

dy di, phu thudc vao mot hodc nhiéu mé dinh danh hop nhat.

Theo khia canh th hai muoi 1am khi vién dan tro lai khia canh bat ky trong sb cac
khia canh tir hai muoi hai dén hai muoi tu, bd hop nhét video dugc tao cAu hinh dé so sanh
céc mé dinh danh hop nhét cta hai hodc nhiu hon hai dong video lién quan dén cung
phuong phap hop nhét da cho dé tao ra xac dinh liéu c6 thuc hién viéc hop nhét bang cach
str dung phuong phap hop nhét da cho hay khong phu thudc vao két qua so sanh.

Theo khia canh thir hai muoi séu khi vién dan trd lai khia canh tht hai muoi 1am,
bd hop nhét video dugc tao cAu hinh dé thuc hién c6 chon loc viée hop nhét bﬁng cach st
dung phuong phép hop nhit da cho néu viéc so sanh chi ra ring cdc ma dinh danh hop nhét
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ctia hai hodc nhidu hon hai dong video lién quan dén phuong phap hop nhat da cho la bang
nhau.

Theo khia canh thir hai muoi bay khi vién dan trd lai khia canh thir hai muoi 1am,
bd hop nhét video duge tao cAu hinh dé sir dung phuong phap hop nhét c6 dd phtrc tap cao
hon phuong phép hop nhit da cho néu viéc so sanh chi ra ring cdc ma dinh danh hop nhat
clia hai hodic nhidu hon hai dong video lién quan dén phuong phap hop nhat da cho la khac
nhau.

Theo khia canh th{r hai muoi tdm khi vién dan trd lai khia canh thr hai muoi bay,
bd hop nhét video duoc tao cAu hinh d so sanh c6 chon loc c4c tham sb ma hoa ma phai
bang nhau trong hai hodc nhidu hon hai dong video dé cho phép hop nhét cac dong video
bang cach sir dung phwong phap hop nhét da cho néu viéc so sanh chi ra ring cdc ma dinh
danh hop nhét ctia hai hodc nhiéu hon hai dong video lién quan dén phuong phép hop nhét
da cho 1 bing nhau, v4 trong d6 bd hop nhat video duoc tao cu hinh dé thyuc hién c6 chon
loc viéc hop nhit bang cach st dung phuong phap hop nhit da cho néu viéc so sanh céc
tham sb ma hoa dd néu chi ra rang cac tham s6 ma hoa 13 bang nhau, va trong d6 bd hop
nhét video dugce tao cAu hinh dé thuc hién viéc hop nhét bé‘mg cach stir dung phuong phap
hop nhét ¢6 do phttc tap cao hon phuong phap hop nhét da cho néu viéc so sénh céc tham

sb ma héa d3 néu chi ra rang cac tham s6 ma hoa c6 chénh I&ch.

Theo khia canh thtr hai muoi chin khi vién dan tré lai khia canh bét ky trong sb céc
khia canh tir hai muoi mbt dén hai muoi tdm, bd hop nhét video dugc tao cAu hinh d so
sanh cc ma dinh danh hop nhét lién quan dén cac phuong phép hop nhét ¢6 dd phirc tap
khéc nhau, va trong d6 bd hop nhét video duoc tao cdu hinh dé hop nhét hai hodc nhiéu
hon hai dong video bang cach st dung phuong phap hop nhit c6 d6 phirc tap thip nhat ma
lién quan dén cac ma dinh danh bing nhau trong hai hodc nhiéu hon hai dong video s&

duoc hop nhit.

Theo khia canh thtr ba muoi khi vién din trd lai khia canh bét ki trong sb céc khia
canh tir hai muoi hai dén hai muoi chin, bo hop nhét video dugc tao cAu hinh dé so sanh
céc ma dinh danh hop nhét lién quan dén cac phuong phép hop nhét ¢6 cac do phic tap
khac nhau, va trong d6 bo hop nhit video duoc tao cAu hinh dé nhan dang phuong phap
hop nhét c6 do phirc tap thép nhat ma lién quan dén cac ma dinh danh hop nhét bing nhau
trong hai hodc nhiéu hon hai dong bit s& dugce hop nhét; va trong d6 bd hop nhit video
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duoc tao cdu hinh dé so sanh tip hop cic tham s ma hoa, ma phai bang nhau trong hai
ho#c nhiéu hon hai dong bit s& dugc ma hoa dé cho phép viéc hop nhat bang c4ch sir dung
phuong phép hop nhét duge xac dinh, va trong d6 bo hop nhit video duogc tao cau hinh dé
hop nhat hai hogc nhidu hon hai dong video bang cach st dung phuong phap hop nhét
dugc xéac dinh néu viéc so sanh chi ra rﬁng cc tham s6 ma hoa cia tip hop cac tham sb
ma hoa lién quan dén phwong phép hop nhat duge xac dinh 14 bang nhau trong céc dong

video s& dugc hop nhit.

Theo khia canh thir ba muoi mdt khi vién din tré lai khia canh bat ky trong s6 céc
khia canh tir hai muoi hai dén ba muoi, bd hop nhit video duge tao ciu hinh dé xac dinh
céc tham sb ma hoéa nao can duge bién ddi trong quy trinh hop nhat phu thudc vao mot
hodc nhidu chénh 1&ch giita cac ma dinh danh hop nhat ciia cac dong video khac nhau s&
dwoc hop nhét.

Theo khia canh thir ba muoi hai khi vién dan trd lai khia canh tht ba muoi mbt, bd
hop nhét video dugc tao cdu hinh dé x4c dinh cac tham s6 mi héa ndo cn duge bién ddi
theo phuong phép hop nhét c6 d6 phirc tap da cho phu thudc vao mot hodc nhiéu chénh
léch gitta cac ma dinh danh hop nhét, lién quan dén phwong phéap hop nhét c6 d6 phirc tap
thip hon @ phirc tap da cho, cua cac dong video khac nhau s& duge hop nhét.

Theo khia canh thir ba muoi ba khi vién dan tro lai khia canh bét ky trong s6 céc
khia canh tir hai muoi mbt dén ba muoi hai, bd hop nhét video dugc tao cAu hinh dé thu
duoc cac tham s ma hoa chung, ma lién quan dén céc 14t ctia tit ca cac dong video s& duge
hop nhét, dua vao céc tham sb ma hoa cia cac dong video s& duge hop nhét, va dé chira

céc tham s6 ma hoa chung vao dong video dugc hop nhét.

Theo khia canh th®r ba muoi tu khi vién dan trd lai khia canh tht ba muoi ba, bd
hop nhét video duge tao c4u hinh @2 1am thich tmg c4c tham s6 mi hoa mot cach riéng 18
lién quan dén cac lat ctia video mot cach riéng 1€, dé thu duge cac 14t dugc bién dbi s& duoc
chtra trong dong video dugc hop nhét.

Theo khia canh th@ ba muoi 1m khi vién din tré lai khia canh thi ba muoi tu, trong
cac bd hop nhét video, cdc tham s6 ma hoa thich tmg bao gdm tham sd biéu dién kich thuéce
anh cta dang bidu didn video dwoc ma héa hop nhét, trong d6 kich thude anh duoc tinh

toan dua vao kich thudc anh cua cac dang bi€u dién video dugc ma hoa s& dugc hop nhét.
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Khia canh tht ba muoi sdu lién quan dén phuong phap cung cip dang biéu dién
video dugc ma hoa, bao gdm cung cip dong video bao gbm thong tin tham s6 duoc ma hoa
mo ta nhiéu tham s6 ma hoa, thong tin ndi dung video dugc ma hoa va mot hodc nhiéu ma
dinh danh hop nhét bidu thi lidu vahodc cach ma dang bidu dién video duge ma hoa c6 thé

duoc hop nhat véi cac dang bicu dién video duwgc ma hoa khéc.

