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(57) Cong bd phuong phap loc dir lidu video dwoc tai tao. Phuong phap nay bao gom:
bude phan tach phan ti ¢t phap thy nhat dwoc sir dung dé thiét 1ap hé sb bé loc thanh
phﬁn chéo; bude nhap mang mau cia hinh anh luma d3 tai tao; budc suy ra vi tri luma
bang cach «ir dung vi tri rong mg véi mau sic do hién tai; bude suy ra mang hé sd bo
loc bang céch si dung hé s6 b6 loc thanh phén chéo; bude suy ra bién bang cach st dung
mang hé 6 bd loc va mang mau hinh anh luma tai tao dugce xdc dinh boi cac vi tri Laime;
va bude suy ia bién ty 18 bang cach su dung bién, trong d6 bién duoc stra doi bang cach
tah Wi cua Mot mau khéi sdc do hién tai, duoc xac dinh béng vi tri da xac dinh trude,
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Linh vue k§ thuat dwgce dé cap

Sang ché nay lién quan dén k¥ thuat ma héa video va cu thé hon 14 lién quan dén k¥
thuat giam 13i tai tao.
Tinh trang k¥ thuit cia sang ché

C6 thé tich hop cac chirc nang video k¥ thut s6 vao nhiéu loai thiét bi, bao gdm tivi k§
thuat sb, mdy tinh xach tay hodc may tinh dé ban, may tinh bang, thiét bi ghi 4m k¥ thuat sd,
thiét bi nghe nhin k§ thuat s, thiét bi choi game, dién thoai di dong, dién thoai thong minh,
thiét bi chup hinh y té va cac thiét bi twrong tw. Co thé ma hoa video k¥ thuét s theo chudn ma
héa video. Chuén ma héa video x4c dinh dinh dang cua chudi bit theo chuin bao gom dit liéu
video duoc ma hoa. Chudi bit theo chuén 14 cdu tric dit liéu c6 thé dugce thiét bi giai ma video
thu va giai ma dé tao dit liéu video da duoc khoi phuc. Céac chuén ma hoa video c6 thé két hop
cac ky thuat nén video. Vi du vé cac chudn ma hoa video bao gbm ISO/IEC MPEG-4 Visual
va ITU-T H.264 (con goi 1a ISO/IEC MPEG-4 AVC) va Ma hoa video hiéu qua cao (HEVC).
HEVC dugc md ta trong ph?m Ma héa video hiéu qua cao (HEVC), Tai liéu vé chuén ITU-T
H.265, thang 12 nam 2016, dugc két hop vao tai liéu nay bang vién dan va duoc goi 1a ITU-T
H.265 trong tai liu nay. Cac phén mo rdng va cai tién ctia ITU-T H.265 hién dang dugc xem
xét dé phat trién cac chuin ma héa video thé hé tiép theo. Vi du: Nhém chuyén gia ma héa
video ITU-T (VCEG) va ISO/IEC (Nhém chuyén gia hinh anh chuyén dong (MPEG) (goi
chung 1a Nhém hop téc chung vé thiét ké chuin nén video (JVET)) dang lam viéc dé phat trién
cong nghé ma hoa video dugc chudn héa véi kha nang nén vuot troi dang ké so véi kha ning
nén cia chudn HEVC hién tai. M6 hinh khai thac chung 7 (JEM 7), M6 ta thuét toan ctia mo
hinh thtr nghiém khai thac chung 7 (JEM 7), ISO/IEC JTC1/SC29/WG11 Tai liu: JVET-
G1001, thang 7 nam 2017, Torino, IT, duogc két hop trong tai li€u nay b?mg vién dan, mé ta
céac tinh nang ma héa trong nghién ctru mo hinh thir nghiém phdi hop ctia TVET 1a ¢6 kha ning
néng cao cong nghé ma héa video vugt kha ning ctia chuan ITU-T H.265. Xin luu y ring cac
tinh ning ma héa ciia JEM 7 dugc trién khai trong phan mém tham chiéu JEM. Nhu dugc six
dung trong tai lidu nay, thuat ngit JEM c6 thé d& cap chung dén céc thuat toan c6 trong JEM 7
va viéc trién khai phén mém tham chiéu JEM. Hon nita, dé dap lai “Loi kéu goi dé xuét y

twdng nén video v6i kha ning vugt chuin HEVC” do VCEG va MPEG cling dua ra, ¢6 nhiéu
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nhém da dé xudt nhidu mé ta vé cong cu ma hoa video tai Hoi nghi lan thi 10 vé ISO/IEC
JTC1/SC29/WG11 dién ra tir ngay 16-20 thang 4 nim 2018, tai San Diego, CA. Tur nhiéu md
ta vé cic cong cu ma hoa video, vin ban nhap ban dAu hinh thanh v& thong s6 k¥ thuat ma hoa
video duoc mo ta trong “Ma hoa video da nang (Ban nhéap 1),” Ho1 nghi 1an thu 10 vé ISO/IEC
JTC1/SC29/WG11 dién ra tir ngdy ngay 16-20 thang 4 ndm 2018, tai San Diego, CA, tai liéu
JVET-J1001-v2, duoc két hop vao tai liéu nay bang vién dan va duoc goi 1a JVET-J1001. Sy
phat trién chudn ma hoa video thé hé ké tiép cia VCEG va MPEG hién tai dugc goi la du an
Ma hoa video da nang (VVC). “Ma hoa video da nang (Ban dy thao 5),” Hoi nghi lan thir 14
vé& ISO/IEC JTC1/SC29/WG11 dién ra tir ngay 19 dén 27 thang 3 nam 2019 tai Geneva, CH,
tai liéu JVET-N1001-v8, duoc Kkét hop vao tai liu nay béng vién dan va duoc goi 1a JVET-
N1001, biéu thi su lp lai van ban du thao vé thong s6 k¥ thuat ma hoa video twong Gng véi
du an VVC. “Ma hoa video da nang (Ban du thdo 6),” Ho1 nghi lan tht 15 vé ISO/EC
JTC1/SC29/WG11 dién ra tir ngay 3 dén 12 thang 7 nam 2019 tai Gothenburg, SE, tai liéu
JVET-02001-vE, duoc két hop vao tai liéu nay bﬁng vién dan, va dugc goi 1a JVET-02001,

sur lap lai ctia van ban du thao vé thong s6 ki thuat ma hoa video twong ung véi du an VVC.

Céc ky thuat nén video cho phép giam yéu cau luu trit va truyén dir liéu video. Cac
ky thudt nén video co thé giup giam yéu cau vé dir liéu bang cach tan dung cac phan du
thira vén ¢6 trong mot chudi video. Céc k¥ thuat nén video co thé chia nho mét chudi
video thanh cac phan nhé hon lién tiép (nghia la nhém hinh dnh trong mot chudi video,
mot hinh anh trong nhém cac hinh anh, cac viung trong mot hinh anh, vang phu trong mot
vung). Cac ky thuat ma hoa du doan ndi anh (vi du: ky thudt du dodn theo khong gian
trong hinh anh) va ky thudt du doan lién khung (ttrc 1a lién anh (theo thoi gian)) co thé
dugc dung dé tao ra cac gia tri chénh léch gitra don vi dir liéu video dugc ma hoa va don
vi dir liéu video tham chiéu. Céc gia tri chénh 1éch c6 thé dugc coi 1a dit liéu du thira. Dit
licu du thua ¢6 thé dugc ma hoa dudi dang hé s6 bién ddi lwong tir hoa. Céc phan tir ci
phép ¢6 thé lién quan dén di liéu du thira va don vi ma hoa tham chiéu (vi du: chi s6 ché
d6 du doan noi bo va thong tin chuyén dong). Dir liéu du thira va cac phan tir cti phéap co
thé duoc ma hoa entropy. Dir liéu du thira dugc ma héa entropy va cac phan tir ¢t phap

¢6 thé duoc bao gém trong céu tric dit liéu tao thanh chudi bit theo chuén.
Bén chat ky thuit clia sing ché

Theo mot vi du, phuong phap loc di liéu video dugc tai tao, phuong phap nay bao
gém: budc phan tich ct phap phén tir cii phap dau tién dugc st dung dé thiét lap hé sb
2
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loc thanh phﬁn chéo; budc nhap mang mau cta hinh anh luma da tai tao; budc suy ra vi
tri luma bang cach sir dung vi tri twong tmg voi mau sic do hién tai; budc suy ra mang
hé ) loc béng cach st dung h¢ sb loc thanh phén chéo; budc suy ra bién béng cach su
dung mang h¢ sb loc va mang mau hinh anh luma tai tao dugc xac dinh boi cac vi tri
Juma; va budc suy ra bién ty 1& bang cach sir dung bién, trong d6 bién duoc sta ddi bang
cach tinh téng cta mot mau khdi sdc d6 hién tai, duoc xac dinh béng vi tri da xac dinh

trudc, va bién ty €.

Theo mét vi du, thiét bi mi hoa dit lidu video, thiét bi nay bao gom mét hodc nhiéu
bo xu ly dugc tao cAu hinh dé: md hoa phan tir ¢t phap dau tién duoc sir dung dé thiét
lap hé sb loc thanh phén chéo; nhap mang mau cua hinh anh luma da tai tao; suy ra vi tri
luma bang cach sir dung vi tri twong ung véi mau sidc do hién tai; suy ra mang hé sb loc
bang cach sir dung hé s6 loc thanh phan chéo; suy ra bién bing cach sir dung mang hé 56
loc va mang mau hinh anh luma tai tao duoc xac dinh boi cac vi tri luma; va suy ra bién
ty 1€ bang cach st dung bién do, trong d6 bién dugc stra dbi bang cach tinh tong cua mot

mau khoi sac do hién tai, duoc xac dinh bang vi tri da xac dinh trudc, va bién ty 1€.

Theo mot vi du, thiét bi giai ma dit liéu video, thiét bi nay bao gém mot hoac nhiéu
bd xu 1y dugce tao cdu hinh dé: giai ma phan tir ca phap dAu tién duoc stir dung dé thiét
lap hé ) loc thanh phén chéo; nhap mang mau cua hinh anh luma da tai tao; suy ra vi tri
luma bang cach su dung vi tri tuong Gmg véi mau sic do hién tai; suy ra mang hé sb loc
bang cach sir dung hé s6 loc thanh phén chéo; suy ra bién bang cach st dung mang hé s6
loc va mang mau hinh anh luma tai tao dwoc xac dinh boi cac vi tri luma; va suy ra bién
ty 1& bang cach sir dung bién do, trong d6 bién duoc sira d6i bang cach tinh tong ctia mot

mau khéi sic do hién tai, duge x4c dinh bing vi tri dd xac dinh trude, va bién ty 1€.
M0 ta vén tit cac hinh vé

HINH 1 14 so db khai niém minh hoa vi du vé mot nhéom anh duoc mi hda theo cach
phan vung da cdy tr phan theo mot hodc nhiéu ky thuat ctia séng ché nay.

HINH 2A 14 so dd khai niém minh hoa vi du vé viéc mi hoa khdi dit liéu video theo mot
hodc nhiéu ky thuat cua sang ché nay.

HINH 2B 14 so db khai niém minh hoa vi du v& viéc ma hoa khéi dit liéu video theo mét

hodc nhiéu k¥ thuét clia sang ché nay.
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HINH 3 13 so dd khai niém minh hoa vi du vé dinh dang lay mau thanh phan video
ma c6 thé duoc sir dung theo mdt hodc nhiéu ky thuat cua sang ché nay.

HINH 4A 14 so d6 khai niém minh hoa vi du vé cac loai vi tri cho dinh dang lay mau
thanh phan video ma c6 the dugc s dung theo mot hoac nhidu ky thuat cua sdng ché nay.

HINH 4B la so do khai niém minh hoa vi du vé céac loai vi tri cho dinh dang lay mau
thanh phan video ma c6 thé dugc sit dung theo mot hoac nhicu k¥ thuat cia sang ché nay.

HINH 4C la so do khai niém minh hoa vi du vé céac loai vi tri cho dinh dang lay mau
thanh phan video ma c6 thé dugc st dung theo mét hodc nhiéu k¥ thudt cua sang ché nay.

HINH 4D 14 so do khai niém minh hoa vi du vé céac loai vi tri cho dinh dang lay mau
thanh phan video ma c6 thé dugc st dung theo mot hoac nhiéu k¥ thuat cua sang ché nay.

HINH 4E 1a so d6 khai niém minh hoa vi du vé cac loai vi tri cho dinh dang lay mau
thanh phan video ma c6 thé duoc str dung theo mot hodc nhiéu k¥ thudt cua sang ché nay.

HINH 4F la so d6 khai niém minh hoa vi du vé cac loai vi tri cho dinh dang lay mau
thanh phan video ma c6 thé dugc st dung theo mot hodc nhiéu ky thuét cua sang ché nay.

HINH 5 1a so d6 khoi minh hoa vi du vé hé thong ma c6 thé dugc tao cau hinh dé ma
hoa va gidi ma dit liéu video theo mt hodc nhiéu ky thuat cua sang ché nay.

HINH 6 1a so do khoi minh hoa vi du vé bd ma hda video ma c6 thé duoc tao cau
hinh dé ma héa dit liéu video theo mdt hodc nhi¢u k¥ thudt cua sang ché nay.

HINH 7 1a so dd khdi minh hoa vi du vé bo loc thanh phan chéo ma co thé duoc tao
cau hinh dé ma hoa dir liéu video theo mot hodc nhiéu k¥ thudt ctia sang ché nay.

HINH 8 1 so dd khai niém minh hoa vi du vé 15i tai tao nhiéu thanh phan cua dir liéu
video theo mdt hodc nhiéu k¥ thuat cua sang ché nay.

HINH 9A 13 so d6 khai niém minh hoa vi du vé cac mau gia dd co thé duoc s dung
dé loc thanh phan chéo theo mdt hodc nhiéu k¥ thuat ctia sang ché nay.

HINH 9B 1a so d6 khai niém minh hoa vi du vé cadc mau gia d& ma cé thé duoc st
dung d¢ loc thanh phan chéo theo mot hodc nhiéu k¥ thuat cua sang che nay.

HINH 9C la so d6 khai niém minh hoa vi du vé cac mau gid d& ma co6 thé dugc su

dung dé loc thanh phan chéo theo mot hodc nhiéu k¥ thuat cua sang ché nay.
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HINH 9D 12 so dd khai niém minh hoa vi du vé cac mau gia d& ma co thé duoc su
dung de loc thanh phén chéo theo mot hoac nhiéu ky thudt cua sang ché nay.

HINH 9E 1 so dd khai niém minh hoa vi du vé cac mau gia d& ma co thé duoc su dung
dé loc thanh phén chéo theo mot hoac nhiéu k¥ thuat clia sang ché nay.

HINH 9F 14 so dd khai niém minh hoa vi du vé cac miu gid d& ma co thé duoc sir
dung d loc thanh phan chéo theo mot hodc nhiéu ky thuat ciia sang ché nay.

HINH 10 12 so db khai niém minh hoa vi du vé viéc giam 15i tai tao béng cach loc
thauh phﬁn chéo theo mot hodc nhiéu ky thuat cua sang ché nay.

HINH 11A 1a so d6 khdi minh hoa vi du v& b6 loc thanh phan chéo ma c6 thé duoc
tao céu hinh dé giam 16 tai tao theo mot hodc nhiéu ky thuat cua sang ché nay.

HINH 11B 1a so dd khdi minh hoa vi du vé bd loc thanh phan chéo ma c6 thé duge
tao ciu hinh dé giam 181 tai tao theo mot hodc nhiéu k¥ thudt cua sang ché nay.

HINH 11C 1a so dd khéi minh hoa vi du vé b6 loc thanh phan chéo ma c6 thé duoc
tao cAu hinh dé giam 13i tai tao theo modt hodc nhiéu k¥ thuat cua sang ché nay.

HINH 11D la so db khdi minh hoa vi du vé b6 loc thanh phan chéo ma c6 thé duoc
tao cdu hinh dé giam 13 tai tao theo mot hodc nhiéu k¥ thudt cua sang ché nay.

HINH 12A 14 so dd khdi minh hoa vi du vé bd loc thanh phan chéo ma c6 thé duoc
tao céu hinh dé giam 13i tai tao theo mot hodc nhiéu k¥ thuat ctia sang ché nay.

HINH 12B 12 so db khéi minh hoa vi du v& bd loc thanh phin chéo ma c6 thé duoc
tao céu hinh dé giam 161 tai tao theo mdt hodc nhiéu ky thuat cua sang ché nay.

HINH 13A 1a so d6 khdi minh hoa vi du vé bo loc thanh phén chéo ma co thé duoc
tao céu hinh dé giam 161 tai tao theo mdt hodc nhiédu k¥ thuit cia sang ché nay.

HINH 13B la so dd khéi minh hoa vi du vé bo loc thanh phﬁn chéo ma c6 thé duoc
tao cAu hinh dé giam 16i tai tao theo modt hodc nhidu k¥ thuat cia sang ché nay.

HINH 13C la so dd khéi minh hoa vi du vé bo loc thanh phém chéo ma ¢ thé duoc
tao cAu hinh dé giam 161 tai tao theo mot hoac nhiéu k¥ thuét clia sang ché nay.

HINH 14A 14 so dd khai niém minh hoa vi du vé cac vi trf hé b loc ma co thé duoc st

dung dé loc thanh phan chéo theo mdt hodc nhiéu k¥ thuat ctia séng ché nay.

i
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HINH 14B la so d6 khai niém minh hoa vi du vé céc vi tri hé s6 loc ma ¢o thé duoc su
dung dé loc thanh phan chéo theo mot hodc nhiéu k¥ thuat ctia sang ché nay.

HINH 14C 1a so d6 khai niém minh hoa vi du vé céc vi tri hé s6 loc ma c6 thé duoc str
dung dé loc thanh phan chéo theo mot hodc nhiéu k¥ thudt ctia sang ché nay.

HINH 14D 14 so dd khai niém minh hoa vi du vé céc vi tri hé s6 loc ma ¢6 thé duoc su
dung dé loc thanh phan chéo theo mot hodc nhiéu k¥ thudt cta sang ché nay.

HINH 14E 14 so dd khai niém minh hoa vi du vé cac vi tri hé s6 loc ma c6 thé duoc su
dung dé loc thanh phan chéo theo mot hodc nhiéu k¥ thuat ctia sang ché nay.

HINH 14F 1a so dd khai niém minh hoa vi du vé cac vi tri hé s6 loc ma co thé duoc su
dung dé loc thanh phan chéo theo mot hodc nhiéu k¥ thuat cta sang ché nay.

HINH 15A 14 so db khai niém minh hoa vi du v& céc vi tri hé s8 loc ma 6 thé dugc su
dung dé loc thanh phan chéo theo mot hodc nhiéu k¥ thuat clia sang ché nay.

HINH 15B 14 so do khai niém minh hoa vi du vé cac vi tri hé s6 loc ma ¢ the dugc sur
dung dé loc thanh phan chéo theo mot hodc nhiéu k¥ thuat ctia sang ché nay.

HINH 15C 12 so dd khai niém minh hoa vi du vé céc vi tri hé $6 loc ma c6 thé duoc sir
dung dé loc thanh phan chéo theo mot hodc nhiéu k¥ thuat ctia séng ché nay.