Khia canh th(t ba muoi bay lién quan dén phuong phap cung cip dang biéu dién
video duge hop nhit dwa vao nhidu dang biéu dién video dugc ma hoa, bao gbm nhan nhidu
dong video gdbm thong tin tham sé duoc ma héa md ta nhidu tham s ma hoa, thong tin noi
dung video dugc ma hoa va mot hodc nhiéu mé dinh danh hop nhét biéu thi liéu va/hoic
c4ch ma dang biéu dién video dugc ma hoa c6 thé dwoc hop nhat véi dang biéu dién video
dugc ma hoa khac; va lua chon phuong phap hop nhét, trong s6 nhiéu phuong phap hop
nhét, phu thudc vao céc ma dinh danh hop nhat.

Khia canh thtt ba muoi tdm lién quan dén phuong phép hop nhat dé hop nhat hai
hodc nhiéu hon hai dong video, bao gbm cung cép thong tin tham s6 mi héa chung dua
vao thong tin tham s6 ma héa ctia cac dong video khac nhau trong khi khong thay dbi thong
tin ndi dung video dugc mi hoa; lya chon thu tuc hop nhét dua vao thong tin ndi dung
video dwoc ma hoa khong thay déi, va hop nhét hai hodc nhidu hon hai dong video bang
cach str dung thi tuc hop nhét duoc lua chon.

Khia canh thtt ba muoi chin lién quan dén chuong trinh méy tinh c¢6 ma chuong
trinh dé thuc hién, khi chay trén mdy tinh, phuong phap bét ky theo céc khia canh tir thir

ba muoi sdu dén ba muo1 tam.

Khia canh thtt bén muoi lién quan dén dong dit liéu dugc tao ra bdi phuong phap

bét ky theo c4c khia canh tir th ba muoi sau dén ba muoi tam

Du mdt vai khia canh d3 dugc mo ta trong ngit canh cia thiét bi hozc hé théng, o
rang rang cic khia canh nay ciing biéu dién su mo ta ctia phwong phap twong tng, trong
d6 khédi hodc thiét bi twong tmg v6i bude phuong phap hodc déu hiéu clia bude phuong
phap. Tuong tu, cc khia canh dwgc md ta trong ngft canh cua budce phuwong phap cling
bidu dién sy mo ta cua khdi hodc muc hodc dAu hiéu tuong tng cua thiét bi va/hodc hé
thdng tuong tmg. Mot sb hodc tat ca cac budc phurong phép c6 thé duoc thuc hién béi (hozc

str dung) thiét bi phan ctmg, nhu vi dy, bd vi xur Iy, méy tinh c6 thé 1ap trinh hoic mach
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dién tir. Trong mdt sb phuong an, mot hodc nhiu trong s cac budc phuong phap quan

trong nhét ¢6 thé dugc thuc hién béi cac thiét bi nhu vay.

Dong dir liéu theo sang ché c6 thé duoc luu trit trén phuong tién luu trit sb hoic c6
thé dugc truyén trén céc phuong tién truyén nhu phuong tién truyén khong diy hoic

phuong tién truyén c6 day nhu internet.

Phu thudc vao cac yéu cAu thuc thi nhét dinh, céc phuong 4n cua sang ché co thé
dwoc thuc hién trong phan cimg hodc trong phan mém. Phuong 4n c6 thé duoc thure hién
stt dung phuong tién luu tri s, vi du, dia mém, DVD, Blu-Ray, CD, ROM, PROM,
EPROM, EEPROM hoic bd nhé FLASH, c6 c4c tin hiéu diéu khién c6 thé doc dugc bang
dién tir dugc huu trit trén d6, ma két hop (hodc ¢6 kha nang két hop) v6i hé thong méy tinh
c6 thé 14p trinh sao cho phuong phap twong tmg dugc thue hién. Do do, phuong tién luu

trit s c6 thé doc dwgc bang méy tinh.

Mot sb phuwong 4n theo sang ché bao gdm vat mang dit liéu c6 céc tin hiéu didu
khién c6 thé doc dugc bang dién tlr, ma c6 kha ning két hop v&i hé théng may tinh c6 thé

14p trinh, sao cho mot trong sb cac phuong phéap dugc md ta & ddy dugc thuc hién.

Noi chung, cac phuong &n cua sang ché 6 thé duoc thuce hién nhu san pham chuong
trinh may tinh véi ma chuong trinh, mé chuong trinh ¢6 tac dung dé thuc hién mot trong
sb cac phuong phap khi san pham chwong trinh mdy tinh chay trén may tinh. Ma chuong

trinh ¢6 thé, vi du, dugc luu trit trén vat mang c6 thé doc dugc béng may.

Céac phuong an khac bao gdm chwong trinh may tinh dé thuc hién mot trong sd céc

phuong phap duge md ta & ddy, duge luu trit trén vat mang ¢ thé doc duoc bang méy.

Do d6, ndi cach khéac, phuong an ctia phuwong phap theo sang ché 13, chuong trinh
may tinh ¢6 ma chuong trinh dé thuc hién mot trong sb cac phuong phép duge md ta &

day, khi chuong trinh mdy tinh chay trén mdy tinh.

Do d6, phuong 4n khéc ctia cac phuong phép theo sang ché 12 vat mang dit lidu
(hodc phuong tién luu trix s6, hodc phuong tién luu trlt doc dugc bing may tinh) gém co,
da dugc ghi lai trén do, chuong trinh mdy tinh @& thuc hién mot trong sd cac phuwong phap
dugc mo ta & day. Vat mang dit liéu, phuong tién luu trir sb hoic phuong tién da dugc ghi

thudng 1a hitu hinh va/hodc bat bién.
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Do d6, phuong an khac cua cac phuong phap theo sang ché 1a dong dit lidu hodc
chudi tin hiéu biéu dién churong trinh may tinh @8 thuc hién mot trong sd cac phuong phap
d3 duge md ta & ddy. Vi du, c6 thé tao cAu hinh dong dit lidu hodc chudi tin hidu & dugc

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

Phuong 4n khac gdm c6 phuong tién xi Iy, vi du méy tinh, hogc thiét bi logic 14p
trinh duogc, duge tao cAu hinh dé hoic dugc 1am thich tng dé thuc hién mot trong sb cac

phuong phép dugc mo ta & day.

Phuong 4n khac bao gdm mdy tinh c6 chuong trinh méy tinh duoc cai dat trén do

@ thuc hién mot trong sd cac phurong phéap duge mo ta & day.

Phuong an khéc theo sang ché gdm c6 thiét bi hodc hé thdng duoc ciu hinh dé
truyén tai (vi du, bang dién tir hodic quang hoc) chuong trinh mdy tinh dé thuc hién mot
trong sb cac phuong phéap duge md ta & day dén bd thu. BO thu c6 thé 13, vi du, may tinh,
thiét bi di dong, thiét bi nhé hodic twong tu. Thiét bi hodc hé théng c6 thé, vi du, gom co

méy cha tép tin d& chuyén chuong trinh méy tinh dén b thu.

Theo mdot sb phuong 4n, thiét bi logic 14p trinh duoc (vi du, mang céng 13p trinh
duoc theo truong) cd thé duoc str dung dé thuc hién mot sb hodc tt ca cac chirc ning clia
cac phuong phap duge mo ta & day. Trong mot s6 phuong 4n, mang cdng 14p trinh duoc
theo trudmg c6 thé két hop v6i bd vi xtt Iy @2 thuc hién mét trong s6 cac phuong phap dugc
mo ta & day. Thong thuong, cac phuong phap t6t hon 1a duoc thuc hién béi may phan cing
bat ky.

Mady dugc md ta & day co thé dwoc thuc hién st dung may phan cimg, hogc st dung

may tinh, hodc st dung t6 hop ctia mdy phan cting va may tinh.

May dugc md ta & ddy, hodc cic thanh phén bét ky ctia may dugc md ta & day, co

thé duoc thuc hién it nhit mot phan trong phan ctmg va/hodc trong phan mém.

Céac phuong phap dugc mod ta & diy co thé duoc thyuc hién st dung may phén cting,

hodc str dung may tinh, hodc st dung t6 hop clia may phan ctmg va may tinh.

Céc phuong phap dugc md ta & day, hodc cac thanh phén cia mdy duge md ta &

day, ¢6 thé duoc thyc hién it nhAt mot phin bdi phin ctmg va/hodc béi phan meém.

Céac phuong 4n duge md ta & trén chi mang tinh minh hoa cho cac nguyén ly cta

sang ché. Can hiéu rang cc bien the va bién doi clia cac phuong &n va céc chi tiét dugc
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mo ta & day sé 1a rd rang doi v6i ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuat
trong tmg. Do d6, muc dich cta sang ché chi bi giéi han bdi pham vi cia cac diém yéu
cAu bao ho sap dua ra dudi ddy va khong bi giéi han boi cac chi tiet cy theé duge bidu dién

bang cach mo ta va giai thich cua cic phwong an & déy.
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YEU CAUBAO HO
1. B ma hoa video cung cép dang biéu dién video duoc ma hoa, bd ma hoéa video nay
duoc tao céu hinh dé:
cung cip thong tin yéu cAu vé kha ning do chi tiét thir nhét chi bao tinh twong thich
ctia dong video v4i bd giai ma video va mirc kha néng trong s6 cac murc kha ning dugc
dinh truédc, va
cung cAp thong tin yéu cdu vé kha nang d¢ chi tiét thir hai dugc xac dinh & dd chi
tiét min hon so véi thong tin yéu ciu vé kha nang do chi tiét thir nhat,
trong d6 thong tin yéu ciu vé kha ning do chi tiét thi hai chi béo thanh phén cia
mirc yéu cau vé kha ning cho phép dugc lién quan dén mot trong sb cac mirc kha ning
dugc dinh trude duge st dung dé gial ma dang biéu dién video duoc ma hoa.
2. B0 mi hoa video theo diém 1, trong d6 thong tin yéu cau vé kha niang do chi tiét thit hai
bao gdm gi4 tri ty 18 hodc gié tri ty 1& phan trim.
3. B0 mi hoa video theo diém 1, trong d6 thdng tin yéu cau vé kha niang do chi tiét thir hai
bao gbm gid tri ty 1& hodc gia tri ty 1& phén tram dugc tham chiéu dén mot trong s6 cac miic
kha nang dugc dinh truée duge mo ta béi thdng tin yéu ciu vé kha ning dd chi tiét thur
nhét.
4. B6 ma hoa video theo diém 1, trong d6 thong tin yéu cAu vé kha nang do chi tiét thi hai
bao gdm thong tin tham chiéu va thdng tin thanh phan, va trong d6 thong tin tham chiéu
chi b4o mttc nao trong sé cac mirc kha nang dugc dinh trude ma thong tin thanh phan duge
tham chiéu dén.
5. B6 ma hoa video theo diém 1, trong d6 thong tin yéu cAu vé kha ning do chi tiét thit hai
bao gdm nhiéu gia trj thanh phan lién quan dén cac tidu chi khac nhau.
6. Bo ma hoa video theo diém 1, trong d6 thong tin yéu cAu vé kha nang do chi tiét thi hai
bao gdbm mdt hoic nhiéu gi4 tri thanh phan chi béo céc tiéu chi sau day:
- mot phén cua luong mau d6 chéi duge cho phép cuc dai trén gidy;
- mdt phén cta kich thuéc hinh anh cuc dai;
- mot phén ctia tc dd bit cuc dai;

- mot phén cua do day bo dém; va
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- mot phan cta so lugng 6 cyc dai.

7. Bo hop nhét video cung cép dang biéu dién video dugc hop nhit dwa vao nhiéu dang

bidu didn video dugc ma héa, bd hop nhét video dugc tao cau hinh dé:
nhan nhiéu dong video bao gbm thdng tin tham sb6 duoc ma hoa chi bao:
nhiéu tham s& ma hoa,
thong tin ndi dung video duoc ma hoa,

thong tin yéu cAu vé kha nang d¢ chi tiét thir nht chi béo tinh twong thich
cua dong video v&i bd giai ma video va muc kha nang trong sb cac mirc kha ning

duoc dinh trudce, va
théng tin yéu cau vé kha ning do chi tiét thi hai duge x4c dinh & do chi tiét min
hon so v&i thong tin yéu cau vé kha nang do chi tiét thtr nhat, trong d6 thong tin yéu cau
vé kha nang d chi tiét thir hai chi béo thanh phén ctia mirc yéu ciu vé kha ning cho phép
duoc lién quan dén mot trong sb cac mirc kha niang duoc dinh trude duge st dung dé giai

ma dang biéu dién video dugc ma hoa,

hop nhét hai hoc nhidu hon hai dong video dua vao thong tin yéu cu vé kha ning

{6 chi tiét thir nhat va thong tin yéu cau vé kha nang do chi tiét thit hai.

8. Bo hop nhit video theo diém 7, trong d6 bd hop nhét video dugc tao chu hinh dé xac
dinh c4c dong video nao co thé dugc bao gdm trong dong video dugc hop nhit dya vao

thong tin yéu cau vé kha nang dd chi tiét thir hai.

9. B6 hop nhét video theo didm 7, trong d6 bd hop nhat video dugc tao cdu hinh dé xac
dinh liéu dong video duoc hop nhat hop 1¢ c6 thé thu duge bang cach hop nhét hai hodc
nhiéu hon hai dong video hay khong dua vao thong tin yéu cAu vé kha ning do chi tiét thtr

hai.

10. B6 hop nhét video theo diém 7, trong d6 bd hop nhat video dugc tao cau hinh dé tong
két thong tin yéu cau vé kha nang do chi tiét tht hai ctia nhidu dong video s& dugc hop
nhét.

11. B6 hop nhét video theo diém 7, trong d6 thong tin yéu cAu vé kha ning do chi tiét thix
hai chi b4o yéu ciu vé kha nang ciia dang biéu dién video dugc ma héa so v6i nhiéu tiéu

chi; va
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trong d6 bo hop nhéat video dugc tao cAu hinh dé xac dinh liéu yéu ciu vé kha nang
duoc td hop ciia nhiéu dong video s& duge hop nhét, nhu duogc chi bo béi thong tin yéu
cau vé kha nang dd chi tiét thi hai, c6 nim trong mot hodc nhiéu gi61 han dugce dinh trude

hay khong.

12. B6 hop nhit video theo diém 7, trong do théng tin yéu cau vé kha nang do chi tiét thir

hai bao gdm nhiéu gia tri thanh phén lién quan dén cac tiéu chi khac nhau.

13. B hop nhét video theo diém 7, trong d6 thong tin yéu cdu v& kha nang do chi tiét thir

hai bao gdm mot hodc nhidu gié tri thanh phin md ta mot hodc nhiéu tiéu chi sau day:
- mot phén cua luong mau d6 chéi duge cho phép cuc dai trén gidy;
- mot phén cua kich thudce hinh anh cuc dai;
- mot phén ctia tbe @6 bit cuc dai;
- mot phén cua do déy bo dém; va
- mot phén cta sb luong 6 cuc dai.
14. B§ hop nhét video bao gdm bd hop nhét video theo diém 7.