HINH 15D 14 so dd khai niém minh hoa vi du vé céc vi tri hé s6 loc ma c6 thé dugc sur
dung dé loc thanh phén chéo theo mdt hodc nhiéu ky thudt cua sang ché nay.

HINH 16A la so d6 khai niém minh hoa vi du vé bo dém dong 4o ma c¢6 thé duoc su
dung dé loc thanh phan chéo theo mot hodc nhiéu k¥ thuat ctia sang ché nay.

HINH 16B 1a so dd khai niém minh hoa vi du vé bd dém dong 4o ma co thé duge st
dung dé loc thanh ph?m chéo theo mot hodc nhiéu k¥ thuat cia sang ché nay.

HINH 16C 1a so do khai niém minh hoa vi du vé b dém dong a0 ma co thé duoc su
dung dé loc thanh phan chéo theo mot hodc nhiéu k¥ thuat ctia sang ché nay.

HINH 16D la so d6 khai niém minh hoa vi du vé bd dém dong 4o ma cé thé duoc st
dung d¢ loc thanh phan chéo theo mdt hodc nhiéu k¥ thuat ctia sang ché nay.

HINH 17 1a so dd khoéi minh hoa vi du vé bd giai ma video ma co thé duoc tao cu hinh

dé giai ma dit liéu video theo mot hodc nhiéu k¥ thuat cua sang ché nay.
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HINH 18 13 so dd khdi minh hoa vi du vé bd loc thanh ph?m chéo ma c6 thé duoc tao

cAu hinh dé ma hoa dit liéu video theo mot hodc nhiéu ky thuat ciia sang ché nay.

HINH 19A 14 so dd khéi minh hoa vi du vé bd loc thanh phén chéo ma c6 thé duoc

tao cdu hinh dé giam 161 tai tao theo mot hodc nhicu k¥ thuat cua sang ché nay.

HINH 19B la so dd khdi minh hoa vi du v& bd loc thanh phf&n chéo ma co thé duoc

tao cau hinh dé giam 15 tai tao theo mot hodc nhiéu k¥ thudt cuia sang ché nay.

HINH 19C 1a so dd khéi minh hoa vi du vé b6 loc thanh phan chéo ma cé thé duoc

tao cau hinh dé giam 15 tai tao theo mot hodc nhiéu k¥ thudt cua sang ché nay.

HINH 20A la so d6 khéi niém minh hoa vi du vé cdc mau gia dd ma co6 thé dugc su

dung dé loc thanh phéan chéo theo mét hoac nhiéu k¥ thuat cua sang ché nay.

HINH 20B la so do khai niém minh hoa vi du vé cac mau gid dd ma co thé duoc su

dung dé loc thanh phan chéo theo mot hodc nhiéu k¥ thuat cua sang ché nay.
M@ ta chi tiét cac phwong 4n thuc hién sang ché

Pon xin cip bang sing ché nay lién quan dén Pon xin cAp bang sang ché tam thoi
Hoa K3 sb 62/865,933, ngp ngdy 24 thang 6 nam 2019; Don xin cap bang sang ché tam
thoi Hoa Ky s6 62/870,752, ndp ngay 4 thang 7 nam 2019; Don xin cép bang sing ché
tam thoi Hoa Ky s6 62/886,891, ndp ngay 14 thang 8 nam 2019; Pon xin chp bang sang
ché tam thoi Hoa Ky s 62/899,053, ndp ngay 11 thang 9 nam 2019; Don xin cép béng
sang ché tam thoi Hoa Ky s 62/901,679, ndp ngay 17 thang 9 nam 2019; Don xin cap
bing sang ché tam thoi Hoa Ky s6 62/904,399, nop ngay 23 thing 9 nam 2019; Don xin
cap bang sang ché tam thdi Hoa Ky s6 62/905,312, ndp ngay 24 thang 9 ndm 2019; Pon
Xin cép bang sang ché tam thoi Hoa Ky s6 62/910,317, ndp ngay 3 thang 10 nam 2019;
va Pon xin cép bang sang ché tam thoi Hoa Ky s6 62/913,065, ndp ngay 9 thang 10 nam

2019, mdi don déu duoc két hop bé‘mg vién dan.

No6i chung, sang ché nay mo ta nhidu k¥ thuat dwoc dung dé mé hoa di lidu video. Dac
biét, sang ché nay mé ta cac ky thuat dé giam 16i tai tao. Luu ¥ rang mac du cac ky thuat cua
sang ché nay duge moé ta lién quan dén ITU-T H.264, ITU-T H.265, JEM, JVET-N1001, va
JVET-02001, nhung cac k¥ thuat cua sang ché nay ciing thuong dugc ap dung dé ma hoa
video. Vi du: céc k§ thuat ma hoa duge mo ta trong tai lidu nay cé thé duge két hop vao hé

thong ma hoa video, (bao gom hé thong ma hoa video dua trén cac chuan ma hoa video trong
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nrong lai) bao gdm chu triac khéi video, k thuat dw doan noi anh, ky thuat dw doan liér khung,
ky thuat bién doi, k¥ thuat loc va/hodc ky thuat ma hoa entropy ngoai cac ky thuat khac ¢o
trong ITU-T H.265, JEM, JVET-N1001 va JVET-02001. Do do, viéc tham chiéu dén ITU-T
H.264, ITU-T H.265, JEM, JVET-N1001 va/hodac JVET-02001 la nham muc dich mé ta va
khong dugc hiéu la gi6i han pham vi ctia cac ky thuat duoc mo td trong tai ligu nay. Hon ntia,
xin luu ¥ réng viée két hop bang cach tham chiéu céc tai liéu & dy nham muc dich md ta va
khong dugc hiéu 14 han ché hodc tao su mo hd ddi véi cac thuat ngit dugc dung trong tai liéu
nay. Vidu: trong truong hop mot tham chiéu két hop cung cap mét dinh nghia khac vé thuat
ngt v mot tham chiéu két hop khac va/hodc khi thudt nglt duoc dung trong tai li¢u nay, thi
thuat ngtr nay phai duoc gidi thich theo cach bao ham mot cach rong rai tmg dinh nghia twong

{mg va/hodc theo cach bao ham timg dinh nghia cu thé trong phuong én thay the.

Theo moét vi du, phuong phéap bao gdm budc dit liéu mau duoc tai tao cho thanh
phé‘m du liéu video hién tai, budc thu dit liéu mau duoc tai tao cho mot hoac nhiéu thanh
phan di ligu video khac, bude dn xudt bd loc thanh phan chéo dua trén dit liéu lién quan
dén mot hodc nhiéu thanh phﬁn dir liéu video khéc, va bude ap dung b9 loc cho dir ligu
mau da tai tao cho thanh phﬁn dir 1iéu video hién tai dya trén b loc thanh phé”m chéo da

dan xuét va dit liéu mau da tai tao cho mot hodc nhiéu thanh phan dir liéu video khac.

Theo mot vi du, thiét bi bao gém mot hodc nhiéu bd xtr 1y duoc tao cAu hinh dé thu di
liéu mau da tai tao cho thanh phén dir liéu video hién tai, thu dit liéu mau d3 tai tao cho mot
hodc nhidu thanh phan dit lidu video khac, dan xuét bg loc thanh phan chéo dya trén du ligu
lién quan dén mot hodc nhiéu thanh phé”m dir liéu video khéc, va ap dung b loc cho dit liéu
mau da tai tao dbi véi thanh phén dit liéu video hién tai dua trén bd loc thanh phﬁn chéo da

daAn xuAt va dit liéu mau da tai tao cho mdt hodc nhieu thanh phan dir liéu video khac.

Theo mdt vi du, mdi truong luu trlr may tinh co6 thé doc dugc khong chuyén tiép bao
obm cac lénh duoc hru trit trén d6, khi duoc thyc thi s& khién mot hodc nhiéu b6 xu 1 cia
thidt bi thu dit lidu mAu d4 téi tao cho thanh phén dit liéu video hién tai, thu dit liéu mau da tai
tao cho mdt hodc nhiéu thanh phﬁn du liéu video khac, din xuét bd loc thanh phé‘m chéo dua
trén dit liéu lién quan dén mot hodc nhidu thanh phén dit liéu video khic, va 4p dung bo loc
cho di liéu mau da tai tao dbi voi thanh phén dt liéu video hién tai dya trén bd loc thanh phén

chéo da dan xuat va dir liéu mau da tai tao cho mot hoac nhicu thanh phan dir ligu video khéc.
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Theo mét vi du, thiét bi bao gém phuong tién dé thu dit liéu mau da tai tao cho mot
hoac nhiéu thanh ph?m dir liéu video khac, phuong tién dé din xuit bo loc thanh phém
chéo dva trén dur liéu lién quan dén mot hodc nhiéu thanh phén dur liéu video khac, va
phuong tién dé 4p dung bo loc cho dit lidu mAu da tai tao ddi voi thanh phan dir ligu video
hién tai dua trén bd loc thanh phén chéo di dan xuat va dit liéu mau da tai tao cho mot

hodc nhiéu thanh phén du liéu video khac.

Chi tiét cia mot hodc nhiéu vi du duoc trinh bay trong cac hinh vé kem theo va mo
ta bén dudi. Cac tinh ning, doi twong va loi thé khac s€ tré nén 10 rang tu phan md ta va

cac hinh vé, cling nhu tir cac yéu cau bao ho.

Noi dung video bao gém céc chudi video géln mot loat khung hinh (hodc hinh anh).
Mot loat khung hinh cling co thé duoc goi la mot nhom anh (GOP). Mobi khung hinh video
hodc hinh anh ¢6 thé dugc chia thanh mot hoac nhiéu vung. Cac vung co thé duoc xac dinh
theo don vi co s& (vi du: khoi video) va cac bd quy tac xac dinh vung. Vi du: quy tac xac
dinh vung c6 thé 13 ving phai 1a 56 nguyén cua khdi video dugce b trf trong hinh chit nhat.
Hon nira, cdc khéi video trong ving c6 thé duogc sdp xép theo mau quét (vi du: quét raster).
Thuat ngu khdi video ndi chung, nhu duge st dung trong tai liéu nay, co thé dé cap dén mot
vung cua hinh anh hodc co thé dé cap cu thé hon dén mang gia tri mau 16n nhét c6 thé duoc
ma hoéa theo du doan, cac phan vung cua chung va/hoac cAu tric tuong ung. Hon nita, thuat
ngl khoi video hién tai co thé dé cap dén mot ving cua hinh anh dang dugc ma hoa hoac
giai ma. Khoi video ¢6 thé duoc dinh nghia 1a mot mang cac gia tri mau. Xin luu ¥ rang
trong mdt sb trudng hop, g1a tri pixel co thé dugc md té bao gdm céc gid tri mau cho cac
thanh phén twong ung cta dir liéu video, cling ¢ thé duoc goi la thanh phén mau, (vi du:
thanh ph?m Juma (Y) va chroma (Cb va Cr) hodc céc thanh ph?m mau do, xanh luc va xanh
lam). Xin luu ¥ rdng trong mot s6 truong hop, cac thudt ngir gié tri pixel va gia tri mau sé
dugc dung dé thay thé cho nhau. Hon nita, trong mot s6 truong hop, pixel hodc mau co thé
duoc goi la pel. Djnh dang léy mau video, cling co thé duoc goi la dinh dang sic do, co thé
xac dinh s6 luong mau sac do co trong khéi video so voi s6 luong mau luma c6 trong khoi
video. Vi du: déi véi dinh dang 14y mau 4:2:0, tde do 14y mAu ddi voi thanh phan luma gap

doi tbe do 1y mau cua cac thanh phén sac do theo ca huéng ngang va hudng doc.

B¢ ma hoa video co thé thuc hién ma héa theo du doan trén cac khéi video va cac phan
vung cua chung. Khdi video va cac phan ving cua chung c6 thé dugc goi 1a cac nut. ITU-T
F.264 chi dinh khéi macro bao gdm cac mau luma c6 kich thuéc 16x16. Co nghia la, trong

9
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ITU-T H.264, hinh anh dugc phan doan thanh cac khéi macro. ITU-T H.265 chi dinh cau
trac Pon vi cidy ma hoa (CTU) twong tu (con duoc goi 1a don vi ma hoa lon nhat (LCU)).
Trong ITU-T H.265, hinh 4nh dugc phén doan thanh cac CTU. Trong ITU-T H.265, dbi véi
hinh 4nh, ¢ thé thiét 1ap kich thuéc CTU bao gom cic mau luma 16x16, 32x32 hodc 64x64.
Trong ITU-T H.265, CTU bao gdm céc Khéi cay ma hoa (CTB) tuong tng cho timg thanh
phén cuia dir lidu video (vi du: luma (Y) va chroma (Cb va Cr). Can luu ¥ rang video c6 mot
thanh phan luma va hai thanh phén sic do twong Gmg c6 thé dugc mo ta 1a c6 hai kénh, nghia
la kénh luma va kénh sic d6. Hon nita, trong ITU-T H.265, CTU c6 thé duoc phan ving
theo cdu tric phan ving cay t& phan (QT), do dé, cac CTB ctia CTU duoc phén ving thanh
cdc Khoi ma hoéa (CB). Nghia 14, trong ITU-T H.265, CTU co thé duoc phan chia thanh céc
nut 14 cay tir phan. Theo ITU-T H.265, mét CB luma cung voi hai CB sdc do twong ng va
cac phan tir ¢t phap lién quan duge goi la don vi ma hoa (CU). Trong ITU-T H.265, kich
thudre tdi thiéu cho phép ciia CB ¢6 thé dugc béo higu. Trong ITU-T H.265, kich thudc nho
nhét cho phép ctia CB luma la céc mau luma 8x8. Trong ITU-T H.265, quyét dinh ma hoa

vung anh bang du don ndi bo hodc du doan lién khung duoc thuc hién ¢ cap CU.

Trong ITU-T H.265, CU duoc lién két v6i chu tric don vi du dodn (PU) c6 g tai
CU. Trong ITU-T H.265, cac céu tric PU cho phép tich cac CB luma va sdc dd nham muc
dich tao ra cac mau tham chiéu tuong tng. Nghia la, trong ITU-T H.265, CB luma va sic
d6 c6 thé duoc chia thanh cac khdi dw doan (PB) luma va sdc do twong tng, trong do PB
bao g61n mot khéi cac gia tri mau duoc ap dung cung mdt du doan. Trong ITU-T H.265,
CB ¢6 thé duoc phan chia thanh 1, 2 hoac 4 PB. ITU-T H.265 ho tro kich thude PB tr cac
mau 64x64 dén 4x4. Trong ITU-T H.265, PB vudng duoc h6 tro cho du doan ndi bo, trong
d6 CB ¢6 thé tao thanh PB hoic CB c6 thé dugc tach thanh bén PB vuéng. Trong ITU-T
H.265, ngoai cac PB vudng, cac PB hinh chit nhat dugc ho tro cho du doan lién khung,
trong do CB ¢o thé giam mot nira theo chidu doc hodc chiéu ngang dé tao thanh PB. Ngoai
ra, xin luu y rang trong ITU-T H.265, d6i véi du doan lién khung, bon phan ving PB khong
a6i xung dugc hd tro, trong d6 CB dugc phan ving thanh hai PB ¢ mét phém tu chidu cao
(¢ trén cung hoac dudi cung) hodc chiéu rong (& bén trai hodc bén phai) ciia CB. Dt ligu
du doan noi anh (vi du: cac phén tur ¢t phép trong ché d6 du doan noi anh) hodc dir ligu du
doan lién khung (vi du: cac phan tir ¢t phép dit lidu vé chuyén dong) tuong Gmg véi PB

duoc dung dé tao ra cac gia tri mau tham chiéu va/hodc du doan cho PB.

10
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JEM chi dinh CTU ¢6 kich thuéc tdi da 1a cac mau luma 256x256. JEM chi dinh cau
trac khoi cay tr phan cong voi cay nhi phan (QTBT). Trong JEM, cau tric QTBT cho phép
cac nut 1a cay tor phan dugce phan chia thém bang céu trac ciy nhi phan (BT). Nghia 14, trong
JEM, céu tric cay nhi phan cho phép cac niit 14 cay to phan dugc chia d¢ quy theo chiéu doc
hodc chiéu ngang. Trong JVET-N1001 va JVET-02001, CTU duoc phén vung theo céu trac
cdy da kiéu hinh cong véi cdy t& phan (QTMT hodc QT+MTT). QTMT trong JVET-N1001
va JVET-02001 twong tu nhu QTBT trong JEM. Tuy nhién, trong JVET-N1001 va JVET-
02001, ngoai viéc biéu thi cac phép tach nhj phéan, cdy da kiéu hinh c6 thé bicu thi cai goi la
phép tach tam phan (hodc cdy tam phan (TT)). Phép tich tam phén chia mot khéi theo chicu
doc hodc chiéu ngang thanh ba khéi. Trong trudong hop tach TT theo chiéu doc, khdi duoe chia
theo mdt phén tu chiéu rong ctia khéi tir canh trdi va mot phan tu chiéu rong tr canh phai va
trong truong hop tach TT theo chiéu ngang, khdi dugc chia bang mot phan tu chiéu cao tir
canh trén va béng mot phén tu chiéu cao tir canh dudi. Tham chiéu 1an nira dén HINH 1, HINH
1 minh hoa vi du vé CTU duoc phan chia thanh céc nit 1a cay tir phén, va cac nut la cay ta
phan dugc phan chia thém theo phép phan tich BT hogc phén tach TT. Nghia la, trong HINH

1. duong nét dat biéu thi cac phép tach nhi phan va tam phan b sung trong mot ciy tr phan.