15. Phuong phéap cung cip dang biéu dién video dugc ma hda, phuong phap nay bao gbm

cac budc:

cung cp thong tin yéu cau vé kha nang do chi tiét thir nhat chi bdo tinh tuong thich
clia dong video v&i bd giai ma video va mirc kha nang trong so nhi€u mirc kha nang duge

dinh trudc, va

cung cép thong tin yéu cau vé kha niang do chi tiét thir hai duge xac dinh & do chi

tiét min hon so v6i thong tin yéu cau vé kha nang do chi tiét thi nhat,

trong d6 thong tin yéu cAu vé kha nang do chi tiét thi hai chi bdo thanh phén cta
mirc yéu cau vé kha nang cho phép duge lién quan dén mot trong sb cac mirc kha ning

duoc dinh trude duge st dung dé giai ma dang bic€u dién video duwgc ma hoa.

16. Phuong phéap cung cép dang biéu dién video dugc hop nhit dwa vao nhiéu dang biéu

dién video duoc ma hoa, phuong phap nay bao gdm cac budc:
nhén nhiéu dong video bao gbm thong tin tham sb duoc ma hoa chi bao:

nhiéu tham sO ma hoa,
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thong tin ndi dung video dugc ma hoa,

thong tin yéu cau vé kha ning do chi tiét thir nhét chi bao tinh twong tich clia
dong video véi bd gidi ma video va muc kha nang trong s6 nhidu muc kha ning
duoc dinh trudc, va
thong tin yéu ciu vé kha nang do chi tiét tht hai duge xac dinh ¢ d6 chi tiét
min hon so v&i thong tin yéu cau vé kha ning &b chi tiét thir nhét, trong d6 théng
tin yéu cau vé kha nang do chi tiét thir hai chi béo thanh phan ctia mtic yéu cau vé
kha nang cho phép duoc lién quan dén mot trong sb cac mic kha ning duogc dinh
trude dugce st dung dé giai ma dang biéu dién video dugc ma hoa,
hop nhét hai hodc nhiéu hon hai dong video dua vao thong tin yéu cdu vé kha ning
6 chi tiét thir nhét va thong tin yéu ciu vé kha nang do chi tiét thtt hai.
17. Phuong tién luu trit k§ thuat s bat bién Iuu trit trén d6 chuong trinh mdy tinh dé thuc
hién phuong phép cung cép dang biéu dién video dwgc ma hoa theo diém 15, khi chuong
trinh mdy tinh nay dugc chay béi may tinh.
18. Phuong tién luu trit k§ thuat s bét bién luu trit trén d6 chwong trinh mdy tinh dé thuc
hién phwong phap cung cip dang bidu dién video dwoc hop nhét dua vao nhiéu dang biéu
dién video dugc ma hoa theo diém 16, khi chuong trinh may tinh nay dwgc chay boi may
tinh.
19. Bo giai ma video dé giai ma dang bidu din video dugc cung cip, bd giai mi video
duoc tao ciu hinh dé:
nhén dang biéu dién video bao gbm nhiéu dong video con bao gbm théng tin tham
s6 duoc ma hoa chi bao:
nhiéu tham sé ma hoa,
thoéng tin ndi dung video dugc ma hoa,
thong tin yéu cau vé kha nang d6 chi tiét tht nhat chi béo tinh twong thich
cta dong video véi bd gidi ma video va muc kha nang trong s6 nhiéu murc kha nang duge
dinh trudc, va
thong tin yéu cau vé kha nang do chi tiét thtr hai duge xac dinh & @6 chi tiét

min hon so véi thong tin yéu cau vé kha ning do chi tiét thir nhat, trong d6 thong tin yéu
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cAu vé kha ning @0 chi tiet thi hai chi bao thanh phan ctia mic yéu cau v€ kha néng cho
phép duoc lién quan dén mot trong s6 cac mirc kha nang duge dinh trude duoc str dung dé

giai ma dang biéu dién video dugc ma hoa,

xéc dinh lidu yéu ciu vé kha ning duoc td hop ctia nhidu dong video con s&
dugc hop nhét, nhu duge chi bdo bdi thong tin yéu cAu vé kha nang do chi tiét tht hai, c6
phu hgp v6i cac gidi han dinh trudce can dugc tuan theo hay khong.
20. B0 giai ma video theo diém 19, trong d6 bd giai ma video dugc tao c4u hinh dé phan
tich thong tin yéu cau vé kha ning do chi tiét thir nhét va thong tin yéu cdu vé kha nang do
chi tiét thi hai nhan dwoc dé thu duge chi bio vé mirc kha ning va thanh phan cia yéu cau
vé kha ning cho phép dugc.
21. B6 giai m video theo diém 19, trong d6 thong tin yéu cdu vé kha ndng do chi tiét thir
hai chi bao yéu cau vé kha ning cta dang bidu din video dugc ma hoa vé mat yéu ciu vé
kha nang dbi voi nhidu tiéu chi; va

trong d6 bd giai ma video dugc tao cAu hinh dé xéc dinh ring yéu cau vé kha ning

dugc td hop cta nhidu dong video s& dugc hop nhét 14 pha hop khi yéu cdu vé kha ning
duoc td hop ctia nhiéu dong video s& dugc hop nhét nim trong mot hodc nhiéu gi6i han
dinh trudec.
22. B giai ma theo diém 19, trong d6 thong tin yéu cau vé kha ning d9 chi tiét thtr hai bao
odm nhiéu gié tri thanh phin lién quan dén c4c tidu chi khac nhau.
23. Bo giai ma video theo diém 19, trong d6 thong tin yéu cAu vé kha ning do chi tiét tha
hai bao gém mot hoac nhiéu gié tri thanh phén chi bao mdt hodc nhiéu trong sb cac tiéu
chi sau day:

- mot phan ctia lugng mau do choéi duge cho phép cuc dai trén gidy;

- mdt phan cta kich thuée hinh anh cuc dai;

- mot phén ctia tdc dd bit cuc dai;

- mot phan ctia do ddy bo dém; va

- mot phﬁn cta sb luong 6 cuc dai.

24. Hé thbng cung cép dang biéu dién video bao gdm:
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b6 ma hoa video cung cp dang bidu dién video dugc ma hoa va dugc tao ciu hinh
dé:
cung cép théng tin yéu ciu vé kha nang do chi tiét thir nht chi bao tinh twong
thich ctia dong video v&i bd giai ma video va mirc kha nang trong s6 nhiéu murc kha nang
duoc dinh truéce, va
cung cAp thong tin yéu cAu vé kha nang do chi tiét thir hai dugc x4c dinh &
d6 chi tiét min hon so vé6i thong tin yéu cau vé kha ning d chi tiét tht nhét,
trong d6 thong tin yéu cAu vé kha nang d chi tiét th hai chi bao thanh phén
ctia muc yéu ciu vé kha ning cho phép dugc lién quan dén mot trong sd cac mirc
kha nang dugc dinh trude duge s dung dé giai ma dang biéu dién video dugc ma
héa, va
bd hop nhét video cung cép dang biéu dién video duge hop nhét dua vao
nhidu dang biéu dién video duge ma hoa, trong d6 bd hop nhit video dugc tao céu hinh dé:
nhan nhidu dong bit bao gdm thong tin tham s6 duge ma hoa chi béo:
nhiéu tham s ma hoa, théng tin ndi dung video dugc ma hoa,
thong tin yéu cAu vé kha ning do chi tiét thtt nhét chi béo tinh
twong thich cta dong video vdi b giai ma video bao gbm mirc kha
ning trong sd nhiéu murc kha ning duge dinh trude, va
thong tin yéu cau vé kha nang d6 chi tiét tht hai dugc xéc dinh & do
chi tiét min hon so v6i thong tin yéu cau vé kha ning dd chi tiét thir
nhét, va
hop nhét hai hoic nhiéu hon hai dong video dua vao thong tin yéu cau vé

kha ning d6 chi tiét thir nhét va thong tin yéu cAu vé kha nang do chi tiét thi hai.
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2
tap hop tham so chudi
If "seq_parameter_set_rbsp( ) { bomota ||
L sps_video_parameter_set_id <— st
i sps_max_sub_layers_minusT u@d |t I
i sps femporal_id_nesting_flag u(t) R
l profile_tier level(1, sps_max_sub_Tayers_minusT) I
i sps_seq_parameter_set_ d ue(v) i
| L_chromd format idc__ 1 e(v) |l
I if{chroma format idc = = 3 H
I separate_colour plane flag u® I
I pic_width in Tuma_samples ue(v) |l
il pic_height in_Tuma_samples ue(v) |t
I conformance_window_flag u() |
i if( conformance window flag ) { I L
i conf win Teft offset ue(v) |l
I conf win right offset ue(v) Jr
I conf win top offset ue(v) |
H conf win bottom offset ue(v) I
= ™ hif_depth_luma minas8 — — — 71 ue() i
:_J bit_depth_chroma_minus8 _ 1 ue(v) |y
I -E@zﬁgx‘ aplgr ‘gf;ﬁﬁ;ﬁ?%nsﬁﬁa log2_min_pcm_luma_coding_block_size_minus3 uev)
' b =— y g o g fog2 _diff max_min_pcm_Juma_coding_block_size ue(v)
I for(T = (sps_sub_layer ordering_info_pres cmToos filier disabled Tla ]
! | <= sps_max_sub_layers_minust, i+ pcm_190p_ g u(t)
T W 1 N 2 T —— I T
! sps_max Jatercy increase plusi[1] : for(slt—re]((J,DIIC<Srleljtr<*r1I )short_term_ref_mc_sets, i++) {
I _T€1_pIC .
| T, B Rl Tt ELlg Ayl ~----n==I | Jong term ref pics_present_flag ! u(1)
: : fggg g#? r;g;namfnocfhnr%aﬁlé);é(mzlzg‘Ongil(nuc I if(Tong_ferm_ref_pics_present flag) { H
H S
I+ Tog2_min_luma_fransform_block_size_mif-| Pum_ka%g_term_refl_mcsTsps ; ] ue(v
I Tog2”diff_max_min_luma_transform_block-| or(&— .1<num_long_term ref_pics_sps; i++){1
I— . . ref pic poc Isb sps[i] : u(v)
L1 max_tnrnsform h;erarchy depth inter i Used by curr pic T sps fag[1] ] )
Il 1 max ftransform_hierarchy depth intra i+ —I R i J
I ""5caling Tist enabled flag ™~~~ ] ; }
1 f i i '. "",}- ______
! ! Ssca;mgcellll?rtl er;g%leéjatfallag gegent fla [P e Tvp ehagieq Tiag — 7T u(1)
I 5P g_ls, 03P g ~Strong intra_smoothing enabled flag u(M)
: if( sps_scaling list data_present flag) VUT parameters present flag U
i T scaling_list data) if(vui_parameters _present_flag)
I amp_enabled flag vui_parameters| )
e e e e e —— sps_extension_present fla u(1
{—Lga?ﬂa&-%ld%?ﬁ%ﬁ@a gnabled Tia 1f?sps_extensionp present_flgg) { - T
(I LN L - ? ------------------- sps_range_extension_flag u(
Tl pem “énabled Tlag 1
: : sps_multilayer_extension_flag u()
I pcm_sample bit_depth Juma_minus sns 34 extension fla ]
! pcm_sample _ bit_dcpth_chroma_mint sg eSO ﬂgg 3§ 1%
sps_extension_4bits u(4)
}
if(sps_range_extension_flag)
sps_range_extension()
if(sps_muftifayer _extension_flag)
sps_muftilayer_extension() /* specified in Annex F */
if(sps_3d extension flag)
sps_3d_extension() /* specified in Annex T*/
if(sps_scc_extension_flag)
sps_scc_extension ()
if(sps_extension 4bits)
while('more_rbsp _data() )
sps_extension_data_flag u(1)
rbsp_Trailing_Dits()
¥

Fig. 4 (Phan 1)
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tap hop tham sé anh

pic_parameter_set rbsp( ) { bo mé ta
pps_pic_paramefer_set_id <€ Yo
pps_seq_parameter_set_id ue(v)
[T"""dependent_sfice_segrents_enabled flag™ u(M)
i output flag present flag i u(l)
""" Alm exira slice header bits u(3)
}'"'5@'n"_'défa'ﬁ67ﬁ§' enapled flag i u(T)
“T"tabac ini present flag u()
num_ref idx 10 _default_active_minusT ue(v)
—num_ref idx T1_default active minusi ue(v)
T gp mnus26 T i se(V)
constrained Intra_pred flag u(?)
transform skip enabled flag u(T)
cu qp delta enabled flag u(™)
if(cu_qp delta enabled flag)
diff cu qp_delta_depth ue(v)
pps_ch_qp_offset se(v)
pps_cr_gp_offset se(v)
pps_slice_chroma_qp_offsets_present_flag u(l)
weighted pred flag u(™)
weighted bipred flag u()
transquant_bypass_enabled flag u(1)
tiles enabled flag u(T)
entropy coding_sync_enabled flag u(1)
if(tiles_enabled flag ) {
num tile_columns_minusi ue(v)
num _file rows minus’ ue(v)
uniform_spacing_flag u(1)
if( Tuniform spacing flag ) {
for(T=0; 1< num tile_columns minusi ; i+ +)
column width minus1[i] ue(v)
for(i = 0; i < num_file rows minusi; i+ +)
row_height_minus1[i] ue(v)
loop_filter_across_{iles_enabled_ flag 1§
pps_loop filter_across_slices_enabled_flag u()
deblocking_filter_conirol_present_flag u(®)
if( deblocking fiTter confrol present flag ) {
deblocking filter override_enabled flag u(1)
pps_deblocking filter_disabled_flag u(1)
if(pps_deblocking filter disabled flag) {
pps_beta offset div?2 Se(V)
pps_te_offset_div2 pps_3d_extension flag u()
pps_scc_extension flag u(1)
} - pps_extension_4bits u(4)
pps_scaling Tist data present_flag

scaling list data()

if( pps_scaling_list data present flag )| if( pps range_extension flag)

pps_range extension( )

fists modification_present flag

if(pps_multifayer extension flag )

log2_parallel merge_level_minus2

pps_multifayer _extension() /* specified in Annex F */

slice_segment_header_extension_pre[ Tf( pps 3d_extension flag)

pps_extension_present_flag

pps 3d extension( ) /* specified in Annex | */

if(pps extension present flag) {

if (pps_scc_extension flag)

pps_range_extension_flag

pps scc_extension( )

pps_muftilayer_extension_flag

if( pps_extension 4bits )

while( more rbsp data( ) )

pps_extension data flag

rbsp trailing bits()

'

Fig. 4 (Phan 2)