Nhu mé ta o trén, mdi khung hinh video hodc hinh anh co thé duoc chia thanh mot
hodc nhiéu vung. Vi du: theo ITU-T H.265, mdi khung hinh video hoac hinh anh co thé
duoc phan vung dé c6 mdt hoic nhiéu manh va duoc phéan ving thém dé co mot hodc
nhiéu 6. trong d6 mdi ménh gom mdt chudi CTU (vi du: trong thir tw quét manh) va mot
6 1a mot diy cac CTU twong tng vé&i dién tich hinh chir nhat ciia mot anh. Xin luu y ring
mot manh, trong ITU-T H.265, la mot chudi gém mot hoac nhiéu phan doan manh bat
dau béng mot phan doan manh doc 1ap va chira tat ca cac phan doan manh phu thudc tiép
theo (11éL1 ¢6) trude phan doan manh doc lap tiép theo (néu c6). Mot phan doan manh,
tuong tu nhu mot manh, 1a mot chudi cac CTU. Do @6, trong mdt ) truong hop, céac
thuat nglr manh va phan doan manh c6 thé duoc dung thay thé cho nhau dé chi mot chudi
CTU duoc bd tri theo thu ty quét raster. Ngoai ra, xin luu y rang trong ITU-T H.265, mot
o ¢6 thé bao gom cac CTU c6 trong nhiéu hon mot manh va mot manh cé thé bao gdm
cac CTU c6 trong nhiéu hon mot 6. Tuy nhién, ITU-T H.265 quy dinh rang can phai thoa
man mot hodc ca hai diéu kién sau: (1) Tét ca cac CTU trong mot manh déu phai thudc

cung mot 6; va (2) Tat ca cac CTU trong mdt 6 deu thudc cung mot manh.
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Déi véi JIVET-N1001 va JVET-02001, cdc manh can phai bao gdm mdt sé nguyén
cac khéi (brick) thay vi chi cdn bao gobm mot s6 nguyén cac CTU. Trong JVET-N1001
va JVET-02001, khéi (brick) 14 ving hinh chit nhat cua cac hang CTU bén trong mét 6
cu thé trong hinh anh. Ngoai ra, trong JVET-N1001 va JVET-02001, mot 6 co thé duoc
phan chia thanh nhiéu khéi (brick), mdi khbi nay bao gdm mot hodc nhiéu hang CTU bén
trong 6. Mot vién gach khong duoc chia thanh nhiéu vién gach cung dugc goi la mot vién
gach. Tuy nhién, mot khéi la tap con thuc sy ctia 6 khong dwoc goi 1a 6. Do d6, mét manh
bao g6m mdt tap hop CTU khdng tao thanh vung hinh chit nhét cua hinh anh ¢6 thé hodc
khéng duoc hd tro trong mot s6 k¥ thuat ma hoa video. Hon nira, can luu y 1a trong mot
s6 truomg hop mot manh can phai gom mot s6 nguyén cac 6 hoan chinh va trong truong
hop nay duoc goi 1a mot nhom 6. Céc ky thuat dwge md ta trong tai liu nay co thé ap
dung cho cac khdi, manh, 6 va/hodc cac nhom 6. HINH 1 1a so dd khai niém minh hoa vi
du vé mot nhom hinh anh bao gém cidc manh. Theo vi du minh hoa trong HINH 1, Pic:
duwoc minh hoa la bao gom hai manh (nghia 1a Sliceo va Slicei). Theo vi du minh hoa
trong HINH 1, Sliceo bao gébm mot brick (khdi), nghia 1a Bricko va Slice; bao gom hai
khdi, nghia la Brick, va Bricko. Can luu ¥ rang trong mot sd trudng hop, Sliceo va Slice;
6 thé dap ung yéu cau va duoc phan loai dudi dang nhom 6 va/hoac nhém cac 0.

Déi véi ma héa dy doan ndi bo, ché do du doan ndi b co thé chi dinh vi tri clia cac
mau tham chiéu trong mot hinh anh. Trong ITU-T H.265, ché d6 du doan ndi bd co thé
duoc xac dinh bao gdbm ché d¢ du doan phing (nghia la diéu chinh bé mit), ché do du
doan DC (nghia la trung binh tong thé phang) va ché @6 du doan goc 33 (predMode: 2-
34). Trong JEM, cac ché do du doan ndi bo kha thi co thé bao gém ché do du doan phéng,
ché d6 du doan DC va ché do du doan gbc 65. Xin luu ¥ ring c6 thé goi cac ché do du
doan phing va DC la cdc ché @6 du doan vo hudng va cé thé goi cac ché do du doan goc
1a cac ché do du doan c6 hudng. Xin luu ¥ rang co thé ap dung chung cac ky thuat duoc

mo ta trong tai liéu nay bat ke so luong cac ché do du doan co thé xac dinh 1a bao nhiéu.

Déi v6i ma hoa du doan lién khung, hinh anh tham chiéu dugc xéc dinh va vecto chuyén
dong (MV) xac dinh cac mau trong hinh anh tham chiéu duoc dung dé tao du doan cho khbi
video hién tai. Vi du: co thé du doan mot khéi video hién tai béng cach su dung cac gia tri mau
tham chiéu nam trong mdt hodc nhiéu hinh anh duoc ma hoa trude d6 va mot vecto chuyén
dong dugc dung dé chi ra vi tri cua khéi tham chiéu so véi khoi video hién tai. Vi du: mot

vecto chuyén dong c6 thé mo ta thanh phan dich chuyén theo chi¢u ngang cua vecto chuyen
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dong (vi dg- MVy), thanh phan dich chuyén thiang dimg cla vecto chuyén dong (vi du: MVy)
va do phan giai cho vecto chuyén dong (vi du: do chinh xac 1/4 pixel, dd chinh xdc 1/2 pixel,
d6 chinh xac mdt pixel, dd chinh xac hai pixel, do chinh xac bdn pixel). Co thé sép xép cac
hinh anh duoc giai ma trude day, co thé bao gdm anh xuét ra trude hodc sau anh hién tai, thanh
mét hodce nhiéu anh dé tham chiéu danh sach anh va x4c dinh nhiing hinh anh nay b%mg gia tri
chi s6 hink anh tham chiéu. Hon nira, trong k¥ thuat ma hoa du doan lién khung, du doan don
hudng de cap dén viée tao radt du doan bang cac gia tri mau tr mot hinh anh tham chiéu duy
nhat va du doan kép la tao mét du doan bing cac gia tri mau tuong tng tr hai hinh dnh tham
chiéu. Nghia 13, trong dy doan don hudng, mot hinh anh tham chi éu duy nhét va vecto chuyén
dong tuong ang duoc dung dé tao mdt du doan cho mot khdi video hién tai va trong du dodn
kép. mot hinh anh tham chiéu dau tién va vecto chuyén dong déu tién tuong Gmg va mot hinh
anh tham g:hiéu thit hai va vecto chuyén dong thir hai tuong img duoc dung dé tao mot du doan
cho mot khoi video hién tai. Trong du doan hai hudng, cac gia fri mau tuong tng duoc két
hep (vi du: thém vao, lam tron va cat bét, hodc tinh trung binh theo trong sé) dé tao mot du
dodn. Hinh anh va ving cta chung co thé duoc phan loai dua trén loai ché d6 du doan nao co
thé ding dé ma héa cac khéi video cuia ching. Nghia 1a, ddi voi cac ving c6 loai B (vi du:
ménh B), ¢o thé su d§x11g cac ché d6 du doan hai huc’mg,-du doan don huong va du doan nol
bo. va ¢6 thé sir dung du doan don huéng va céc ché do du doan ndi bo ddi véi cac vang co
loai P (vidu: manh P), va dbi véi cac ving c6 loai I (vi du: manh I) thi chi s dung céc ché do
du doan no1 bd. Nhu mod ta ¢ trén, hinh anh tham chiéu duoc xac dinh thong qua cac chi $6
tham chiéu. Theo vi du, dbi voi manh P, c6 mot danh sach anh tham chiéu duy nhat,
RefPicList0 va ddi véi manh B, co thé c6 mot danh sach anh tham chiéu ddc 14p thir hai,
RefPicList] ngoai RefPicList0. Xin luu y rang, dbi véi du doan don hudng trong manh B, ¢6
thé dung mot trong cac RefPicList0 hoac RefPicListl dé tao du doan. Ngoai ra, xin luu y ré‘mg
trong qua trinh giai ma, khi bat dau giai ma mot hinh anh, danh sach anh tham chiéu dugc tao

tir hinh 4nh da giai ma trude d6 s& duoc luu trit trong by dém hinh anh da giai ma (DPB).

Hon nita, mot chudn ma hoa c6 thé hd tro nhiéu ché d6 du doan vecto chuyén dong khac
nhau Du dodn vecto chuyén dong cho phép lay gia tri ciia mot vecto chuyén dong cho khoi
video hién tai dua trén mot vecto chuyén dong khéc. Vi du: co thé 14y tap hop cac khéi ing
vién co thong tin chuyén dong lién quan tir cac khéi lan cén theo khong gian va cac khéi lan
can theo thoi gian dén khéi video hién tai. Hon nita, c6 thé sir dung thong tin chuyén dong

duoc tao (hodc mic dinh) cho qua trinh du doan vecto chuyén dong. Vidu vé du doan vecto

13

13/204



50302

chuyén dong bao gom du doan vecto chuyén dong nang cao (AMVP), du doan vecto chuyén
dong theo thot gian (TMVP), con goi 1a ché d6 “hop nhat” va suy luan chuyén dong “bo qua”
va “truc tiép”. Ngoai ra, cac vi du khic vé du doan vecto chuyén dong bao gom du doan vecto
chuyén dong nang cao theo thoi gian (ATMVP) va du doan vecto chuyén dong theo khong
gian-thoi gian (STMVP). Dbi véi du doan vecto chuyén dong, ci bo ma hoa video va bd giai
ma video déu thuc hién cing mét quy trinh dé lay ra mot tap hop ung vién. Do do, d6i voi mot

khéi video hién tai, qua trinh ma hoa va giai ma s€ tao ra cung mot tap hop ung vién.

Nhu duoc md ta ¢ trén, dé ma hoa dy doan lién khung, cac mau tham chiéu trong hinh
anh da duoc ma hoa trude do6 dugc su dung dé ma hoa céac khdi video trong hinh anh hién
tai. Cac hinh anh duoc mi hoa trude day c6 san dé sir dung lam tham chiéu khi budc ma hoa
hinh anh hién tai duoc goi la hinh anh tham chiéu. Can luu y ré‘mg thir tu giai ma khong can
thiét phai twong ung véi thi tu déu ra hinh anh, nghia 1a thr tw hinh anh trong trinh tu video
theo thoi gian. Trong ITU-T H.265, khi anh dugc gidi ma, n6 s€ duoc luu tri vao bd dém
hinh anh da giai ma (DPB) (co thé duoc goi 1a bo dém khung, bo dém tham chiéu, bo dém
hinh anh tham chiéu hodc twong tr). Trong ITU-T H.265, hinh anh dugc luu vao DPB x0a
khoi DPB khi ching duoc xuat ra va khong con cAn thiét d& ma hoa céc hinh anh tiép theo.
Trong ITU-T H.263, viéc xac dinh xem liéu ¢6 nén x6a hinh anh khoi DPB hay khong duogc
st dung mot 1an cho mdi hinh énh, sau khi giai ma phén dau manh, nghia 1a khi bit dau giai
ma hinh anh. Vi du, xem HINH 1, Pics dugc minh hoa dudi dang tham chiéu Pic,. Tuong tu,
Pics dugc minh hoa dudi dang tham chiéu Pic;. Déi voi HINH 1, gia sir s6 hinh anh twong
ing voi thir tu gidi ma, DPB s€ duoc tu dong thém thong tin nhu sau: sau khi giai ma Picy,
DPB nay sé bao gom {Pici}; khi bét dau giai ma Pica, DPB sé& bao gom {Pici}; sau khi gidi
ma Picz, DPB s€ bao gﬁ”)ln {Pic1, Pica}; khi bat dau giai ma Pic3, DPB s¢€ bao g6m {Pic,
Pica}. Sau do Pics s& dugc giai ma theo Pica va sau khi giai ma Pics, DPB s€ bao g6m {Pici,
Pica, Pics). Khi bt dau giai ma Pica, hinh anh Pica va Pics s& dugc danh dau dé xda khoi
DPB, vi chung khong céan thiét dé giai ma Pica (hodc hinh dnh bét ky tiép theo khong duoc
minh hoa) va gia st Picz va Pics da dugc xuét ra, DPB sé& duoc cip nhat dé bao gém {Pici}.
Sau do6 Pics s& duge giai ma bang Pici tham chiéu. Quy trinh danh dAu hinh anh dé xo6a khoi
DPB c6 thé duge goi la quan 1y b hinh anh tham chiéu (RPS).

Nhu da md ta & trén, dit liéu du doan noi anh hodc dir liéu du doan lién khung dugc
dung dé tao ra cac gia tri mau tham chiéu cho khéi cac gia tri mau. Sy chénh léch gitra cac
gia tri mau dugc bao gém trong PB hién tai hoac mot loai céu trac vung hinh anh khac va
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cac mau tham chiéu lién quan (vi dy, nhimg méu tham chiéu dwoc tao ra bang cach str dung
du doan) co thé duoc goi la dir li¢u du. Dir li¢u du thira co thé bao g61n cac mang gia tri
chénh 1éch tvong ung, twong Gmg vaéi ting thanh phﬁn cua dit liéu video. Dt li¢u du thira
¢6 thé nim trong mién pixel. Co thé 4p dung mot phép bién ddi, chang han nhu phép bién
ddi cosin o1 rac (DCT), phép bién dbi sin rdi rac (DST), phép bién ddi sb nguyén, phép
bién doi wavelet hodc phép bién doi tuong tu vé& mit khai niém, cho mdt mang cac gia tri
chénh léch dé tao ra cac hé sb bién ddi. Luu y rang trong ITU-T H.265 va JVET-N1001 va
JVET-02001, CU duoc lién két véi cAu tric don vi bién ddi (TU) c6 gbe & cap CU. Nghia
13, ¢ thé phan ving mdt mang céac gia tri chénh léch nham tao cac hé s6 bién doi (vidu:
¢6 thé ap dung bdn phép bién d6i 8x8 cho mang gia tri du thira 16x16). Pébi v6i mdi thanh
phan cta dit liéu video, c6 thé goi cc phan ving ctia nhiing gia tri chénh léch nhu vay la
Khoi chuyén doi (TB). Xin luu y ring, trong mot s6 trudng hop, ¢o thé ap dung phép bién
d61 161 va phép bién doi thu cép tiép theo (trong bd ma hoa video) dé tao ra cac hé s6 bién

doi. Poi véi mot bo giai ma video, thir tu chuyen doi s€ dugc dao nguoc.

Qua trinh luong tit héa ¢6 thé duge thuc hién truc tiép trén hé s6 bién doi hodc gia tri
mau du (vi du: trong truong hop luong tir hoa ma hoa palét). Luong tu hoa XAp xi cac hé s6
bién doi theo bién do duoc gidi han dén tap hop cac gia tri duoc dinh 0. Vé co ban, qua trinh
luong tir hoa sé ty 16 hoa cac hé sé bién dbi nhim thay doi lugng dir liéu can thiét dé bieu
dién mot nhém hé sb bién doi. Luong tir hoa co thé bao g61n viéc chia cac hé s6 bién doi
(hodc cac gia tri thu dugc tir bude cong gia tri bu véi cac he s6 bién dé)i) béng hé s6 ty 1¢
luong tr hoa va bat ky ham lam tron nao lién quan (vi du: 1am tron dén sb nguyén gan nhat).
C6 thé goi hé s6 bién doi lwong tir hoa 1a gié tri cap hé sb. Luong tir hoa nguge (hay “khur
luong tir hoa”) co thé bao g61n phép nhan cac gia tri cép hé 6 voi hé $6 ty 1€ luong tu hoa
va moi phép toan cong bi hodc 1am tron ddi tmg bit ky. Xin luu ¥ rang, nhu duge sir dung
trong tai liéu nay, thudt nglr qua trinh luong tir hda trong mot s6 trudmg hop co thé dé cap
dén phép chia cho hé sb ty 18 dé tao ra céc gia tri cAp va nhan véi he sb ty 18 dé khoi phuc hé
s6 bién doi trong mot ) truong hop. Nghia 14, qua trinh luong tir hoa, trong mot s6 truong
hop, co thé dé cap dén lugng tir hoa va mot s6 truong hop la lugng t hoa nguoc. Hon nira,
can lvu y rang mac du trong mot s6 vi du dudi day, cac quy trinh lugng tir hoa duge mo ta
lién quan dén cac phép toan s6 hoc lién quan dén ky hiéu thap phéan, nhung cic md ta nay
chi danh cho muc dich minh hoa va khong nén hiéu 12 mang tinh chét gi6i han. Vi du, cac

ky thuat duge md ta trong tai liéu nay co thé duoc thuc hién trong thiét bi st dung cac phép
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toan nhi phan va tuwong tu. Vi du, cac phép toan nhin va chia dugc md ta trong tai liéu nay

c6 thé duoc thuc hién bang cach sir dung cac phép toan dich chuyén bit va twong tu.

Céc hé s6 bién d6i luong tir hoa va cac phan tr ¢t phap (vi du: cac phan tir ¢t phap
chi ra ciu triic ma héa cho mot khédi video) c6 thé dwoc ma hoa entropy theo ky thuat ma
hoa entropy. Qua trinh ma hoa entropy bao gbm budc mi hoa cic gia tri phan tir ¢t phap
bang cac thuat toan nén dit liéu khong lam mat dit liéu. Céc vi du vé k¥ thuit ma hoa
entropy bao gdm ma héa do dai bién dbi thich ing véi ndi dung (CAVLC), ma héa s6 hoc
nhi phan thich tmg theo nglt canh (CABAC), ma hoa entropy phan vung theo khoang xac
sudt (PIPE) va cac phuong phap ma hoa tuong tu. He s6 bién doi luong ti duoc ma hoa
entropy va cac phan tir cti phap duge ma hoa entropy twong ing co thé tao thanh mot chudi
bit theo chuin c6 thé dung dé tai tao dir liéu video tai mot bd giai ma video. Qué trinh ma
hoa entropy, vi du CABAC, co thé bao gdm viéc thuc hién nhi phan hoa trén cac phan tu
ct phap. Nhi phan héa dé cap dén qué trinh chuyén doi mot gid tri cua phan tir ci phap
thanh mot chudi mot hoic nhiéu bit. Cac bit nay c6 thé duoc goi la “bin” (ngan). Nhi phan
hoa c6 thé bao g6111 mot hoac nhiéu k¥ thuat ma hoa két hop sau: ma hoa do dai ¢ dinh,
ma hoa don phan, ma héa don phan cit ngin, ma hoa Rice cit ngdn, ma hoa Golomb, ma
héa Golomb theo cép s6 nhan bac k va ma hoa Golomb-Rice. Vi du: mi hoa nhi phan co
thé bao gdm budc bicu dién gié tri s6 nguyén 5 cho mot phan tir ¢t phap 1a 00000101 bing
ky thuat ma hoéa nhi phan c6 do dai c¢b dinh 8 bit hodc biéu dién gia tri nguyén 51a 11110
bang k¥ thuat ma hoa nhi phan ma hoa don phan. Nhu duoc sir dung trong tai ligu nay, moi
thuat ngi trong s cac thuat ngt ma hoéa do dai ¢ dinh, ma hoéa don phan, ma hoa don
phan cat ngan, mi héa Rice cit ngin, ma héa Golomb, ma héa Golomb theo cép sb nhan
bac k va ma hoéa Golomb-Rice cé thé chi viéc trién khai chung cac ky thuat nay va/hodc
trién khai céc ky thuat ma hoa nay theo cach cy thé hon. Vi du: co thé xac dinh cu thé viéc
trién khai méa hoa Golomb-Rice theo mot chuin ma hoa video. Trong vi du vé CABAC,
d61 véi mot bin (ngan) cu thé, ngit canh cung cap gia tri trang thai c6 thé xay ra nhat (MPS)
cho bin (nghia 1a MPS cho bin 1a mét trong 0 hodc 1) va gia tri xac sudt cta bin 1a MPS
hodc trang thai it c6 thé nhat (LPS). Vi dy, ngi canh c6 thé cho thiy MPS cua bin 1a 0 va
xéc sudt ctia binla 112 03. Luuy réng ¢6 thé xac dinh ngl canh dua trén gia tri cua cac
bin dugc ma hoa trude do, bao gdm céc bin trong phan tir ci phap hién tai va cac phan tir
cti phap da duge ma hoa trude d6. Vi du: gia tri cua cac phan tir ca phép duogc lién két v6i

cac khdi video 1an can c6 thé duogc st dung dé xac dinh nglr canh cho bin hién tai.
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HINH 2A-2B 14 so db khai niém minh hoa céc vi du vé viéc ma hoa mot khoi dit liéu
video. Nhu duoc minh hoa trong HINH 2A, khéi dir liéu video hién tai (vi du: CB tuong
ing voi thanh phé”m video) dugc ma hoa bang cach tao ra phan du bang cach trir mot tap
hop gié tri du doan khoi khdi dit liéu video hién tai, thuc hién phép bién doi trén phan du
va luong tu hoa hé sb bién dbi dé tao gia tri muc. Nhu duoc minh hoa trong HINH 2B,
khoi dir liéu video hién tai duoc giai ma bi‘mg c4ch thuc hién lugng tir héa nguoc trén cac
gia tri muc, thuc hién bién ddi nguoc va thém tap hop gia tri du doan vao phé”m du thu
duoc. Luu y réng theo cac vi du trong HINH 2A-2B, cac gia tri mau cua khdi duoc téi tao
khac vai cac gia tri mau cua khbi video hién tai duoc mi hoa. Dic biét, HINH 2B minh
hoa L6i tai tao 1a chénh léch gitta Khéi hién tai va Khéi d3 tai tao. Theo cach nay, k¥ thuét
ma hoa c6 thé duoc coi l1a mét dit lidu. Tuy nhién, ngudi xem video dugc tai tao co thé coi

su khac biét vé gia tri mau la c6 thé chap nhan hoac khong thé nhan thay duoc.

Ngoai ra, nhu duge minh hoa trong HINH 2A-2B, céac gia tri cép hé s6 duoc tao ra
béng cach st dung mang hé $b ty 1&. Trong ITU-T H.265, mang hé $b ty 1¢ duoc tao ra ban g
cach chon ma tran ty 1& va nhan tirng muc nhap trong ma tran ty 1€ vo1 he s6 ty 18 luong tir
hoa. Trong ITU-T H.265, ma trén ty 18 dugc chon mot phan dua trén ché do du doén va
thanh phén mau, trong d6 ma tran ty 1€ c6 cac kich thude sau dugce xéac dinh: 4x4, 8x8, 16x16
va 32x32. Luu ¥ rang theo mot s6 vi du, ma tran ty 1& ¢6 thé cung cép ctng mdt gié tri cho
mdi muc nhap (nghia la tht ca hé sd duoc chia ty 1& theo mot gia tri). Trong ITU-T H.265,
gia tri cua hé $6 ty 1€ luong tu hoa co thé duge xac dinh bé‘mg thong s6 luong tir hoa - QP.
Trong ITU-T H.265, déi véi do sdu bit 12 8 bit, QP c6 thé ldy 52 gid tri tr 0 dén 51 va su
thay déi 1 déi voi QP thudng twong tmg voi su thay doi gia tri ctia hé sb ty 1¢ luong tr hoa
xép xi 12 %. Ngoai ra, trong ITU-T H.265, gid tri QP ddi vdi tap hop hé s6 bién dbi c6 the
dugc dan xuit bang cach st dung gié tri thong s6 luong tir héa du doan (co thé duoc goi la
gia tri QP du doan hodc gia tri dy doan QP) va gia tri delta thong $6 luong tu hoa dugc tuy
chon phat tin hiéu (co thé duoc goi 1a gia tri delta QP hodc gia tri QP delta). Trong ITU-T
H.265, théng s6 lugng tir hda c6 thé duoc cap nhat cho mdi CU va thong s6 luong tir hoa
tuong ung c6 thé duge dan xuét cho timg kénh luma (anh sang) va chroma (sdc dd).

Nhu duoc mo ta o trén, d6i vé1i vi du duoc minh hoa trong HINH 2A-2B, gié tri mau
cuia khéi dugc tai tao ¢6 thé khac voi gid tri mAu ctia khéi video hién tai duge ma héa. Ngoai
ra, luuy réng trong mot s6 truong hop, viéc ma hoa dir liéu video trén co so tung khéi co thé
dan dén hién tuong gia (vi du: cai goi la gia chdn, gia bang tan, v.v.) Vi du: viéc gia chan co
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thé khién nguoi dung c6 thé cam nhan dugc bang mit thuong dudng bién khéi ma hoa cta
dir liéu video tai tao. Theo cach nay, cac gia tri mau da tai tao ¢ thé duoc cai bién dé giam
thidu sw chénh 16ch gitta cac gid tri mau cia khdi video hién tai dugc ma héa va khoi duoc
tai tao va/hodc giam thiéu thanh phén gia do quy trinh ma hoa video dua vao. Nhiing cai bién
nay c6 thé duge goi chung 14 quy trinh loc. Luu y rang quy trinh loc ¢6 thé xay ra trong quy
trinh loc trong vong hodc quy trinh loc sau vong. Dbi v6i quy trinh loc trong vong, gié tri
mau tao thanh cua quy trinh loc c6 thé duoc dung cho khdi video du doan (vi du: duge luu
trit vao bd dém khung tham chiéu dé ma hoa tiép theo tai bd ma hoa video va giai ma tiép
theo tai bo giai ma video). D61 voi quy trinh loc sau vong, gia tri mau thu dugc ctia quy trinh
loc chi la dau ra trong quy trinh gidi ma (vi du: khong duoc sir dung cho quy trinh ma hoa
tiép theo). Vi du: trong truong hop bd giai ma video, d6i v6i quy trinh loc trong vong, gia tri
mau thu duoc tr bude loc khéi da tai tao sé dwoc st dung cho quy trinh giai ma tiép theo (vi
du: duoc luu trir vao b dém tham chiéu) va s€ duoc xut ra (vi du: dén man hinh). Déi voi
quy trinh loc sau vong, khéi da tai tao s& duoc sir dung cho quy trinh giai ma tiép theo va cac

gia tri mau thu duoc tir bude loc khoi da tai tao s€ dugc xuat ra.

Tach khdi (hodc tach khdi), loc tach khéi hodc 4p dung bo loc tach khoi dé cap dén
quy trinh lam phang dudng bién cua céc khdi video dugc tai tao 1an cin (nghia 1a khién
ngudi xem it cam nhan dugc duong bién hon). Viéc lam phang dudng bién cua khéi video
lan can da tai tao cé thé bao g6m budc cai bién cac gia tri mau c6 trong cac hang hodc
cot lién ké voi duomg bién. ITU-T H.265 cung cép vi tri ap dung bo loc tach khdi cho cc
gia tri mau dugc tai tao trong quy trinh loc trong vong. ITU-T H.265 bao gom hai loai bo
loc tach khéi ma co thé duoc st dung dé sira d6i mau luma: B6 loc manh stra doi gia tri
mau trong ba hang hodc cot lién ké dén duong bién va Bo loc yéu stra d6i gia tri mau
trong hang hodc cot ngay bén canh dén duong bién va stra ddi c6 diéu kién cac gia tri
mau trong hang hogc cot thi hai tr dudng bién d6. Ngoai ra, [ITU-T H.265 bao gém mot

loai bo loc c6 thé duoc su dung dé cai bién cac mau sac do (chroma): Bo loc binh thuong.

Ngoai viéc ap dung bo loc tach khéi trong quy trinh loc trong vong, ITU-T H.265
cung cap vi tri co thé ap dung budc loc Do léch tuong thich mau (SAO) trong quy trinh
loc trong vong. Trong ITU-T H.265, SAO la quy trinh cai bién cac gia tri mau dugc tach
khéi trong mot ving bang cach thém gia tri bu ¢6 diéu kién. ITU-T H.265 cung cép hai
loai bo loc SAO ma cé thé dugce ap dung cho CTB: bu dai hodc bit canh. D61 voi mbi bu

dai va bu canh, bon gia tri bu dugc dua vao chudi bit. Doi vai bu dai, dd 1éch duoc ap
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dung phu thudc vao bién do cua gid tri mau (vi du: bién d6 dugc anh xa dén cac dai bang
ma duoc anh xa dén bdn do 1éch duoc bao higu). Dbi véi bu canh, do 1éch duoc 4p dung
phu thudc vao CTB c6 mdt phan loai canh ngang, doc, duong chéo thu nhét hoic duong

chéo tht hai (vi du: cdc phén loai dugc anh xa dén bon dé 1éch duge bao hiéu).

Loai quy trinh loc khéc bao gom cai goi 1a bd loc vong thich tmg (ALF). ALF véi kha
nang thich ung dua trén khdi duoc dinh o trong JEM. Trong JEM, ALF duoc ap dung sau bo
loc SAO. Luu y 1'§ng ALF ¢6 thé duoc ap dung cho cac mau tai tao doc lap voi cac ky thuat
loc khéc. Quy trinh 4p dung ALF duoc x4c dinh trong JEM tai bo ma hoa video, co thé duoc
tom tat nhu sau: (1) moéi khéi 2x2 ctia thanh ph?m luma cho hinh anh tai tao dugc phéan loai
theo chi sb phan loai; (2) tap hop hé $6 bd loc duoc dan xuat cho mdi chi sb phén loai; (3)
quyét dinh loc duoc xac dinh cho thanh phﬁn luma (anh sang); (4) quyét dinh loc duoc xac

dinh cho thanh phin sic do; va (5) thong s6 b6 loc (vi du: hé s6 va quyét dinh) dugc bao hiéu.

Theo ALF duoc xac dinh trong JEM, mdi khoi 2x2 duoc phéan loai theo chi ) phan
loai C, trong d6 C la s6 nguyén trong pham vi bao gdm tir 0 dén 24. C duoc dan xuét dua

trén hudng D cua no va gia tri duoc luong tir hda cua hoat dong A, theo phuong trinh sau:

C=5D+4

trong d6 D va A, gradien cua hudng ngang, doc va hai duong chéo dugce tinh bang

cach sir dung Laplacian 1-D nhu sau:

i+3  J+3

o= D ) Vew Ve = 2RGD = R L= 1) = RC L4 1)),
k=i-21=j-2
i+s  J+3
g= Y Y Hu Hig= 12ROGD = RO = 1D = RO+ 1,01
K=i-2 =j-2
i+3 43
Gan = Z Z D1y, Dl = [2R(k, D) — RUc — 1,1 = 1) = R(k + 1,1+ 1)}
k=i=21=j=3
i+3 J+3
Gar = z Z D2y, D2y = 12R(k, D) = R = 1,14+ 1) = Rk + 11— 1))
k=i=2 j=j-2
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trong do, chi so i vaj dé cap dén toa do cua mau phia trén bén trai trong khoi 2 x 2

va R(i,j) biéu thi mau duogc tai tao tai toa dd (i,).

Gia tri gradien t61 da va tdi thiéu ctia huéng ngang va hudng doc co thé dugc dat la:

g"” duh,v = lnCZX(gh, gv);

g1‘01 thiéu hy = n,”‘n(gh’ g‘)

va gia tri gradien tdi da va t6i thiéu cua hai hwréng chéo co thé duoc dat la:

zl.d _ .
g go,a1 = max(gdo, ga);

g,o‘f thiéu d0,d1 = min(gdo, ga).

Trong JEM, dé din xuét gia tri cia hudng D, cac gia tri tdi da va téi thiéu duoc so

sanh v&i nhau va c6 hai ngudng t1 va fa:
Buécel. Neéuca gzdi dah,v <t - gtdi Ihié”h,v va gtdi dado,{“ <f- g.fdi mié”do,dl 1a true, D
duoc datla 0.
Budce 2. Néu gzdi (Tah,v / gzdi tlu'éulw > gzéi da(lO,dl /gtéi ’h"é”do,m, tiép tuC tr Budc 3; néu
khong thi tiép tuc tur Budc 4.

Budc3. Néugdidy,,>pn - g0itiéy D duoge ditla 2; néu khong thi D duoc datla 1.

Budc 4. Néu g% %y > tr - g% "y g1, D duoc dat 1a 4; néu khong thi D dugc

datla 3.

Trong JEM, gia tri hoat dong 4 dugc tinh nhu sau:

i+3  j+3
A = Z 2 (Vk.l + Hk,l)'

k=l~21=j-2
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trong d6, 4 con dugce lugng tir héa trong pham vi tu 0 dén 4 va gia tri lvong tir hoa

nay duoc ky hiéu la 4.

Nhu duge mé ta & trén, bude ap dung ALF duoc xac dinh trong JEM tai bd ma hoa video
bao gGm bude dan xuét tap hop hé s6 bo loc d6i véi mdi chi s6 phén loai va budc xac dinh
quyét dinh loc. Luu ¥ ré“ing viéc dan xuht tap hop hé s6 bd loc va xac dinh cac quyét dinh loc
6 thé 1a quy trink 1ap di lap lai. Nghia 1a, tap hop hé s6 bd loc ¢6 thé duoc cap nhat dua trén
quyét dinh loc va quyét dinh loc ¢6 thé dugc cap nhét dua trén tap hop hé s6 bd loc da cap
nhat, va didu nay co thé duoc lap lai nhiéu 1an. Ngoai ra, hd ma hoa video co thé trién khai cac
thuat toan riéng khéac nhau dé xéac dinh tap hop hé $6 bo loc va/hoic dé xac dinh quyét dinh
loc. Cac k¥ thuét duge md ta trong tai liéu nay thuong co thé 4p dung duoc bat ké cach dan

xuat tap hop hé s bd loc cho wing chi so phén loai va cach xéc dinh quyét dinh loc.

Theo mdt vi du, tap hop hé s6 bo loc duoc dan xuét b:fmg cach ban dau dan xuat tap hop
hé s6 bo loc t6i wu cho ting chi $6 phan loai. H¢ s6 bd loc t61 wu duoc dan Xudt béng cach so
sanh gi4 trj mau mong mudn (nghia la gia tri mu trong video ngudn) véi gia tri mau da tai tao
sau khi ap dung loc va bang cich giam thidu téng sai s6 binh phuong (SSE) gitra gid tri mau
nlong muon va gia tr mau da tai tao sau khi thuc hién loc. Sau do, hé s tdi uu di dan xuat
cho trmg nhom co thé duoc st dung dé thuc hién loc co ban trén cac mau duoc tai tao nham
phan tich tinh hiéu qua cia ALF. Nghia la, gia tr1 mau mong mudn, gia tri mau duoc tai tao
trude khi ap dung ALF va gia tri mau duoc tai tao sau khi thyc hién ALF ¢co6 thé duoc so sanh
dé xac dinh tinh hiéu qua cua viéc ap dung ALF b@ing cach su dung hé s6 toi uu.

Theo ALF da x4c dinh trong JEM, mdi mau tai tao R(i,j) dwoc loc bang cach xac
dinh két qua trong gia tri mau R'(i,j) theo phuong trinh sau, trong d6 theo phuong trinh

dudi day, L biéu thi do dai bo loc va f(k,]) biéu thi hé s6 b loc da giai ma.

Lj2 L/2 '
R GJ) = Z Z FOLD xR+ k. +1)
k=—L/21=-L/2

Can luu ¥ ring JEM xéc dinh ba hinh dang bé loc (hinh thoi 5x5, hinh thoi 7x7 va hinh
thot 9x9). Can luu ré“mg trong JEM, phép bién ddi hinh hoc duoc ap dung cho céac hé 36 bo

loc f(k,]) tuy thude vao gié tri gradien: g, gn ga1, g2, nhu dugc cung cap trong Bang 1.
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Gia tri gradien Bién ddi
ga2 < gd1 va gn < gv Khong bién doi
gd2 < gd1 va gv < gn Duong chéo
ga1 < gd2 va gnh < gv Lat doc
gd1 < gd2va gv<ghn Xoay

Bang 1

trong d6 Puong chéo, Lat doc va Xoay duoc xac dinh nhu sau:

Duong chéo:  fp (k I)=f(, k),
Lat doc: Sl )=f(k K-1-1)

Xoay: fr(k, )=f(K—-1-1,k)

trong d6, K 1a kich thugce cua b loc va 0 <k, 1 <K-1 latoa dd hé sd, sao cho vi tri

(0,0) ¢ goc trén bén trai va vi tri (K-1,K-1) ¢ goc dudi bén phai.

JEM cung cép vi tri ¢6 thé dugc bao hiéu cua t61 da 25 tap hop hé sb bo loc luma
(nghia 12 mot tip hop cho timg chi s6 phan loai kha di). Do d6, hé s6 t6i wu co thé duge
bao hiéu cho tung chi sb phan loai xay ra trong vung hinh anh twong tung. Tuy nhién,
nhdm téi wu hoa luong dit lidu can thiét dé bao hiéu tap hop hé s6 b0 loc luma so véi tinh
hiéu qua cua bd loc, t61 wu hoa bién dang ty 1€ (RD) co thé duoc thuc hién. Vi du: JEM
cung cép vi tri ma tap hop hé sb bo loc cua cac nhém phan loai lan cén co thé duoc hop
nhét va bao hiéu béng cach st dung mot mang anh xa tap hop hé b bo loc dén tung chi
s6 phén loai. Ngoai ra, JEM cung cap vi tri ma du doan hé s6 thoi gian c6 thé dugc st
dung dé bao hiéu hé $6. Nghia la, JEM cung cép vi tri ma tap hop hé sd bo loc cho hinh
anh hién tai ¢6 thé duoc du doan dua trén tap hop hé s bd loc cua hinh anh tham chiéu
béng cach ké thira tap hop hé $6 b6 loc duoc sir dung cho hinh anh tham chiéu. JEM con
cung cép vi tri cho hinh anh du doan ndi anh, tap hop 16 bo loc ¢6 dinh ¢co thé ¢6 san dé
du dodn tap hop hé sb bd loc. Nhu duge md ta 6 trén, viée dan xuét tap hop hé s6 b6 loc
va xéc dinh quyét dinh loc c6 thé 1a quy trinh 13p di 1ap lai. Nghia 1, vi du nhu hinh dang
cta ALF c6 thé duoc xac dinh dua trén $6 luong tap hop hé 6 bd loc duoc bdo hiéu va

twong tu, liéu ALF c6 duoc ap dung cho mot vung hinh anh c6 thé dua trén tap hop hé
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s6 bo loc duoc bao hiéu hay khong va/hodc hinh dang ctia bd loc. Luu y ré'mg ddi véi bod
loc ALF, mdi thanh phan sir dung tap hop cac gia tri mau tir thanh phan tuong tmg lam
dAu vao va din xuét cac gia tri mau dau ra. Nghia 13, bo loc ALF duogc ap dung cho tiung
thanh phan doc 1ap véi dit lidu trong thanh phan khac. Ngoai ra, luu § ring JVET-N1001
va JVET-02001 xac dinh bd loc tach khéi, SAO va ALF ma c6 thé duoc mo ta la thuong
dua trén bo loc tach khdi, SAO va ALF dugc cung cép trong ITU-T H.265 va JEM.