48831

50/67
/3 :
tiéu dé cda lat
slice_segment_headder () { | bomota |
first_slice_segment_in_pic flag ____T['if( lists_modification_presen t flag && NumPicTotalCurr > 1 )
if(nal_unit type>=BLA W LP && nal unit t ref pic Tists madification()
no_output_of_prior_pics_flag f(slice ype = = B)
if( Mirst_slice_segment_in_pic_flag) { f( cabac_init_present flag)
if dependent slice_segments_enabled flag cabac_init llag o)
dependent_slice_segment_flag if( slice_temporal_mvp_enabled flag) {
shce_segment_address if(slice ype = = B)
) ‘ collocated from 10 flag u(1)
if(dependent_sfice_segment flag) { if((collocated_from_10_flag && num_ref_idx_10_active_minus1>0)[|
for(i=0, i < num_extra slice_header bits, i-++) (Icallocated from 10 flag && num ref_idx 11 active_minusi>0))
slice _reserved flagl 1] collocatcd_ref_idx ue()fi+~
slice_type -
if( output flag present flag)
( p;cp_oﬁtpui flag if( (wejghted_pyed_ﬂag && slice_type ==P)||
f( separaie colourdplane flag = = 1 (ngghfedhtblff&d (ﬂ)ag & slice type==18))
colour plane i pred weight table
if( nal_unit tSpe I= DR W RADL&&nal uj____flve_minus_max_num_merge_cand ue(v)
slice_pic_order_cnt_Isb if(mofion_vector resolution confrol_idc ==2)
short term ref pic_set sps_fla use_integer_mv_flag u()
if(Ishort term ref pic set sfps flag o R e ————————
st ref pic set(num short term ref pic sets] y_S se(v)
els (UM Short ferm ref pic sels > 1] (DPS SNice _chroma qp_Ofsets present flag ) {
short_term ref pic_set_idx slice_cb_gp_offset se(v)
if(long term ref pics present fla ; slice_cr_gp_offset se(v)
if( num long term ref pics sps > 0
( numgrong termp spsp ) if(pps slice act qp offsets present flag ) {
num_long_term_pics slice_act_y_gp_offset se(v
for(i =0; i < num_long_term sps + num lof slice_act_cb_qp_offset se(v)

ii(T < num long_term sps) { } slice_act_cr_gp_offset se(v)

if(num long term ref pics sps > 1)

( |tg|dx spsjpi] : if(chroma gp offset list enabled flag)

Telse { cu chroma gp offset enabled flag u)
poc Isb 1] if( deblocking filter override enabled flag) '
used by curr_pic_ft_flag[T] deblocking_filter_override flag w1

1 if( deblocking filter override flag) {

deffa_poc_msb_present_flag[ 1] slice_deblocking_filter disabled flag u)

if{ delta_poc_msb _present flag[i]) if( Islice_deblocking filter_disabled flag ) {

delta_poc_msb_cycle [ slice_beta_offset_div2 se(v).

T : e M) slice_tc_offset_div2 se(v) }

} }
if( sps_ternporal mvp_enabled flag)  }
s<licpe temgoral mvg enabled fla if( pps_Toop_fifter_across_slices_enabled_flag &&
} (slice_sao_luma_flag 11 "slice_sao_chroma _flag ||
- - Islice deblocking_filter disabled flag) )
If( sample_adaptive_offset_enabled_flag) {—ficq Toop_fifter_across_slices_cnabled_flag ud)
slice sao luma flag T = =
if( ChromaArrayType = 0) if( tiles_enabled fla '
. gll entropy coding sync enabled flag) {
slice sao chroma flag num entry point_offsets o)
if(nurn_entry point offsets > 0) {
i slice Wﬂef == P,[H slice WD% = ) offset_len_minus] wely)
E?rnnunrwere:‘ Td)?ca]c\;ﬁ/eogs/grlnge ﬁgg) for(1 = 0; 1 < num_entry point_offsefs; i-++)
num_ref_idx_10_active_minusi T entry_point_offset_minustli] ue(v)
if(’slice_fype = = B)
num_ref_idx_T1_active_MINUS e sfice segment header_extension present flag) {
! slice segment header extension length ue(v)
for(i=0; i<slice_segment header extension_length; [+ +)
slice segment_header extension_data byte[ i ] u(8)
}
. . byte alignment()
Fig. 4 (Phan 3) L
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Cac ban tin SEI
cau truc clia anh

il structure_of pictures_info( payloadSize) { bd md ta||
I sop seq parameter set id ue(v) |
I num entries in_sop_minus1 ue(v) ||
™ for(i =0, i <= num_eniries in_sop_minusT; i++) { :
| sop vcl nut[i u6) ||
| sop temporal id[i] u@) |
| if(sop vel nut[i]T=1DR W RADL && —~—26a
| sop vel nut[i]T=1DR N LP) |
! sop_short term rps_idx[i] ue(v) |!
| if(i > 0) |
. sop poc deltafi] se(v) |y
7 I
| — N
tap hop 6 gi¢i han chuyén dong
: temporal_motion_constrained tile_sets( payloadSize ) { bd mota ||
I mc all files exact sample value maich_flag u(™) !
I each tile_one file_set flag u(l) |
I"if(leach tile one tile set flag) { ;
| limited tile_set display flag ol
. num_sets_in_message _minust ue(v)
| for(i = 0;1 <= num _sets in_message_minust; i++ ) { 1
I mcts id[i] ue(V) ||
1 if(limited tile set display flag) :
| display tile_set flag[i] u(l) |
. num tile rects in set minusi[i] ue(v) |y
| for({ = 0;] <= num tile rects in set minusi[i];j++) { |
I top left tile idx[i][]] ue(v) l
I bottom right file 1dx[ 1 T[] ve(v) |
I ; , !
! if(Imc all tiles exact sample value match flag) ,’\/26b
| mc exact sample value match flag[i] u(1) |
] mcts tier level idc present flag[i u(1) I
| if(mcts tier level idc present flag[i]) { |
I mcts fier flag[i] u(T) |
! mcts level idc[i] u(8) .
! ] |
I } I
[ Telse{ |
1 max_mcs_tier_level_idc_present_flag ul®) |l
1 if{(mets_max tier Tevel idc present flag ) { .
| mcts max_tier flag u(1) |
) mcts_max_level_idc u@) |y
I } I
it l
[} !
T Tz~ 1
L kieu0______ 40
] kiéu 1 ~—42
—_——_———— e —
I kiéu 2 dl’\-/44

Fig. 4 (Phan 4)
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seq_parameter_set_rbsp( ) { bé mé ta
sps_video_parameter_set_id u(4)
sps_max_sub_layers_minus1 u(3)
sps_temporal_id_nesting_flag u(1)
profile_tier_level(1, sps_max_sub_layers_minus1)
sps_seq_parameter_set_id ue(v)
4#4—~_4  chroma_format_idc ue(v)
if( chroma_format idc = = 3)
separate_colour_plane_flag u(1)
pic_width_in_luma_samples ue(v)
pic_height_in_luma_samples ue(v)
conformance_window_flag u(t)
if( conformance_window_flag) {
conf_win_left_offset ue(v)
conf_win_right_offset ue(v)
conf_win_top_offset ue(v)
conf_win_bottom_offset ue(v)
}
bit_depth_luma _minus8 ue(v)
4 bit_depth_chroma_minus8 ue(v)
log2_max_pic_order_cnt_Isb_minus4 ue(v)
sps_sub_layer_ordering_info_present_flag u(1)

for(T = (sps_sub_layer ordering_info_present_flag? 0 : sps_max _sub_layers_minust );
i <= sps_max_sub_layers_minust; i++) {

sps_max_dec_pic_buffering_minus1[i] ue(v)
sps_max_num_reorder_pics[ ] ue(v)
sps_max_latency_increase_plus1[i] ue(v)
}
log2_min_luma_coding_block_size_minus3 ue(v)
log2_diff_max_min_luma_coding_block_size ue(v)
log2_min_luma_transform_block_size_minus?2 ue(v)
42 log2_diff_max_min_luma_transform_block_size ue(v)
max_tnrnsform_hierarchy_depth_inter ue(v)
max_transform_hierarchy_depth_ intra ue(v)
scaling_list_enabled_flag u(1)
if( scaling_list_enabled flag) {
sps_scaling_list_data_present_flag u(1)
if( sps_scaling_list_data_present_flag )
scaling_list_data()
}
amp_enabled_flag u(1)
40—~  sample_adaptive offset_enabled_flag u(1)
42—~ pcm_enabled_flag u(1)
if( pcm_enabled flag) {
pcm_sample_bit_depth _luma_minus1 u(4)
pcm_sample_ bit_dcpth_chroma_minus u(4)