Pinh dang léy mau video, cling co thé dugc goi 1a dinh dang sic do, c6 thé x4c dinh s6
luong mau sic do co trong CU so voi $6 luong mau luma cé trong CU. Vi du: d6i voi dinh
dang lay mau 4:2:0, tdc do 1y mau d6i véi thanh phéan luma ghp doi toc do ldy mau cua cac
thanh phén sic do theo ca huéng ngang va hudng doc. Do do, d6i v6i CU dugce dinh dang theo
dinh dang 4:2:0, chiéu rong va chiéu cao ciia mang mau cho thanh phan luma s& ghp doi chiéu
réng va chiéu cao ctia mdi mang méau cho thanh phén sic d9. HINH 3 14 so d6 khai niém minh
hoa vi du vé b mé héa duoc dinh dang theo dinh dang mau 4:2:0. HINH 3 minh hoa vi tri
twong ddi clia mau sic dd (chroma) so véi mau luma trong CU. Nhu duge mo ta ¢ trén, CU
thuong duge xac dinh theo $6 luong mau luma ngang va doc. Do d6, nhu duge minh hoa trong
HINH 3, CU 16x16 dugc dinh dang theo dinh dang mau 4:2:0 bao gdm mau 16x16 cua thanh
phan luma (anh sang) va mau 8x8 cho tirng thanh phén chroma (sic d6). Ngoai ra, trong vi du
dugc minh hoa trong HINH 3, vi tri tuong dbi cua mau chroma (séc do) ddi v6i mau luma
danh cho cac khdi video bén canh CU 16x16 duoc minh hoa. Déi véi CU duoc dinh dang theo
dinh dang 4:2:2, chiéu rong clia mang mAu d6i voi thanh phan luma s& glp doi chidu rong ctia
mang mau d6i voi moi thanh phén sac d6, nhung chiéu cao ciia mang mau d6i voi thanh phﬁn
luma s& bang chidu cao clia mang mau d6i véi mdi thanh phén sic do. Ngoai ra, d6i véi CU
duoc dinh dang theo dinh dang 4:4:4, mang mau cua thanh phén luma c6 cung chiéu rong va
chiéu cao voi mang mau ctia moi thanh phén sic d6. Theo HINH 3, ddi voi mau luma, duong
mau lién ké ngay phia trén khdi video c6 thé duoc goi 1a duong tham chiéu 0 (RLo) va cac
duong mau tiép theo ¢ trén co thé tuong tmg dugc goi 1a duong tham chiéu 1 (RLy), duong
tham chiéu 2 (RL,) va dudng tham chiéu 3 (RLs). Tuong tu, ¢t mAu bén trai cta khoi video
hién tai ¢6 thé dugc phan loai [a duong tham chiéu theo cach twong tu (nghia la duong mau
lién ké ngay bén trai khéi video c6 thé duoc goi 1a duong tham chiéu 0 (RLo)).

Can luu v réng dbi véi dinh dang léy mau, vi du: dinh dang mau 4:2:0, loai vi tri
chorma co thé duoc xac dinh. Nghia la, vi du dbi v&i dinh dang mau 4:2:0, cac gié tri bu
ngang va doc biéu thi cach dinh vi khong gian tuwong ddi c6 thé duge xéac dinh cho mAu sic
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do (chroma) ddi v6i mau luma. Bang 2 trinh bay dinh nghia vé HorizontalOffsetC va

VerticalOffsetC ddi voi 5 loai vi trf sic do dugc cung cép trong JVET-N1001 va JVET-
02001. Ngoaira, HINH 4A-4F minh hoa cac loai vi tri sic do duoc xac dinh trong JVET-
N1001 va JVET-02001 dbi v6i dinh dang mau 4:2:0.

ChromaLocType | HorizontalOffsetC VerticalOffsetC
0 0 0,5
1 0,5 0,5
2 0 0
3 0,5 0
4 0 1
5 0,5 1
Béang 2

Dbi v6i cac phuong trinh dugce st dung ¢ ddy, co thé sir dung céc todn tur s6 hoc sau day:

+

XY

x/y

Phép cong

Phép trur

Phép nhén, bao gdm ca phép nhan ma trén

Su mi hoa. Chi dinh x thanh liiy thira cua y. Trong cac ngit canh khac, ky
hiéu nhu vay duoc dung dé ghi chi s trén khong nham biéu dién la iy thira.
Phép chia sé nguyén v6i viée 1am tron két qua vé 0. Vidu: 7/4 va—7 /-4
duoc rat gon thanh 1 va—7/4 va 7 /-4 duoc rat gon thanh —1.

Puoc dung dé biéu thi phép chia trong phuong trinh todn hoc ma khong c6
y dinh rut gon hodc lam tron.

Puoc dung dé biéu thi phép chia trong phuong trinh toan hoc ma khong c6

v dinh rat gon hodc lam tron.

X % y Phép chia lay du. Phan du cua x chia cho y chi x4c dinh cho cac s6 nguyén

xvay,vorx>=0vay>0.

Ngoai ra, c6 thé sir dung cac toan tir logic sau day:

x && y Boolean logic “and” (va) cia x vay

x | | y Boolean logic “or” (hodc) cia x va y
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' Boolean logic “not” (khong)

x 2y :z Néu x 1a TRUE hodc khong bang 0, wéc lwong gia tri cua y; néu khong, sé

udce lugng gia tri cia z.

Ngoai ra, c6 thé sir dung cac toan tir quan hé sau day:

> Lon hon

>=  Lon hon hoéc bi‘mg
< Nho hon

<= Nho hon hodc béng
== Béng

I= Khéng bang

Ngoai ra, ¢6 thé su dung céc toan tr thao tac bit sau:

& Toan tu thao tac bit “and” (va). Khi xu 1y voi cac doi s6 nguyén, xu ly trén
phép biéu dién phan bu 2 cua gia tri nguyén. Khi x{r 1y trén doi s6 nhi phan
chira it bit hon d6i s6 khac, doi so ngan hon dugc md rong bang cach thém

nhiéu bit ¢6 gia tri cao hon bang 0.

Toan tu thao tac bit “or” (hoac). Khi xu ly voi cac d6i s6 nguyén, xu 1y trén
phép biéu didn phan bu 2 clia gia tri nguyén. Khi xit 1y trén déi sO nhi phan
chia it bit hon déi sb khac, déi s6 ngan hon dugc mo rong bang cach thém

nhiéu bit c6 gié tri cao hon bang 0.

" Mot toan tu thao tac bit “exclusive or” (bao ham hodc). Khi xu Iy voi cac
dbi s nguyén, xir 1y trén phép biéu dién phan bu 2 cla gié tri nguyén. Khi
xUr 1y trén ddi sb nhi phan chira it bit hon ddi sb khac, doi s6 ngan hon duoc
md& rong bang cach thém nhiéu bit ¢é gia tri cao hon bang 0.

x >>yDich chuyén sb hoc sang phdi ctia phép biéu dién sb nguyén bu 2 cla x
bang y chit s6 nhi phan. Ham nay chi duoc xéac dinh cho cdc gia tri nguyén
khong dm cua y. Céc bit dugc dich chuyén thanh céc bit co gié tri cao nhat
(MSB) do phép dich chuyén sang phai c6-gié tri bang MSB ctia x trudce khi

thuc hién phép chuyén dich.
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x << yDich chuyén sb hoc sang trai ctia phép biéu dién sb nguyén bu 2 cua x bang y
chir s6 nhi phan. Ham nay chi duge x4c dinh cho cac gia tri nguyén khong
am cua y. Cac bit dugc dich chuyén thanh cac bit c6 gia tr1 thap nhit (LSB)
do phép dich sang trai co gia tri bang 0.

Ngoai ra, c6 thé sir dung cdc toan tir gan sau day:

= Toan tir gan

++  Gia tang, nghia 1a x+ + twong duong véi x = x + 1; khi dugc su dung trong
chi s6 mang, udc lugng gia tri ciia bién trude khi thue hién phép toan tang.

——  Giam, nghia la x— — twong duong véi x = x — 1; khi duoc su dung trong chi
s6 mang, wéc lugng gié tri cua bién trude khi thuc hién phép toan giam.

+=  Tang theo s6 luong dugc xéac dinh, nghia la x += 3 twong duong véi x = x +
3 va x += (=3) twong duong véi x = x + (=3).

= Giam theo sb lugng duoc xéc dinh, nghia la x — 3 tuwong duong v6i X =X —
3 vax — (=3) tuong duong voi x = x — (-3).

Ngoai ra, co thé su dung cac ham toan hoc da xac dinh sau day:

x »={

Abs(x )= {—\\ x<0
Floor (x) s6 nguyén 16n nhat nho hon hoidc bang x.

Log2( x ) logarit co s6 2 clax;

pox<=y

. [ ¥
Min(X,y )= 1y : x>v

o XE=y

Max(x,y)= {y © <y

X 3 z<X
Clip3(x,y,z)= §¥ + 2>y
z ; ncukhdng

HINH 5 1a so dd khéi minh hoa vi du vé& hé théng c¢6 thé dugc tao cau hinh dé ma hoa

(nghia 1a ma hoa va/hodc giai ma) dir liéu video theo mot hodc nhidu k¥ thuét ctia sang ché
nay. Hé théng 100 biéu didn vi du v& hé théng c6 thé thuc hién ma héa video bang k¥ thuat
phén viing duoc mo ta theo mot hoac nhiéu k¥ thuat cua sang ché nay. Nhu dugc minh hoa
trong HINH 5, h¢ théng 100 bao gdm thiét bi ngudn 102, méi truong truyén théng 110 va

thiét bi dich 120. Theo vi du dugc minh hoa trén HINH 3, thiét bi nguén 102 ¢6 thé bao gém
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thiét bi bat ky dugc tao cAu hinh dé ma hoéa di liéu video va phat dir liéu video da ma hoa
dén moi truomg truyén thong 110. Thibt bi dich 120 ¢6 thé bao gom bét ky thict bi nao duoc
dinh cAu hinh dé nhén di liéu video d3 ma hoa qua phuong tién truyén thong 110 va dé giai
ma dit liéu video da mé hoa. Thiét bi ngudn 102 va/hodc thiét bi dich 120 c6 thé bao gom
céc thiét bi tinh toan duoc trang bi dé truyén théng c6 day va/hodc khong day, va co thé bao
gom bd chuyén doi tin hidu, may ghi video ky thuét s6, TV, may tinh dé ban, may tinh xach
tay hoac may tinh bang, may choi game, thiét bi di dong, bao gém, vi du nhu dién thoai

“théng minh”, dién thoai di dong, thiét bi choi tro choi c nhan va thiét bj chup hinh y €.

Phuong tién truyén thong 110 ¢6 thé bao gdm bat ky phuong tién truyén thong khong
day va c6 day két hop nao, va/hodc cac thiét bi Iuu trir. Phuong tién truyén thong 110 c6
thé bao gom cap dong truc, cap quang, cap doi xoan, thiét bi thu va phat khong day, b
dinh tuyén, bo chuyéh mach, bd lap tin hiéu, tram géc hodc bat ky thiét bi nao khéac co thé
htru ich trong viée tao diéu kién lién lac gitta céac thiét bi va dia diém khac nhau. Phuong
tién truyén thong 110 co thé bao gdm mot hodc nhiéu mang. Vi du: phuong tién truyén
théng 110 co thé bao gébm mot mang dugc dinh cAu hinh dé cho phép truy cap vao World
Wide Web, chéng han nhu Internet. Mt mang co thé hoat dong dua theo mot hoac nhiéu
giao thuc vién thong két hop. Giao thiic vién thong co thé bao gém cac khia canh riéng
vi/hodc c6 thé bao gdm cac giao thiic vién thong da chudn hoa. Vi du vé cac giao thtic vién
thong da chuan hoéa bao gém tiéu chuan Phat song s6 (DVB), tiéu chuén cua Uy ban Hé
théng Truyén hinh Tién tién (ATSC), tiéu chuén Dich vu phat séng ky thuat s6 tich hop
(ISDB), tiéu chuan bac diém giao dién dit liéu qua dich vu cap (DOCSIS), tiéu chuan Hé
thong thong tin di dong toan cau (GSM), tiéu chuén Pa truy nhap phan chia theo ma
(CDMA), tiéu chudn Dy 4n déi tac thé hé thir 3 (3GPP), tiéu chun cia Vién tiéu chuan
Vién théng Chau Au (ETSI), tiéu chuén Giao thuc Internet (IP), tiéu chuén Giao thic ung

dung khong ddy (WAP) va céc tiéu chuén cta Vién ky su dirén va dién tu (IEEE).

Thiét bi luu trit ¢6 thé bao gém bat ky loa1 thiét bi hodc phuong tién luu trit nao c6 kha
ning luu trit dt liéu. Phuong tién luu trit co thé bao gSm phuong ti¢n hitu hinh hodc khong
chuyén tiép, co thé doc duoc bang may tinh. Phuong tién co thé doc duoc bang may tinh c¢6
thé bao gdm dia quang, bd nh¢ flash, bo nhé tir tinh hodc bat ky phuong tién luu trir k§ thuat
s6 phu hop nao khac. Trong mot s6 vi du, thiét bi nho hodc cac phén ctia thiét bi nho c6 thé
duoc mo ta 1a bé nhéd khong kha bién va trong céc vi du khac thi cac phﬁn cta thiét bi nhé

c6 thé dugc md ta 1a bd nhé kha bién. Bo nhd kha bién, vi dy, ¢6 thé bao gom bd nh¢ truy
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cap ngau nhién (RAM), bd nhé truy cap ngdu nhién dong (DRAM) va bd nhé truy cap ngau
nhién tinh (SRAM). B6 nhé khong kha bién, vi du, co thé bao gdm dia cimg t tinh, dia
quang, dia mém, bd nh¢ flash hoic cac dang bd nhd kha 1ap dién tr (EPROM) hodc bd nhé
¢6 thé x6a va lap trinh dién tor (EEPROM). Thiét bi luu trir ¢6 thé bao gdm thé nhd (vi du:
thé nho Ky thuat sé bao mat (SD)), 6 dia cung gén trong/di dong va/hodc 6 dia thé ran gan

trong/di dong. C6 thé luu trit dir li¢u trén thiét bi huu trir theo dinh dang tép xac dinh.

Tham chiéu 1an nita dén HINH 5, thiét bi nguon 102 bao gom ngudn video 104, bo ma
hoa video 106 va giao dién 108. Ngudn video 104 ¢ thé bao gbm bat ky thiét bi nao duge
dinh cAu hinh dé quay va/hodc luu trir di liéu video. Vi du: ngudn video 104 ¢6 thé bao gom
mot may quay video va mot thiét bi Iru trit dugc ghép ndi dé hoat dong v6i nhau. B6 ma hoa
video 106 ¢6 thé bao g6111 bt ky thiét bi nao duoc tao cAu hinh dé thu dit liéu video va tao
chudi bit theo chun biéu didn di liéu video d6. Chudi bit tuong thich ¢6 thé dé cap dén
chudi bit ma tir do bd gidi ma video ¢ thé thu va tai tao dir liéu video. C6 thé xéc dinh cac
khia canb cua chudi bit trong thich theo mot chuin mi hoa video. Khi tao chudi bit twong
thich. bo ma hoa video 106 ¢6 thé nén dit lidu video. Nén c¢6 thé mat dit liéu (c6 the nhan
thiy hoac khong) hoac khong mat di liéu. Giao dién 108 co thé bao gdm bt ky thiét bi nao
duoc tao cAu hinh dé thu chudi bit video tuong thich va phat va/hodc luu trir chudi bit video
twong thich dén mai truong truyén thong. Giao dién 108 co thé bao gom thé giao dién mang,
chang han nhu thé Ethernet, va c6 thé bao gdm bo thu phat quang, bo thu phat thn sb vo
tuyén hodc bat ky loai thiét bj nao khéc c6 thé giri va/hodc nhan thong tin. Ngoai ra, giao
dién 108 c6 thé bao gdm giao dién hé théng may tinh ma c6 thé cho phép luu trit chudi bit
video tuong thich trén thiét bi luu trir. Vi du: giao dién 108 co thé bao gdm mot chipset hd
tro giao thuc bus Két ndi thanh phan ngoai vi (PCI) va KAt ndi thanh phan ngoai vi toc do
cao (PCle), giao thic bus riéng, giao thirc Bus nbi tiép da nang (USB), I’C hodc bét ky cau

triic vat 1y va logic nao khéc 6 the dugc dung dé két ndi cdc thict bi ngang hang voi nhau.

Tham chiéu 14n nita dén HINH 5, thiét bi dich 120 bao gom giao dién 122, bd giai
ma video 124 va man hinh 126. Giao dién 122 c6 thé bao gom thiét bi bat ky duoc tao cau
hinh dé thu chudi bit video twong thich tir moi truong truyén théng. Giao dién 108 c6 thé
bao gom thé giao dién mang, chang han nhu thé Ethernet va c6 thé bao gom bd thu phat
quang, bo thu phat thn sb vo tuyén hodc bat ky loai thiét bi nao khéc c6 thé thu va/hogc gui
thong tin. Ngoai ra, giao dién 122 ¢6 thé bao gom mat giao dién hé théng may tinh cho

phép truy xuét chudi bit video twong thich tir thiét bi lwu trit. Vi du: giao dién 122 ¢6 thé

28

28/204



50302

bao gom chipset hd tro giac thie bus PCI va PCle, giao thire bus riéng, giao thic USB,
I2C, hodc bat ky cau tric vat 1y va logic nao khac c6 thé ding dé két ndi cac thiét bi ngang
hang v&i nhau. Bo giai ma video 124 ¢ thé bao gdm bat ky thiét bi ndo dugc tao cau hinh
dé thu chudi bit twong thich va/hodc cac bién thé c6 thé duoc chap nhan ctia ching va tai
ta0 dit liéu video tir do. Man hinh 126 ¢4 thé bao gdm bat k¥ thiét bi nao dugc dinh cau
hinh dé hién thi dif liéu video. Man hinh 126 c6 thé bao gdm mét trong nhiéu thict bi hién
thi nhu man hinh tinh thé léng (LCD), man hinh plasma, man hinh di-6t phat quang hitu
co (OLED) hodc mdt loai man hinh khac. Man hinh 126 ¢ thé bao gé‘)m man hinh Dd nét
cao (HDY hodc man hinh B nét cuc cao (UHD). Céan luu y rﬁng. mac du trong vi du minh
hoa trong HINH 5, bo giai ma video 124 duoc mo td la xuat dit liéu ra man hinh 126, nhung
¢6 thé tao cau hinh bo giai ma video 124 dé xuat dir liéu video téi nhiéu loai thiét bi vivhodc
thanh phén phu cua chiing. Vidu: ¢ thé tao cAu hinh bd .giéi ma video 124 dé xuét dit lisu

video t61 bat ki phuong tién truyén thong nao, nhu duge mo ta trong tai liéu nay.

HINH 6 14 so dd khéi minh hoa vi du vé bd ma hoa video 200 c¢o thé trién khai céc ky
thuat ma hoa dix liéu video dugc mo ta trong tai liéu nay. Cén luu ¥ rang, du bd ma hoa video
dién hinh 200 duoc minh hoa la co6 cac khéi chuc nang riéng biét, nhung hinh anh minh hoa
d6 14 nham muc dich mo ta va khong giéi han bd ma hoa video 200 va/hoac cac thanh phﬁn
phu cua ching dd1 v6i mot kién trac ph?m cung hoac phén mém cu thé. Co thé hién thuc hoa
cac chire nang cua b ma hoa video 200 bang cach trién khai két hop phéan cimg, chuong trinh
co s va/hodc phé‘m mém bét ky. Theo mét vi du, ¢6 thé tao cau hinh bd ma hoa video 200 dé
ma hoa dit lidu video theo cac ky thuat duge md ta trong tai liéu nay. B ma hoa video 200 ¢o
thé thuc hién ma hoa du doan ndi anh va ma hoa du doan lién khung céc vung hinh anh, va vi
vay, co thé duoc 201 1a bo ma hoa video lai. Theo vi du duoc minh hoa trong HINH 6, b ma
hoa video 200 thu cac khéi video ngudn. Trong mot s6 vi du, cac khdi video ngudn co thé bao
g0m cac ving hinh anh da dugc phan chia theo cAu tric ma hoa. Vi du: dir liéu video ngudn
¢6 thé bao ngm cac khdi macro, CTU, CB, cac phan vung ctia chung va/hodc mét bo ma hoa
twong duong khac. Theo mot s6 vi du, co thé tao cAu hinh bd ma hoa video 200 dé thuc hién
phan vung phu thém cac khéi video nguon. Xin luu y rang mot s6 k¥ thuat dugc md ta trong
tai liéu nay co thé ap dung chung cho k¥ thuat ma hoa video, bét ké dir liéu video ngu@m duoc
phan vung nhu thé nao trudc va/hodc trong qua trinh ma hoa. Theo vi du duge minh hoa trong

HINH 6. b6 ma hoa video 200 bao gdm bd cong 202, bd tao hé s6 bién doi 204, b luong ti
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hoa hé sb 206, bo xtt 1y lwong tir hoa/bién doi nguoce 208, bd cong 210, bd xir Iy dw doan noi

anh 212, bd xtr Iy du doan lién khung 214, b6 loc 216 va bd ma hoa entropy 218.

Nhu duwoc minh hoa trong HINH 6, bd ma hoa video 200 thu céc khéi video nguén va
xuét ra chudi bit. B6 ma héa video 200 c6 thé tao ra dir liéu du bi?lng cach 1§y khdi video
ngudn trir di khéi video du dodn. B cong 202 biéu dién thanh phan duge tao cau hinh dé
thuc hién phép toan trr nay. Trong mot vi du, phép trur cac khdi video x4y ra trong mién
pixel. B tao hé s6 bién doi 204 4p dung phép bién d6i. chang han nhu bién doi cosin roi rac
(DCT), bién déi sin 1di rac (DST) hodc bién dbi twong tur vé mat khai niém, cho khoi du hogc
cac phan vung phu ctia chiing (vi du: co thé ap dung bbn phép bién ddi 8x8 cho mang 16x16
gid tri du) dé tao ra mot tip hop hé s6 bién ddi du. C thé tao cau hinh b tao hé s bién doi
204 dé thuc hién bit ky va tat ca cac t& hop phép bién ddi c6 trong tap hop phép bién doi
lugng giéc roi rac. Nhu dugc mo ta ¢ trén, trong ITU-T H.265, TB bi gidi han o cac kich
thuée sau 4x4, 8x8, 16x16 va 32x32. Theo mdt vi du, bd tao hé s6 bién ddi 204 c6 the duge
tao cAu hinh dé thuc hién cac phép bién ddi theo mang co6 cac kich thude 1a 4x4, 8x8, 16x16
va 32x32. Theo mot vi du, bd tao hé s6 bién ddi 204 c6 thé tiép tuc duoc tao cAu hinh dé
thuc hién cac phép bién dbi theo mang co cac chiéu khac. Dic biét, trong mot ) truong hop,
¢6 thé hitu ich khi thuc hién phép bién doi trén nhitng mang hinh chi nhat ¢6 cac gia tri khic
nhau. Theo mot vi du, bo tao hé s6 bién ddi 204 c6 thé duoc tao cAu hinh dé thuc hién nhirng
phép bién ddi theo cac kich thude mang sau: 2x2, 2x4N, 4Mx2 va/hodc 4Mx4N. Theo mot
vi du, phép bién déi nguoe MxN 2 chidu (2D) ¢6 thé dugc thuc hién dudi dang bién doi
nguoc diém M 1 chiéu (1D), sau d6 1a phép bién ddi nguoc diém N 1D. Theo mot vi du,
phép biéh do6i nguoc 2D cé thé duoc thuc hién dudi dang bién dbi doc diém N 1D, sau do6 1a
bién doi ngang diém N 1D. Theo mot vi du, phép bién doi nguoc 2D co thé duoc thuc hién
dudi dang bién ddi ngang diém N 1D, sau d6 1a bién d6i doc diém N 1D. Bo tao hé s6 bién

ddi 204 ¢ thé xudt hé sé bién dbi thanh bé luong tir hoa hé s6 206.

C6 thé tao cAu hinh bo luong tir hoa hé s6 206 dé thuc hién luong tir héa hé so bién
d6i. Nhu da mo ta o trén, c6 thé thay ddi mbre d6 luong tir hoa béng cach diéu chinh mot
thong ) luong tir hoa. Co thé tao chu hinh thém cho bo luong tu hoa hé s6 206 dé xac
dinh théng sb luong to hoa (QP) va xuat dit liéu QP (vi du: dir liéu duoc dung dé xac
dinh kich thuéc nhom luong to hoa va/hodc gia tri QP delta) ma 6 thé duoc bo giai ma
video sur dung dé tai tao thong ) luong tir hoa nham thue hién lugng tr hoa nguoc trong

qué trinh giai ma video. Xin luu ¥ rang trong cac vi du khac, co thé dung mot hodc nhicu
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théng s6 bo sung hodc thay the c6 the dé xac dinh mirc lwong tr hoa (vi du: hé so ty 18).
Cac k¥ thuat duge mo ta trong tai liéu ndy c6 thé ap dung chung dé xac dinh muc luong
tir hoa cho hé s bién dbi twong tng véi mot thanh phan cua dit liéu video dya trén mure

luong tir hoa cho hé s6 bien doi twong ung v6i mot thanh phan khac cua di liéu video.

Tham chiéu 1an nita dén HINH 6, hé s6 bién doi luong tor hoa duoc xuat dén bo xur ly
luong tu hoa/bién d6i nguoc 208. Co thé tao cAu hinh bd xtr 1y luong tur hoa/bién doi nguoc
208 dé ap dung luong tor hoa nguoc va bién d6i nguoc dé tao dir liéu tai tao du. Nhu dugc
minh hoa trong HINH 6, tai bo cong 210, dir liéu tai tao du co thé duoc thém vao khéi video
du doan. Theo cach nay, co thé tai tao mot khéi video dugc ma héa va co thé dung khéi video
ta1 tao thu duoc dé danh gia chat luong ma hoa cho mot dy doan, phép chuyén doi va/hoic
lugng tu hoa nhét dinh. C6 thé tao cAu hinh b ma hoa video 200 dé thuc hién nhiéu luot ma
héa (vi du: thuc hién ma hoa trong khi thay d6i mot hoac nhiéu du doan, thong s6 chuyén doi
va thong s6 lugng tir hoa). Co thé t&i wu hoa bién dang ty 1é ctia chudi bit hodc cac thong 56
hé théng khac dua trén viéc danh gia cac khdi video duoc tai tao. Ngoai ra, ¢o thé luu i va

dung cac khoi video téi tao lam gia tri tham chiéu dé du dodn cac khoi tiép theo.

Nhu duoc mo ta ¢ trén, co thé ma hoa khéi video be‘ing ché d6 du doan ndi anh. Bo
xur 1y du doan noi anh 212 ¢6 thé dugc tao cu hinh dé chon ché do dw doan néi anh cho
khéi video duoc ma hoa. Co thé tao chu hinh bd xtr 1y dw doan ndi anh 212 dé danh gia
khung hinh va/hodc vung cua khung hinh, va xac dinh ché do du doan noi anh sé dung dé
ma héa khdi hién tai. Nhu duoc minh hoa trong HINH 6, bd xu 1y du doan ndi anh 212
xuét dir liéu du doan ndi anh (vi du: phén t cu phép) dén bo ma hoa entropy 218 va b tao
hé s6 bién di 204. Nhu duge md ta & trén, phép bién doi duoc thyc hién trén dir liéu du
6 thé phu thude vao ché do. Nhu da mo ta ¢ trén, cac ché @6 du doan noi anh kha thi co
thé bao g6m ché d6 du doan phéhg, ché d6 du doan DC va ché do6 du doan goc. Ngoai ra,
theo mot s vi du, ché do du doan cho thanh phﬁn sdc do (chroma) c6 thé duoc suy ra tur
du dodn ndi anh déi véi ché do du doan luma (anh sang). C6 thé tao cAu hinh bd xit 1 du
doan lién khung 214 dé thuc hién ma hoa du doan lién khung cho khoi video hién tai. C6
thé tao cAu hinh bo xu 1y du doan lién khung 214 dé thu cac khéi video nguén va tinh toan
vector chuyén dong cho PU cua khdi video Mot vecto cl1uyé11 dong co thé chi bao do dich
chuyén cua PU (hodc ciu tric ma hoéa tuong tu) cua khéi video trong khung hinh video
hién tai so voi khéi du doan trong khung hinh tham chiéu. M3 héa du doan lién khung co

thé sir dung mot hodc nhiéu hinh anh tham chi€u. Hon nita, du doan chuyén dong c6 thé la
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du doan don hudng (sir dung mot vecto chuyén dong) hodc du doan hai hudng (su dung
hai vecto chuyén dong). Co thé tao cau hinh bd xir 1y dur doan lién khung 214 dé chon khoi
du doan béng cach tinh toan chénh léch pixel dugc xac dinh theo, vi du: t6ng chénh léch
tuyét ddi (SAD), téng chénh 1éch binh phuong (SSD) hoac céac 6 liéu chénh lach khac.
Nhu dd mo ta ¢ trén, c6 thé xac dinh va chi dinh vecto chuyén dong theo k¥ thuat du doén
vecto chuyén dong. Ngoai ra, co thé tao cAu hinh bd xur 1y du doan lién khung 214 dé thuc
hién du doéan vecto chuyén dong nhu dugc md ta & trén. Bo xu Iy du bao lién khung 214
¢6 thé duoc tao cau hinh dé tao khdi du doan bé‘mg cach dung dir liéu du doan chuyén dong.
Vi du: bo xu 1y du dodn lign khung 214 c6 thé xac dinh vi tri khéi video dy dodn trong bo
dém khung (khéng dugc minh hoa trong HINH 6). Can luu y rang c6 thé tao cau hinh thém
cho b6 xur 1y du doan lién khung 214 dé ap dung mot hodc nhiéu bd loc ndi suy cho khoi
du duge tai tao nhdm tinh todn gia tri pixel s6 nguyén phu dé st dung trong wdc tinh chuyén
dong. Bo xu 1y du doan lién khung 214 c6 thé xut dit liéu du doan chuyén dong cho vecto
chuyén dong da tinh toan dén bd ma hoa entropy 218. Nhu dugc minh hoa trong HINH 6,
bo xu ly du doan lién khung 214 ¢6 thé thu khéi video duoc tai tao thong qua bo loc 216.
Bo6 ma hoa entropy 218 thu hé sb bién doi luong tir hoa va dir liéu ct phap du doan (nghia
a dit lidu du dodn ndi anh, dit liéu du dodn chuyén dong, dit liéu QP, v.v.). Can luu ¥ rang
theo mot s6 vi du, bd luong tir hoa hé s6 206 c6 thé thuc hién quét ma tran bao g6111 cac hé
s6 bién d6i luong tu hoéa trudce khi hé s6 duoc xuét dén b ma hoa entropy 218. Theo céc
vi du khac, bd ma hoa entropy 218 co thé thuc hién quét. Co thé tao cAu hinh bo ma hoa
entropy 218 dé thuc hién ma hoa entropy theo mot hoac nhiéu ky thuat duge mo ta trong
tar liéu nay. Co thé tao cdu hinh bd ma hoa entropy 218 dé xuat chudi bit twong thich, nghia

1a chudi bit ma tir d6 bo giai ma video c6 thé thu va tai tao dir liéu video.

Tham chiéu 1an nita dén HINH 6, bo loc 216 ¢6 thé duoc tao cAu hinh dé thuc hién tach
khéi, loc B¢ 1éch thich ung mau (SAO) va/hoic loc ALF nhu mo ta ¢ trén. Ngoai ra, bd loc
216 ¢6 thé duoc tao ciu hinh dé thuc hién mdt hoic nhiéu k¥ thuat dugc mo ta trong tai liéu
nay nham giam 13i tai tao theo twong quan giita cac thanh phan. Nhu duge mod ta ¢ trén, aoi
v6i b6 loc ALF trong JEM, moi thanh phan str dung tap hop gié tri mau tir thanh phan twong
¢mg lam dau vao va dan xudt gia tri mau déu ra theo cach doc lap véi cac thanh phén khac.
Budce loc doc 1ap trén co so tung thanh phan cé thé it Iy twong hon, vi co thé c6 mdi twong
quan giita cée thanh phan va/hodc kénh dir lidu video co thé hitu ich dé giam thiéu 10i tai tao.

Vi du: theo HINH 8, HINH 8 minh hoa vi du vé khéi nguén luma 8x8 va khoin guén séc do
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4x4 twong tng (nghia la theo dinh dang ldy mau 4:2:0) va khdi duoc tai tao twong Ung, cling
nhu céac 18 tai tao. Nhu duec minh hoa trong HINH 8, ca hai khéi nguén déu c6 mot canh
vé dudng chéo, diéu nay sé& 1a dién hinh trong truémg hop c6 két cAu, canh hinh dang hodc
twong tu. Tuy nhién, déi véi thanh phan sic do da tai tao, do chinh xéc bi mét (vi du: do mtrc

luong tir hoa cao, v.v.) so voi thanh phan luma va canh khong duoc khoi phuc.

Theo cac k§ thuat trong tai liéu nay, bd loc co thé duoc tao cAu hinh dé du doan
va/hodac loc thong tin trong kénh va/hodc thanh ph?m mau th@ nhat tir thong tin trong kénh
va/hodc thanh phan mau thr hai, diéu nay c6 thé giup cai thién hiéu qua ma hoa cta kénh
va/hoac thanh phén mau tha nhat, vi dd chinh x4c ctia kénh va/hodc thanh phén mau duoc
tang lén v&1 mot sb lugng bit nho. HINH 7 minh hoa vi du vé bd loc thanh phén chéo ¢é
thé duoc tao cau hinh dé ma hoa dir liéu video theo mot hoac nhiéu k¥ thuat cua sang ché
nay. Nhu dugc minh hoa trong HINH 7, b6 loc thanh phan chéo 300 bao gbm thiét bi xac
dinh b6 loc 302 va bo sua ddi mau 304. Can luu y réng b0 loc thanh phén chéo 300 minh
hoa vi du vé bo loc thanh phén chéo ma c6 thé ¢o trong bo ma hoa video. Cac vi du vé
bo loc thanh phan chéo twong Gng c6 thé c6 trong bo gidi ma video dugc mo ta chi tiét
hon bén dudi. Nhu dugc minh hoa trong HINH 7, thiét bi xac dinh bd loc 302 va bd stra
d6i mau 304 ¢o thé thu thong tin thong s6 ma hoa (vi du: ché d6 du doan noi anh) ¢ san
tai thoi diém khdi hién tai duoc ma hoa/giai ma va dir liéu khoi video (nhu duoc minh
hoa trong HINH 7) tai bd ma hoa video ¢ thé bao gom: Khdi ngudn thanh phan chéo;
Khéi tai tao thanh phan chéo; Lai ti tao thanh phan chéo; Khéi ngudn thanh phan hién
tai; Khdi tai tao thanh phén hién tai; va Ldi tai tao thanh phﬁn hién tai. Nghia la, tham
khao dén vi du duoc minh hoa trong HINH 8, khi khéi tai tao sac do s& duoc loc, tat ca
thong tin trong HINH 8 ¢6 thé c6 s&n & bo loc thanh phan chéo 300. Vi vy, thiét bi xic
dinh b loc 302 co thé dan xudt bo loc duoc sit dung trén khdi tai tao sic do dua trén dit
liéu video, va bo sua d6i mau 304 c6 thé thuc hién loc theo bd loc da dan xuit. Nhu duoc
minh hoa trong HINH 7, b stta déi mau 304 c6 thé xudt khéi tai tao da sira d6i dén bo
dém hinh anh tham chiéu (nghia la dudi dang bd loc trong vong) va xuét khoi tai tao da
stra doi dén dau ra (vi du: man hinh). Ngoai ra, nhu dugc minh hoa trong HINH 7, thiét
bi xac dinh bd loc 302 co thé xuét ra dit liéu loc. Nghia 1a, dir liéu b loc xac dinh bo loc
da dan xuét c6 thé duoc bao hiéu dén bod gidi ma video. Nhing vi du vé viéc bao hiéu nay
dugc mo ta chi tiét hon bén dudi. Can luu y réng dbi voi HINH 8, ¢6 thé co mot sb cach

giam 13i tai tao & bd ma hoa video, vi du nhu giam luong tr hoa va/hoac thuc hién cai
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thién ky thuat du doan. Ngoai ra, trong mot s6 trudng hop, bdo mi hoa video ¢o thé truc
tiép bao hicu 18i tai tao. Tuy nhién, viéc loc thanh phan chéo theo cac k¥ thuat trong tai
lié¢u nay cung cap phuong phap dé giam 161 tai tao trong khi bao hiéu mot luong thong
tin twong dbi nho. Nghia 13, vi du nhu cac k¥ thuat loc thanh phan chéo dugc md ta trong
tai liéu nay co thé cung cAp phuong phap dé giam 15i tai tao & bo giai ma video ma van
hiéu qua hon céc k¥ thuat giam 13i tai tao khac. Vi du: ¢6 thé can it bit hon dé bao higu

dir liéu bo loc so vdi bao hiéu thong tin du c¢6 do chinh xac cao hon cho thanh phén.

Do dé, bo loc thanh phan chéo 300 c6 thé hoat dong bang cach 14y thanh phan mau
tha nhat va mot hodc nhidu thanh phan mau th hai lam diu vao va cung cép thanh phan
mau tht nhat nang cao lam dau ra. Can luu y rang tuy cac vi du trong tai liéu nay duoc
mo ta lién quan dén thanh phﬁn luma, Cb va Cr, cac ky thuat dugc mo ta trong tai liéu
nay thuong co thé ap dung cho cac dinh dang video khac (vi du: RGB) va cac loai thong
tin video khac nhu tia 11611g ngoai, do sau, su chénh 1éch hodc cic dac diém khac.

Phuong trinh sau day cung cép vi du vé mb hinh cua bd loc liy lam gia tri mau dau
vao tir nhiéu thanh phén va xuét gia tri mau da loc fi(x, y) va do do, theo mot vi du, bd

loc thanh phén chéo 300 c¢6 thé thuc hién quy trinh loc dya trén phuong trinh.

ley) = ) h(gConi0) + 2 h(63,60) + o) coleo o)

(x0.¥0)ESi0

. ~
+ L Ly, i, 1) +xy, h(x,y, £, 1) + 300 (o, ¥
(rL¥1)ES )

+ Z L{g(x, y.1,2} + x,, h(x, 3,1, 2) 4 v2)6 (0, ¥2) + L%, ¥)
(22,Y2)€5(2

Trong do,
Ji ()
]a dAu ra cta thanh phén i tai vi tri mau (x, y);

Sio: Si1: va Sio: Xac dinh tap hop vi tri gid tri mau lién quan dén diém goc trong cac

thanh phé‘m tuong ung 0, 1, 2;
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a(x, v, 1,0) va h(x, y, i, 0), g(x, y, i, 1) va h(x, y, i, 1) va glx, y, i, 2) va h(x, y, i, 2): Xac
dinh diém gbc cua gid d& dua trén x, y, i va thanh phan dau vao. Ham g(), h() ¢6 thé con

phu thudc vao dinh dang sac do, loai vi tri sac do, do bao phti mau, hinh dang bd loc;

¢o (xo, y0), €1 (xo, yo) VA ¢2 (xo, yo): La gid tri hé sb bo loc cho ving gia d& d6i véi

ting thanh phan;
Lo, I, va [ La Gia tri mau dau vao tr mdi thanh ph?m; va
I; (x, y): 1a Gié tri mau ctia thanh phﬁn i tai vi tri mau (x, y) trude khi loc.