Fig. 5a
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log2_min_pcm_luma_coding_block_size_minus3 ue(v)
log2_diff_max_min_pcm_luma_coding_block_size ue(v)
pcm_loop_filter_disabled_flag u(1)

}
[ num_short_term_ref_pic_sets ue(v)
for(i = 0;1 < num_short term_ref pic_sets; i++)
st ref pic_set(i)
long_term_ref pics_present_flag u(1)
if( long_term_ref pics_present flag) {
40< num_long_term_ref_pics_sps ue(v)
for(i = 0;i < num_long_term ref pics sps;i++) {
It_ref pic_poc_Isb_sps[i] u(v)
used by curr pic It sps flag[i] u(1)
K }
}
4—~—4  sps_temporal_mvp_enabled_flag u(1)
40—~—{ strong_intra_smoathing_enabled_flag u(1)
vui_parameters_present_flag u(1)
if(vui_parameters_present_flag)
vui_parameters( )
sps_extension_present_flag u(1)
if( sps_extension_present_flag) {
sps_range_extension_flag u(1)
sps_multilayer_extension_flag u(1)
sps_3d_extension_flag u(1)
sps_scc_extension_flag u(1)
sps_extension_4bits u(4)
}
if( sps_range_extension_flag)
sps_range_extension( )
if( sps_multilayer_extension_flag)
sps_multilayer_extension() /* specified in Annex F */
if( sps_3d_extension_flag)
sps_3d_extension() /* specified in Annex |/
if( sps_scc_extension_flag)
sps_scc_extension()
if('sps_extension_4bits)
while( more_rbsp_data( ) )
sps_extension_data_flag u(1)

rbsp_trailing_bits()

Fig. 5Db
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pic_parameter set_rbsp( ) { bé ma ta
pps_pic_parameter_set_id ue(v)
pps_seq_parameter_set_id ue(v)
dependent_slice_segments_enabled_flag u(1)
42{ output_flag_present_flag u(1)
num_extra_slice_header_bits u(3)
4~ sign_data_hiding_enabled_flag u(1)
cabac_init_present_flag u(1)
num_ref idx_T0_default_active_minus ue(v)
num_ref idx_11_default_active_minusT ue(v)
A0~ init_qp_minus26 se(v)
constrained_intra_pred_flag u(1)
transform_skip_enabled_flag u(1)
cu_qp_delta_enabled_flag u(1)
if(cu_qgp_delta_enabled flag)
diff cu_gp_delta_depth ue(v)
pps_cb_gp_offset se(v)
pps_cr_qp_offset se(v)
pps_slice_chroma_qgp_offsets_present_flag u(1)
weighted pred_flag u(1)
40 weighted_bipred_flag u(1)
transquant_bypass_enabled_flag u(1)
tiles_enabled_flag u(1)
40~— entropy_coding_sync_enabled _flag u(1)
if( tiles_enabled flag ) {
num_tile_columns_minus ue(v)
num_tile_rows_minust ue(v)
uniform_spacing_flag u(1)
if( luniform_spacing_flag) {
for(i = 0;i < num_tile columns minust ;i+ +)
column_width_minus1[i] ue(v)
for(i = 0; i < num tile rows minust; i+ +)
row_height_minus1[i] ue(v)
}
loop_filter_across_tiles_enabled_ flag u(1)
}
pps_loop _filter_across_slices_enabled_flag u(1)
deblocking_filter_control_present_flag u(1)
if( deblocking_filter_control present flag ) {
deblocking_filter_override_enabled_flag u(1)
pps_deblocking_filter_disabled_flag u(1)
if( Ipps_deblocking filter disabled flag) {
pps_beta_offset_div2 se(v)
pps_te_offset_div2 se(v)

I

}

Fig. 6a
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pps_scaling_list_data_present_flag u(1)
if( pps_scaling_list_data present_flag )

scaling_list_data( )
lists_ modification_present_flag u(1)
log2_parallel_merge_level_minus2 ue(v)
slice_segment_header_extension_present_flag u(1)
pps_extension_present_flag u(1)
if( pps extension_present flag) {
pps_range_extension_flag u(1)
pps_multilayer_extension_flag u(1)
pps_3d_extension_flag u(1)
pps_scc_extension_flag u(1)
pps_extension_4bits u(4)
t
if( pps_range_extension_flag)
pps_range_extension( )
if( pps_multilayer_extension flag )
pps_multilayer_extension() /* specified in Annex F */
if( pps_3d_extension_flag)
pps 3d extension( ) /* specified in Annex | */
if (pps_scc_extension flag)
pps_scc_extension( )
if( pps_extension_4bits )
while( more_rbsp data( ) )
pps_extension_data_flag u(1)

rbsp_trailing_bits()

Fig. 6b
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slice_segment_in_pic_flag bd mo ta
first_slice_segment_in_pic_flag u(1)
if(nal_unit_type >= BLA W _LP && nal_unit_type <= RSV_IRAP_VCL23 )
no_output_of prior_pics_flag u(t)
slice_pic_parameter_set_id ue(v)
if( Ifirst_slice_segment_in_pic_flag) {
if( dependent_slice_segments_enabled_flag )
dependent_slice_segment_flag u(1)
slice_segment_address ue(v)
}
if( !dependent_slice_segment_flag) {
i=0
if( num_extra_slice_header bits > 1) {
i+ +
discardable_flag u(1)
if(num_extra_slice_header_bits > 1) {
I+ +
cross_layer_bla_flag u(1)
}
for(; i < num_extra_slice_header_bits; i++)
slice_reserved_flag[ i ] u(1)
slice_type ue(v)
if( output_flag_present_flag)
pic_output_flag u(l)
if( separate_colour_plane flag = = 1)
colour_plane_id u(2)
if( (nuh_layer id >0 &&
Ipoc_Isb_not_present_flag[ LayerldxinVps| nuh_layer id]1) ||
(nal_unit_type |=IDR_W_RADL && nal_unit_type!=IDR_N_LP))
slice_pic_order_cnt_Isb u(v)
if(nal_unit_type !=IDR W RADL && nal_unit_type !=IDR N_LP) {
short_term_ ref_pic_set_sps_flag u(1)
if( Ishort_term_ref_pic_set sps_flaqg)
st_ref pic_set(num_shart_term_ref_pic_sets)
else if( num_short_term _ref pic_sets > 1))
short_term_ref pic_set_idx u(v)

if( long_term_ref pics_present_flag) {

Fig. 7a
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if(num_long_term ref pics sps > 0)

num_long_term_sps ue(v)
num_long_term_pics ue(v)
for(i= 0: i < num_long term sps + num_long_term_pics; i++) {
if(i < num_long_term sps) {
if(num_long term ref pics sps > 1)
It idx_sps[i] u(v)
1 else {
poc_Isb_It[i] u(v)
used by curr_pic_It_flag[i] u(1)
}
delta_poc_msb_present_flag[ i ] u(1)
if( delta_poc_msb_present flag[i])
delta_poc_msb_cyclc_Ht[i] ue(v)
'
}
if( sps_termporal_mvp_enabled_flag)
slice_temporal_mvp_enabled_flag u(1)
}
if( nuh_layer id > 0 && !default_ref_layers_active_flag &&

NumRefListLayers[ nuh_layer id] > 0) {
inter_layer_pred_enabled_flag u(t)
if(inter_layer_pred enabled flag && NumRefListLayers[ nuh_layer id ] > 1) {

if( Imax_one_active_ref layer_flag)
num_inter_layer ref_pics_minusi u(v)
if NumActiveRefLayerPics = NumRefListLayers[ nuh_layer_id ] )
for( i = 0; i < NumActiveReflayerPics; i+-+ )
inter_layer_pred_layer_idc[i] u(v)
}
}
if( inCmpPredAvailFlag )
in_comp_pred_flag u(1)
if( sample_adaptive_offset_enabled_flag) {
slice_sao_luma_flag u(1)
if( ChromaArrayType = 0)
slice_sao_chroma_flag u(1)
}
if(slice type = = P || slice type = = B) {
num_ref idx_active_override_flag u(1)
if(num ref idx_active override flag) {
num_ref idx _10_active_minus1 ue(v)
if( slice_type = = B)
num_ref idx_11_active_minusi ue(v)
!
if( lists_modification present flag && NumPicTotalCurr > 1)
ref pic_lists_modification( )
if( slice_type = = B)
mvd 11 zero_flag ue(1)

if( cabac_init present flag)

Fig. 7D
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40/\/

cabac_init_llag u(1)
if( slice_temporal_mvp enabled flag) {
if( slice_type = =B)
collocated_from_10_flag u(1)
if( ( collocated from 10 flag && num_ref_idx_10_active_minus1 > 0) |
(lcollocated from 10 flag && num ref idx 11 active_minusi > 0) )
collocatcd ref idx ue(v)
}
if( (weighted pred flag && slice_type = = P) [
(weighted bipred flag && slice type = =B))
pred weight table( )
else if( DepthFlag && NumRefListLayers[ nuh_layer id ]> 0) {
slice ic enabled flag u(1)
if(slice ic enabled flag)
slice ic disabled merge zero idx flag u(1)
}
five_minus_max_num_merge_cand ue(v)
)
slice qp delta se(v)
if( pps slice chroma qp offsets present flag ) {
slice cb gp offset se(v)
slice cr gp offset se(v)
}
if( chroma qp offset list enabled flag )
cu chroma qp offset enabled flag u(t)
if( deblocking filter override enabled flag )
deblocking filter override flag u(1)
if( deblocking filter override flag) {
slice deblocking filter disabled flag u(1)
if( Islice deblocking filter disabled flag) {
slice beta offset div2 se(v)
slice tc offset div2 se(v)
)
)
if( pps_ loop_filter_across_slices_enabled_flag &&
(slice sao_luma flag | | slice sao_chroma_flag ||
Islice deblocking filter disabled flag))
slice loop filter across slices cnabled flag u(t)
if( cp in slice segment header flag[ Viewldx] )
for(m = 0; m < num cp[ Viewldx ]; m+ +) {
i =cp ref voi[ Viewldx ][ m ]
cp scale[ ] se(v)
cp off[j] se(v)
cp inv scale plus scale[|] se(v)
cp inv off plus off[ ] se(v)
t
}
if( tiles enabled flag | | entropy coding sync_enabled flag) {
num_entry point_offsets ue(v)

Fig. 7¢
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if( num_entry_point_offsets > 0) {

offset_len_minus ue(v)
for(i= 0; i < num_eniry_point_offsets; i++)
entry _ point_offset_minus1[i] u(v)
}
}
if( slice_segment_header_extension_present_flag ) {

slice_segment_header_extension_length ue(v)
if( poc_reset info_present flag )

poc_reset idc u(2)
if( poc_reset_idc !=0)

poc_reset period_id u(o)
if( poc_reset idc = =3) {

full_poc_reset_flag u(t)

poc_Isb val u(v)
¥
if( IPocMsbValRequiredFlag && vps_pac_Isb aligned_flag)

poc_msb_cycle val_present_flag u(1)
if( poc_msb cycle val present flag)

poc_msb_cycle val ue(v)
while( more_data_in_slice_segment_header_extension( ) )

slice_segment_header_extension_data_bit u(1)

}

byte_alignment()

Fig. 7d
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structure_of pictures_info( payloadSize) { bo mo ta
sop_seq_parameter_set_id ue(v)
num_entries_in_sop_minus1 ue(v)
for(i = 0; i <= num_entries_in_sop_minust; i+-+) {
sop_vcl _nutfi] u(6)
sop_temporal id[ i ] u(3)
if(sop_vel nut[i]!=IDR W RADL &&
sop_vcl nut[i]!=1IDR N LP)
sop_short_term_rps_idx[ i] ue(v)
if(i > 0)
sop_poc_deltaf i ] se(v)
;
h

Fig. 8
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temporal_motion_constrained _tile sets( payloadSize ) { bd mo ta
mc_all_tiles_exact_sample_value_match_flag u(1)
each _tile_one_tile_set_flag u(1)
if( leach tile_one tile_set flag) {
limited_tile_set_display _flag u(1)
num_sets in_message_minus1 ue(v)
for(i = 0;i <=num_sets in_message_minust;i++) {
mcts_id[ 1] ue(v)
if( limited_tile set display flag )
display tile set flag[i] u(1)
num_tile_rects_in_set_minus1[i] ue(v)
for(j=0; ] <=num tile rects in_set minusi1[i];j++){
top_left tile idx[i][]] ue(v)
bottom_right_tile idx[i][]] ue(v
}
if( Imc_all tiles exact sample value match_flag )
mc_exact_sample_value_match_flag[ i ] u(t)
mcts_tier level idc_present_flag[ i ] u(1)
if( mets_tier level idc_present flag[i]) {
mcts_tier flag[i] u(1)
mcts_level idc[i] u(8)
h
}
+else {
max_mcs_tier_level idc_present_flag u(1)
if( mets_max_tier level idc present flag) {
mcts_max _tier_flag u(1)
mcts_max_level_idc u(8)

}

=

Fig. 9
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subpic_level info( payloadSize ) { bd mo ta

sli_num_ref _levels_minus1 u(3)
sli_cbr_constraint_flag u(t)
sli_explicit_fraction_present_flag u(t)
if(‘sli_explicit_fraction present flag)

sli_num_subpics_minus . ue(v)
sli_max_sublayers_minus1 u(3)
sli_sublayer _info_present flag u(1)
while( !byte_aligned() )

sli_alignmant_zero_bit f(1)

for(k = sli_sublayer info_present flag? 0 : sli_max_sublayers_minusT;
k <= sli_max_sublayers minus1; k++)

for(i=0;i <= sli_num ref levels_minust; i++ ) {

sli_non_subpic_layers fraction[i][ k] ----100 u(8)

sli_ref level idc[i][Kk] -—---102 u(8)

if(sli_explicit_fraction present flag )

for(j = 0; ] <= sli_num_subpics_minus1; |+ + )

sli_ref level fraction minus1[i][j][k] --—140 u(8)

Fig. 16