Do d6, theo cac k¥ thuat trong tai liéu nay, bd loc thanh phén chéo 300 co thé duoc tao
cau hinh dé giam 16i tai tao cua thanh phan hién tai bang cach thém bude tinh chinh vao gié tri
mau da tai tao ctia thanh phﬁn hién tai dua trén chirc nang loc da dan xuit co gia tr1 mau da tai
tao cua cac thanh phén khac lam dau vao. Theo mot vi du, gia tri mau da tai tao cua cac thanh
phin khic duge st dung lam dAu vao c6 thé duoc goi 1a gia dd bo loc. HINH 9A-9F la so do
khai niém minh hoa céc vi du vé cac mau gia dd co thé dugc sir dung dé loc thanh phan chéo
theo mot hoac nhidu ky thuat cia sang ché nay. Theo vi du duoc minh hoa trong HINH 9A-
9F, dbi v&i mdi loai vi tri sic do dinh dang mau 4:2:0 dugc cung cép trong JVET-N1001 va
IVET-02001, cac mau gia d& luma dugc minh hoa cho mau mau sé duoc loc. Nghia 13, ¢6 thé
su dung céac mau gia d& 5x5, 5x6, 6x5, va/hoac 6x6. Can luu ¥, theo cac vi du trong HINH
9A-9F, gia d& luma dugc xac dinh la d6i xng xung quanh gié tri méau séc do. Can luu y rang
theo céc vi du khac, gia d& luma c6 thé trai qua su dich pha tuy vao loai vi tri sdc do trude khi
duoc dua vao giai doan loc khong phu thude vao loai vi tri sac do. Nhu duoc md ta chi tiét
hon bén duédi, ddi véi mdi mau gia dd, hé s6 bo loc ¢6 thé duoc xac dinh va bao hiéu. Trong
mot vi du, theo cac k¥ thudt trong tai liéu nay, d6i véi cac mau sdc do co trong khéi video, vi
tri twong déi cua gia dd cho tmg mAu c6 thé dua trén dinh dang mau. Vi du: trong mét vi dy,
theo céac ky thuat trong tai liéu nay, d6i voi dinh dang mau 4:2:0, khi mau sic do trong khoi
video ¢ vi tri sdc d6 (xc, yc) twong Umg véi gid do o diém gdc tai vi tri luma (xL,yL), diém gbc
cua gia do cho mau sic do trong khéi video & vi tri sdc do (xctm, yctn) ¢o thé & vi tri luma
(xct+2m, yct2n); ddi véi dinh dang mau 4:2:2, khi mau sac do trong khéi video ¢ vi tri sic do
(Xc, yc) twong Umg voi gia do co diém gbc tai vi tri luma (xL,yL), diém gbc cta gia d& cho mau
sdc do trong khéi video & vi tri sic do (xctm, yctn) co thé & vi tri luma (xc+2m, yctn); va dbi
véi dinh dang mau 4:4:4, khi mau sic do trong khéi video & vi tri sac do (xc, yo) tuong img

voi gid di co diém goc tai vi tri luma (xi,yr), diém goc cua gia dd cho mau sac do trong khoi
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video & vi trf séc dd (xc+m, yct+n) ¢6 thé & vi tri luma (xctm, yctn). Can luu y réng theo vi
du nay, su dich chuyén vi trf mau sac d6 tuong img voi su dich chuyén 0 vi tri diém gdc luma

cta gid 45 ma & do, ty 1¢ gitta hai dich chuyén 1 dua trén dinh dang sdc do.

Trong mdt vi du, theo cac k¥ thuét trong tai liu nay, viéc ap dung loc thanh phﬁn chéo
6 thé dua trén cac dac tinh cta mau c6 trong ving gia d& bo loc. Vi du: theo mot vi du, cac
gi4 tri mau luma trong ving gia d& c6 thé dwoc phan tich va viée ¢ ap dung loc thanh phan
chéo hay khong c6 thé dua trén phan tich nay. Vi du: theo mét vi du, phuong sai va/hoac do
1éch ctia cac mau trong ving gid d& c6 thé duoc tinh toan, va néu phuong sai va/hodc do léch
c6 mot s dic diem nhét dinh, vi du nhu ving nay phang (nghia 1a phuong sai nho hon
ngudng) thi ¢6 thé khong ap dung loc thanh phan chéo cho vang nay. Theo mdt vi du, lua
chon b0 loc thanh ph?m chéo (bao g61n viéc ¢6 ap dung bo loc hay khong, va néu co thi bo
loc nao dugc ap dung) co thé dua trén chi $6 bo loc phén loai luma cua mau luma tuong tmg
v6i mau sic do dang duoc danh gid. Theo mot vi du, chi 36 bo loc phan loai cho mau luma
¢6 thé duoc dan xuat nhu duoc mo ta trong JVET-02001. Theo mot vi duy, ¢o thé khong ap
dung loc thanh phan chéo khi chi s6 bo loc phan loai luma duge xac dinh c6 trong @p hop
con cac chi 6 bd loc phén loai luma. Nhu duoc md ta chi tiét hon bén dudi, cac gia tri cua
chi béo kiém soat ving cuc bd va/hodc cac phéan tir ¢t phap c6 thé duge s dung dé biéu
thi/xac dinh xem c6 ap dung loc thanh ph?m chéo cho vung hay khong, va néu co thi bd loc
thanh phﬁn nao sé dugc 4p dung. Theo mot vi du, viée ap dung loc thanh phén chéo c6 thé
dua trén ddc tinh cua cac mau c6 trong ving gia d& bo loc va/hodc cac gia trl cua chi bao
kiém soat ving cuc bd va/hodc phén tir cu phap. Nghia 14, vi du nhu cach phan tich cac mau
gia do luma co thé dua trén chi bao kiém soat ving cuc bd va/hodc phan tir ¢ phap (vi du:
néu chi bio == 0, tinh toan/danh gia phuong sai, néu khong thi tinh toan/danh gia chi s6 bo
loc phan loai luma). Ngoai ra, theo mot vi dy, lya chon b0 loc dua trén gia tri cua phﬁn to cu
phap va déc tinh cua mau gia do luma. Vi du: gia tri 0 cho phan tir ct phip c6 thé biéu thi
khong ap dung loc thanh phan chéo cho mot vung, gia tri 1 cho phan tr ci phap va phuong
sai cua gia do luma lon hon ngudng co6 thé biéu thi 1a 4p dung bd loc c6 tap hop hé s6 b loc
thir nhét, gia trj 1 cho phén tir ¢t phap va phuong sai clia gia d& luma khong 16n hon nguong
¢6 thé biéu thi 12 4p dung bo loc c6 tap hop hé sb bo loc thit hai, gid tri 2 cho phan tu ¢t phap
va phuong sai cta gia & luma 16n hon ngudng c6 thé biéu thi la &p dung bd loc c6 tap hop
hé s6 bo loc thit ba, gid tri 2 cho phan tir ¢t phap va phuong sai clia gid do luma khong 1on

hon ngudng co thé biéu thi 14 4p dung b loc c6 tép hop hé s6 bd loc thu tu, v.v.
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Phu luc ctia Pon xin cip bang sing ché Hoa Ky tam thoi s6 62/865,933 nop ngay 24
thang 6 nam 2019, duoc két hop vao tai lidu ndy bang vién dan, dé xuét vi du vé cac tap hop
dit liéu tuwong Gmg voi viée trién khai bo loc thanh phén chéo dugc mo ta trong tai liéu nay.
Nghia 1, trong Phu luc, tdp hop di ligu orgBlock dai dién cho gia tri mau ctia khéi thanh phé“m
ban dau 32x32 U; tap hop dit liéu preFilteringBlock dai dién cho gia tri mau cta khdi thanh
phén da tai tao 32x32 U; tap hop dit liéu orgError dai dién cho 131 tai tao giita khoi thanh phan
ban dau 32x32 U va khdi thanh phan da tai tao 32x32 U; tap hop dir liéu bestSupportY dai
dién cho gi4 tri mAu cta khéi thanh phin 67x68 Y, cung cép gia dd b loc dé loc khoi thanh
phin da tai tao 32x32 U tap hop dir lidu bestSupportU dai dién cho gia tri mau ctia khbi thanh
phin 36x36 U, cung cép gia d& dé loc khdi thanh phan da tai tao 32x32 U tp hop dir licu
bestSupportV dai di¢n cho gia tr mau cta khi thanh phﬁn 36x36 V, cung cap gia dd dé loc
khéi thanh phén da tai tao 32x32 U; tap hop dit liéu coeffY dai dién cho h¢ 36 b loc trong bo
loc 5x6 d6i voi gia tri mau cia khoi gia d& thanh phan 67x68 Y; tp hop dit liéu coeffU dai
dicn cho hé s6 bo loc trong bd loc 5x5 dbi voi gid tri mAu cta khoi gid d& thanh phan 36x36
U tap hop dir liéu coeffV dai dién cho hé sb bd loc trong bo loc 5x5 ddi voi gia tri mau clia
khéi gid d& thanh phin 36x36 V; tp hop di liéu bestOutput dai dién cho gid tri mau cta Kkhoi
thanh phé’m tai tao duoc loc 32x32 U; tap hop dir liéu bestError dai dién cho 16i gitta khdi thanh
phin ban dAu 32x32 U va khdi thanh phan tai tao duge loc 32x32 U; tép hop du liéu
signedimprovement la bang Abs(orgError) - Abs(bestError) va dai dién cho su thay doi trong
16 tai tao do qua trinh loc; va tap hop dit li¢u cai thién duong dai dién cho gid tr1 mau duoc tai
tao, trong d6 giam dugc 101 tai tao do qua trinh loc. Do do, theo cac ky thudt trong tai liéu nay,
¢6 thé giam 15i tai tao cho mot hoac nhiéu hodc phan 16n cic mau bang cach ap dung bd loc
thanh phan chéo. Can luu y rang ddi voi loai ndi dung video cu thé, sb luong 15i tai tao dugc
cai thién theo mdi quan hé toan hoe c6 thé co nhiéu két qua khac nhau vé céch cai thién chat
lwong hinh anh cam nhéan dugc cua video. Nghia la, vi du nhu gia tri twong dbi nho cua

signedimprovement c6 thé din dén nhitng cai tién twong doi dang ké la chat luong hinh anh.

Nhu dugc md ta & trén, bd loc thanh phan chéo 300 thuong co thé hoat dong bang cach
l4y thanh phan mau thu nhét va mot hodc nhidu thanh phan mau thir hai lam dau vao va cung
cap thanh phan mau tht nhit nang cao lam d4u ra. Nghia 13, quy trinh loc do b6 loc thanh
ph?m chéo 300 thuc hién c6 thé léy gia tri mau luma dau vao ma co6 thé duoc s dung dé du
doan su chénh léch giira gia tri mu sac d6 tuong tmg ban dau va gia tri mau sac d6 dau ra

da tinh chinh dya trén du doan. Tham khdo lai vi du duge minh hoa trong HINH 8, HINH
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10 14 so @6 khai niém minh hoa vi du vé viéc giam 161 tai tao béng cach loc thanh ph?m chéo
theo mot hodc nhiéu k¥ thuat ctia sing ché nay. HINH 10 cung cap vi du vé vi tri giam 16i
tai tao bang cach liy gia tri trung binh ctia mau gia dd, va néu gié tri trung binh 16n hon 90
thi gia tri trung binh chia cho 10 s& dugc thém vao mau tai tao; va néu gia tri trung binh
khéng 16n hon 90, gia tri trung binh chia cho 10 s& bi trir khoi mau tai tao. Nghia 13, theo vi
du, bo loc du doan thuong duoc mo ta nhu sau: néu gia tri trung binh gia do 16n hon
threshold1 thi thém weight] nhan véi gia tri trung binh gia do; néu khong thi thém weight2
nhan véi gid tri trung binh gia d&. Nhu da minh hoa trong vi du dugc minh hoa ¢ HINH 10,
161 tai tao sic do sau loc giip gidm 15i tai tao. Do do, theo cac ky thudt trong tai li€u nay,
buéc loc thanh phin chéo c¢é thé gitip giam 161 téi tao theo bd loc thanh phan chéo dugc xéac

dinh theo ham logic, nguéng, trong s6 va nhimg tht twong tu.

Nhu duge mé ta ¢ trén, JVET-N1001 va JVET-02001 bao gdm bo loc tach khoi, SAO
va ALF, cac k¥ thuat bo loc thanh phén chéo duoc mo ta trong tai liéu nay co thé duoc thuc
hién & nhiéu diém khac nhau trong chudi bo loc. Nghia 13, vi du nhu ¢ cac giai doan khac
nhau cua quy trinh loc trong vong. HINH 11A-11D la cac so dd khdi minh hoa vi du vé bd
loc thanh ph?m chéo c6 thé duoc tao chu hinh dé gliam 13i tai tao theo mot hodc nhiéu k¥ thuat
cua sang ché nay. Theo HINH 11A-11D, bd loc SAO luma 402 dai dién cho b0 loc dugc tao
cAu hinh dé thuc hién loc SAO trén gia tri mau luma, Y, vi du nhu loc SAO nhu dugc cung
cép trong JVET-N1001 hoac JVET-02001; B loc SAO Cb 404 dai dién cho bo loc dugc
tao céu hinh dé thuc hién loc SAO trén gia tri mau Cb sic dd, vi du nhu loc SAO nhu duge
cung cép trong JVET-N1001 hodc JVET-02001; B6 loc SAO Cb 406 dai dién cho bd loc
duoc tao cau hinh dé thuc hién loc SAO trén gié tri mau Cb, vi du nhu loc SAO nhu duoc
cung cép trong JVET-N1001 hodc JVET-02001; b6 loc ALF luma 408 dai dién cho bo loc
duoc tao cAu hinh dé thuc hién loc ALF trén gia tri mau luma, Y, vi du nhu loc ALF nhu
duoc cung cép trong JVET-N1001 hoac JVET-02001; b6 loc ALF sdc d6 410 dai dién cho
bd loc duoc tao cAu hinh dé thuc hién loc ALF trén gia tri mau sic do, vi du nhu loc ALF
nhu dugc cung cép trong JVET-N1001 hodc JVET-02001; b9 loc tach khdi luma 416 dai
dién cho bo loc duoc tao cAu hinh dé thuc hién loc tach khéi trén gia tri mau luma, Y, vi du
nhu loc tach khdi nhu duoc cung cép trong JVET-N1001 hoac JVET-02001; bo loc tach
khdi Cb 418 dai dién cho bd loc dugc tao cAu hinh dé thuc hién loc tach khéi trén gia tri mau
Cb, vi du nhu loc tach khéi nhu duoc cung cép trong JVET-N1001 hoac JVET-O2001; va

b6 loc tach khdi Cr 420 dai dién cho b loc dugc tao c4u hinh dé thuc hién loc tach khoi trén
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gia tri mau Cr, vi du nhu loc tach khéi nhu dwoc cung cip trong JVET-N1001 hodc JVET-
02001. Ngoai ra, trong HINH 11A-11D, bd loc thanh phan chéo Cb 412 dai dién cho vi du
vé bo loc thanh phén chéo duoc tao cAu hinh dé tao su tinh chinh Cb, ACb, theo mot hoac
nhiéu ky thuat dugc mo ta trong tai liéu nay; va bo loc thanh ph?in chéo Cr 414 dai dién cho
vi du v& b6 loc thanh phén chéo duogc taocéu hinh dé tao su tinh chinh Cr, ACr, theo mot
hodc nhiéu k¥ thuat dugc mo ta trong tai lidu nay. Do do, nhu dugc minh hoa trong HINH
11A-11D, quy trinh loc thanh phﬁn chéo theo céac k¥ thuat trong tai liéu nay cd thé duoc ap
dung la céac diém khac nhau trong chudi loc. Nghia 13, dau vao loc thanh phén chéo ¢6 thé
dugc thu tai cac diém khac nhau trong chudi loc va su tinh chinh loc thanh phﬁn chéo ¢6 thé
duoc xuat ra tai cac diém khac nhau trong chudi loc. Can luu N réng theo vi du dugc minh
hoa trong HINH 11B, dau vao cta budc tach khdi luma duoc str dung lam dau vao cho budc
Joc ma ¢6 thé c6 loi thé 1a giam yéu ciu bd dém dong. Can luu y rang theo vi du dugc minh
hoa trong HINH 11C, dau ra cta budc tach khéi luma duoc st dung lam dau vao cho budc
loc ma c6 thé c6 loi thé 1a giam yéu cau by dém dong, cai thién mot chut hiéu qua ma hoa.
Can luu v réng theo vi du duoc minh hoa trong HINH 11D, déu ra ctia luma ALF duoc st

dung lam dau vao cho budc loc, ma co thé 6 loi the 1a cai thién hiéu qua ma hoa.

Ngoai ra, cac ky thuat loc thanh phan chéo dugc md ta trong tai liéu nay c6 thé bao
gdm budc thuc hién phép toan cit & cac diém khac nhau trong chudi bd loc. Nghia la, vi
du nhu ¢ cac giai doan khac nhau cua bd loc trong vong. HINH 12A-12B la céc so db khdi
minh hoa vi du vé bo loc thanh phén chéo c6 thé dugc tao cAu hinh dé giam 16i tai tao theo
mot hodc nhiéu k¥ thuat ctia sdng ché nay. Trong HINH 12A-12B, cic phén tir danh s6
thong thuong duge mo ta ¢ trén lién quan dén HINH 11A-11D va bo cat 422A-422D c¢6
thé duoc tao cAu hinh dé thuc hién chirc ning cat dya trén do sau bit dAu ra cia thanh phén
twong tng, vi du: Clip3(0, 2BPePtC _ 1 %) Can luu ¥ réng bd ct 422A-422D co thé duoc

kich hoat c6 chon loc dya trén viéc lidu cac loai loc cu thé co duoc thuc hién hay khong.

HINH 13A-13B 14 cac so dd khdi minh hoa vi du vé bd loc thanh phan chéo co thé
duoc tao cAu hinh dé giam 161 tai tao theo mdt hoac nhiéu ky thuat cua sang ché nay.
HINH 13A-13B minh hoa thém ring budc loc thanh phan chéo theo cac ky thuét trong
tai liéu nay co thé dugc ap dung nhu cac diém khac nhau trong chudi loc. Theo HINH
13A-13C, cac phan t danh sb thong thuong dugc mo ta o trén.

Ngoai ra, can luu y rang theo mot s6 truong hop, c6 thé c6 nhiéu hon 3 thanh phan

dir liéu video, vi du: YUV + d6 sau. Cac k¥ thuét loc thanh phﬁn chéo duoc mo ta trong tai
39

39/204



50302

liéu nay c6 thé ap dung chung cho nhitng truong hop nay. Theo mot s6 truomg hop, viée
xu Iy trude gia tri mau dAu vao tir mdi thanh phan ¢é thé duge thuc hién trude phép tean
loc. Vidu, ¢c6 thé tach céc gia tri mau dau vao. Ngoai ra, theo mot vi du, khoang cit c6 thé
khéc nhau ddi v6i timg hé s6 va c6 thé dugc bao hiéu trong chudi bit. Cén luu ¥ rang theo
mot s& vi du, phuong trinh sau cung cap tuy chon dé xur 1y trude cac gia tri méu dau vao:
L (g(x, y, i, J) + x5, WX, . 4, J) + 1))
= min(a, max(b, I'{g(x, y, i, j) + x5, h(x, y, i, j) + yj) — derivedValue))
Ngoai ra, mot tuy chon khac dé xur 1y trude cac gid tri mau dAu vao c6 thé nhy sau:
[y, y. i, j) + i, h(x, v, 6 )+ 3))
= derivedValue + min(a, max(b, I’; (g(x, », i, )) + x, b (x, v, i, j) + ) —
derivedValue))
Trong do,
’j(u,v): gia tri mau tai vi tri (u,v) trude khi xt Iy
derivedValue : 1a gia tri duoc suy ra tir mot tAp hop con ctia cac gid tri trong I'j(*,*), vi

du: (@) Liglx, y, i, ) + 0, h (x y i j) + 0), ta diém gbc (b)

(1j{gtem a0ty )Y+ 0 J+I)(glep i+ 1h ey i)+ ))

: , quanh diém goc

b: la gia tri thu dugc trong chudi bit/dugc suy ra tir dit liéu thu duoc trong chudi

bit/duoc dan xuat tir tap hop con céc gid tri trong I'j(*,*); va

b: la gia tri thu duogc trong chudi bit / duoc suy ra tu dir liéu thu duoc trong chudi

bit / duoc din xuét tir tap hop con céc gia tri trong I’j(*,*)
Theo mot vidu, b co thé duoc suy ra tir a (vi du: b=-a) dé giam luong tin hi€u can thiét.

Ngoai ra, theo mot vi du, sy suy rong dau vao duoc st dung trong phép toan loc

thanh phan chéo cé thé nhu sau:
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Trong do,

G,() 1a ham duge st dung dé ket hop céac gia tr mau tr cac thanh phan va thu duoc gia
tri dAn xuét tuong (mg véi mdi gia tri hé so 6 chi 50 (xg, yo). Ham Gi() ¢6 the phu

thuoc vao dinh dang sac do, loai vi tri sac do, d bao phit mau, hinh dang bd loc

Theo mét vi du, bude loc thanh phén chéo c6 thé duoc thye hién theo nhu sau: Xdc dinh
vung gi1a do cho luma; D61 voi 4:2:0, Tang gép doi tan s6 lay mau thanh phén sdc do s& duoc
str dung lam dau vao; Lay gié tri gia dd duge st dung cho thanh phén sic do tuong ung trur di
gid tri da dAn xuét (vi du 512 ddi véi sic do 10 bit, hodc gia tri trung binh cuc bo); Sau do, lay
tich s tirmg mau cta gia tri mau luma va gia tri mAu sic do twong tmg v&i ving gia d& da xac
dinh; va St dung tich s nay lam mét trong nhimg yéu t6 dau vao cho phép toan loc.

Ngoaira, can luu v ré‘mg theo mdt sb vi du, cac k¥ thuét loc thanh phém chéo duoc md
ta trong tai liéu nay co thé duoc thuc hién dua trén dy doan hodc phén du. Theo mdt vi duy,
néu k¥ thuat ma héa truong duge st dung thay vi ma hoa liy tién thi d6i voi mau gia d&
luma: theo mot vi du, gia tri mau tir mot trong cac truong luma twong ung co thé duoc sur

dung va theo mdt vi du khdc, gia tri mau tir ca hai truong luma c6 thé dugc st dung.

Nhu di mé-ta o trén, di voi tung mau gia d&, hé $6 bo loc ¢6 thé duoc xac dinh va
béo hidu. Nghia 1a, vi du nhu dbi voi cac hé sb bd loc 5x5, 5x6, 6x6 va/hodc 6x6 ¢o thé
duoc bao hiéu. HINH 14A-14C minh hoa vi du vé hé s6 bd loc béo hiéu cho bo loc 5x5.
HINH 14D-14F minh hoa vi du vé hé s6 bd loc bao hiéu cho bd loc 5x6 (va twong tu, 6x5).
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HINH 15A-15D minh hoa vi du vé hé s bod loc bao hiéu cho 6x6. Theo mdi HINH 14A-
15D, hé 6 bo loc tuong ing ddi véibo loc duoc biéu thi béng Cn. Do do, trong céc truong
hop, cung mot gié tri Cn dugc cung cép nhiéu vi trf cua cung mot bd loc thi hé ) bo loc sé
gidng nhau, nghia 1a dung chung. Theo cach nay, s6 lwong hé s6 bd loc duoc bao hiéu cho

bo loc bi giam. Vi du: trong HINH 14D, 14 hé s6 bo loc duoc bao hiéu cho 18 vi tri gia da.

Theo mdt vi du, co thé mong mudn g161 han $6 lugng b dém dong trong cAu tric ma o
do6 cac mau dugc xtr ly theo timg CTU. Nghia 1a, vi du nhu duong bién dong do cung chp vi
tri cho tumg CTU, cac mau & trén VB ngang co thé duoc xu Iy trude khi co6 CTU thap hon,
nhung cic mau 6 dudi VB ngang khong thé xir Iy cho dén khi c6 CTU thip hon. JVET-N1001
va JVET-02001 x4c dinh dudng bién dong 4o ndm ngang (VB) cho ALF luma va SAO luma.
Theo cac ky thuat trong tai li¢u nay, VB nay co thé duoc tai st dung cho bd loc luma-dau vao-
sic do-dau ra duoc xac dinh trong tai liéu nay. Ngoai ra, VB doc c6 thé duoc tai su dung cho
bd loc Juma-dau vao-sic do-dau ra duoc xac dinh trong tai liéu nay va/hodc tap hop con cua
VB ¢6 thé duoc tai su dung cho bo loc luma-dau vao-sic d{)-dﬁu ra duoc xac dinh trong tai
liéu ndy. Ngoai ra, ¢6 hai truong hop duge xac dinh, trong do cac mau gia do trong thanh phan
Juma c6 thé duoc dan xuét/stra di: khi mau luma duoc xac dinh trude (tuong tmg voi mau
sic d6 duoc gidi ma, vi du nhu dua trén loai vi tri sdc d9) ¢ trén VB va gia do trai dai trén toan
bd VB; va khi mau luma dugc xac dinh trude (tuong ung voi mAu sic do dang duoc giai ma,
vi du nhu dua trén loai vi tri sic d0) & dudi VB va gia do trai dai trén toan bo VB. Theo vi du,
mau duoc xac dinh trude la mau & vi tri tuong tmg vi hé 6 C6 cho gia d& luma 5x6 dugc
minh hoa trong HINH 14D. HINH 16A-16D 1a cac so d6 khéi niém minh hoa vi du vé bd dém
dong a0 ma co thé duogc sur dung dé loc thanh phﬁn chéo theo mdt hodc nhiéu k¥ thuat cua
sang ché nay. Theo HINH 16A, cac mau & dudi VB ngang thu duoc bang céach sao chép cac
mau ¢ trén va gan nhat véi duong bién dong 4o va trong cung mot cot. Theo HINH 16B, cac
mau ¢ dudi VB ndm ngang thu dugc bang cach sao chép cac mau & dudi va gan nhét voi
duong bién dong 4o va trong cung mot ¢ot. Theo vi du, VB luma la bén mau tir duong bién
ngang CTU. Theo mot vi du, mdi CTU, SAO va ALF ¢6 thé xur 1y mau bén trai cua VB doc
trudc khi c6 CTU bén phai, nhung khong thé xr ly mau bén phai cua VB doc cho dén khi c6
CTU bén phai. Vidu vé cac stra d6i khi gia do kéo dai qua dudng bién o doc (VB) duge minh
hoa trong cac HINH 16C-16D. Theo HINH 16C, cac mau & bén phai cua VB doc thu dugc
bang cach sao chép cac mau & bén trai va gan nhit véi duong bién dong 4o va trong cting mot

hang. Theo HINH 16D, cac mau & bén trai cua VB doc thu duoc bang cach sao chép cac mau
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& bén phai va gan nhét voi duong bién dong a0 va trong cung mot hang. Theo vi dy, VB luma
I3 bén mau tir dudng bién doc CTU. Trong mét vi du, theo cac ky thuat trong tai lidu ny, doi
véi mau tao cho VB ngang, nguoi ta co thé coi truc tung va truc hoanh di qua tdm cta ving
gia do. Co thé thu duoc cac mau dang dugc sao chép bang cach sao chép cac mau trong cot co
cung khoang cach voi truc tung, nhung ¢ phia dbi dién cta truc tung. Theo mot vi dy, mau
dang duogc sao chép ¢ thé duoc sao chép tir hang c6 cung khoang cach véi truc hoanh nhung
¢ phia dbi dién. Trong mot vi dy, theo cac k¥ thudt trong tai liéu nay, ddi véi mau tao cho VB
doc, nguoi ta co thé coi truc tung va truc hoanh di qua tdm ctia ving gia d&. Co thé thu dugc
cac mau dang dugc sao chép bing cach sao chép cic mau trong hang ¢6 cung khodng cach voi
truc tung, nhung ¢ phia ddi dién cua truc hoanh. Theo mot vi du, mau dang duoc sao chép co
thé duoc sao chép tir cot ¢ cung khoang cach véi truc tung nhung ¢ phia d6i dién. Trong mot
vi du, theo cac ky thuat trong tai liéu nay, dbi voi cac mau tao cho VB, ¢co thé thu duoc cac
mau bang cach chén dbi xung. Nghia 1, d6i v6i mau VB ngang c6 thé duoc sao chép tr cung
mot ¢t va ¢ cung mot khoang cach mau tr VB va dbi v6i VB doc, cac mau c6 thé duoc sao
chép tir cing mot hang va ¢ cing mét khoang cach mau tr VB. Nghia 14, gia tri mau dugc
phan chiéu vé& VB. Cin luu y rang phin 8.8.5.2 Quy trinh loc khdi cy ma hoa ddi voi cac mau
luma cua JVET-02001 cung cép kiéu chén cho cac mau luma trén toan bd dudng bién do dé
sir dung ddi voi quy trinh ALF. Trong mdt vi dy, theo cac k¥ thuat trong tai liéu nay, kiéu chén
twong tu ¢6 thé duge str dung dé loc thanh phan chéo. Trong mét vi du, theo céc ky thuat trong
tai liéu nay, khi mot hodc nhiéu mau gia do khong kha dung, vi du: do VB, tinh nang loc thanh

phén chéo co thé bi vo hiéu hoa.

Trong mot vi du, theo cac k¥ thudt trong tai liéu nay, budce loc thanh phan chéo bao
gom budc chia ty 1€ dau ra vé loc thanh phan chéo trude khi cong dau ra nay vao dau ra
ALF sic do twong ung. Nghia 14, phép toan chia ty 1€ co thé duoc su dung dé chuyén doi
hé s6 bo loc thanh s6 nguyén, vi du nhu sau:

for( int i = 0; 1 < numCoeff; i++)
{
ky hiéu int = filterCoeff[i] >0 7 1 : -1;

filterCoeffQuant[i] = int( filterCoeff[i] * sign * hé s6+0,5) * sign;

——
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trong dé, theo mot vi dy, he so = 2BPPhC theo mot hé s6 dien hinh khac = 2 (BitDepthC

1), theo hé s6 dién hinh khac = 24D

Theo mot vi du, hé s6 ty 18 co thé duge st dung dé dieu chinh dau ra cua loc thanh

phan chéo nhu sau:

filey) = Z Io(g(x, 3,5, 0) + %o, h(x, ¥, 4, 0) + yo) filterCoe ffQuant[MapTol (xo, o)) filx, )

(Xo.¥a)ESip

=[x,y + hésd +L{x,y)

Can luu ¥ rang néu hé so = 2* thi diéu nay twong tng v s6 nguyén dich chuyén

sang phai lam tron
(fi(xy) + 200 ) >>x

Nhu duge moé ta & trén, dit liéu bd loc xac dinh b loc da dan xuét c6 thé duge bao
hiéu dén bo giai ma video. Theo mdt vi du, ¢o thé c6 ba khia canh chinh cua dix liéu bd
loc béo hiéu: bat/tat bd loc; kiém soat cuc bd cong cu, vi du nhu kich hoat cong cu & mot
s6 vung khong gian nhung khong phai nhitng vung khéc; va béo hiéu cac bo loc cu thé.
Theo mot vi du, tap hop thong s6, chang han nhu Téap hop thong s6 chudi c6 thé bao gom
chi bao c6 didu kién dé kich hoat/vd hiéu hoa bo loc. Theo mot vi du, chi bao c6 theé bicu
thi liéu mot trong cac bo loc ¢6 duge kich hoat hay khong, vi du nhu ALF va bo loc thanh
phﬁn chéo. Theo mot vi du, co thé sur dung tin hiéu hé s6 bo loc cép d0 manhk. Theo mot
vi du kliac, kim bao dén APS chira dit liéu hé s6 bd loc twong Gmg co thé duoc gui trong
phan dau manh. Bang 3-4 minh hoa vi du vé ¢l phap ma co thé dwoc dua vao phan dau

manh dé bao hiéu hé s6 bo loc theo vi du nay.

>
=

[«))
Py
jswN]

slice_header( ) { B

if( sps_cross_component_alf_enabled flag) {

slice_cross_component_alf_cb_enabled_flag u(l)

if( slice_cross_component_alf cb_enabled_flag) {

44

44/204



50302 45/204

o 1
slice_cross_componert_alf_cb_aps_id l, U(9) |
slice_cross_component_alf_cb_log2_control_size_minus4 ue(v)
{
s
slice_cross_component_alf_cr_enabled flag u(l)
if( slice_cross_component_alf _cr_enabled flag) {
slice_cross_compeonent_alf_cr_aps_id u(s)
| slice cross compenent_alf er log2 control_size_minus4 ue(v |
| _ _ P alt_er_i0ga_ _S1Z€_ \ |
| J __
o
A ’ — ;
-
1
g
"Bang 3
alf data( adaptation_parameter_set_id) { B6 mo ta

if (sps_alf enabled_flag) {

alf luma_filter_signal_flag u(l)

' if { chroma_format_ide 1= 0) // don sdc T

alf_chroma_filter_signal_flag _ ' u(l}

o

it (sps_cross_component_alf_enabled_flag) {

alf_cross_component_cb_filter_signal_flag u(l)

alf_cross_component_cr_filter_signal_flag u(l)

}

if( alf Juma_filter signal flag) {

§

if( alf chrome_filter signal flag) {

}

if( alf cross component_cb_filter_signal flag) {

alf_cross_component_cb_min_eg_order_minusl ue(v)

for{ 1=0;1<3;1++)

alf_cross_component_ch_eg_order_increase_flag[ 1] u(l)

for (j=0;j <14 5++) 1 |
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alf_cross_component_cb_coeff_delta_abs[ ] ] uek(v)

if( alf cross_component_cb_coeff delta_abs[ ) ])

alf cross_component_cb_coeff delta_sign[j ] u(l)

1
J

if( alf cross_component_cr_filter_signal_flag) {

alf_cross_component_cr_min_eg_order_nimusl ue(v)

for(1=0;1<3;1++)

alf_cross_component_cr_eg_order_increase_flag[i]| u(l)

for (=0, < 14:j++) |

alf cross_component_cr_coeff_delta_abs[ ] ] uek(v)

if( alf cross_component cr coeff delta_abs[ j ])

alf cross_component_cr_coeff_delta_sign[j ] u(l)

N

—

Bang 4
Déi voi Bang 3-4, theo mot vi du, nglt nghia hoc ¢6 thé dua trén diém sau:

slice_cross_component_alf cb_enabled_flag bang 0 xac dinh rang bo loc Cb
thanh  phan chéo khong dugc 4p dung cho thanh phan mau Cb.
slice_cross_component_alf cb_enabled_flag bang 1 biéu thi rang bo loc vong thich Gmg

thanh phan chéo dugc ap dung cho thanh phan mau Cb.

slice_cross_component_alf_cr_enabled_flag bang 0 x4c dinh rang b loc Cr thanh
phan  chéo  khong duoc 4ap dung cho  thanh phan mau  Cr.
slice_cross_component_alf cb_enabled_flag bang 1 biéu thi rang bo loc vong thich tng

thanh phan chéo dugc ap dung cho thanh phan mau Cr.

slice_cross_component_alf _cb_aps_id xic dinh adaptation _parameter_set_id ma
thanh phan mau Cb cla manh d& cap dén. Khi slice_cross_component_alf cb_aps_id
khong hién dién, n6 dugc suy ra bang slice_alf aps_id_luma[ 0 ]. Temporalld cua bd ALF
APS NAL c6 adaptation_parameter_set_id bang slice_cross_component_alf cb_aps_id

phai nho hon hoac bang voi Temporalld ciia bd NAL manh dwgc ma hoa.
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slice_cross_component_alf cr_aps_id x4c dinh adaptation _parameter_set_id ma
thanh phan mau Cb ctia manh dugc dé cap dén Khi slice_cross_component_alf_cr_aps_id
khong hién dién, no6 sé duoc suy ra bang slice_alf aps_id luma[ 0 ]. Temporalld ctia bd ALF
APS NAL c6 adaptation_parameter_set_id equal to slice_cross_component alf cr_aps_id

phai nho hon hodc béng v6i Temporalld cia by NAL manh duoc ma hoa.

slice_cross_component_alf_cb_log2_control_size_minus4 xac dinh gia tr1 cua

cac kich thudc khoi vudng véi so luong mau nhu sau:

AlfCCS&lﬂpl@SCbW — AlfCCSamplestH — 2( slice_cross_component_alf_cb_log2_control_size_minus4 +4 )

slice_cross_component_alf_cb_log2_control_size_minus4 s¢ nam trong khoang tu

0 dén 3, bao gdm ca hai khoang nay.

slice_cross_component_alf_cr_log2_control_size_minus4 xac dinh gia tri cua

cac kich thudc khoi vudng voi s6 lwong mau nhu sau:

AlfCCSamplesCrW - AlfCCSamplesCrH — 2( slice_cross_component_alf_cr_log2_control_size_minus4 +4 )

slice_cross_component_alf_cr_log2_control_size_minus4 s€ nam trong khoang tur

0 dén 3, bao gdm ca hai khoang nay.

alf luma_filter_signal_flag bang 1 cho thdy rang tap hop bo loc luma duogc bao
hiéu. alf luma_filter signal_flag bang 0 cho thay rang tap hop bd loc luma khong duge

bao hiéu. Khi alf luma_filter signal flag khong hién dién, né s&€ dugc suy ra la bang 0.

alf chroma_filter_signal_flag bang 1 cho thay rang bo loc sic do duogc bao hiéu.
alf chroma_filter_signal_flag bang 0 cho thay rang bo loc séc d6 khong duoc bao hiéu.
Khi alf chroma_filter signal_flag khong hién di¢n, n6 s& dugc suy ra la bang 0.

alf_cross_component_cb_filter_signal_flag bing 1 xéc dinh rang tap hop bo loc Cb
thanh phan chéo dugc bao hiéu. alf cross_component cb_filter_signal flag bang 0 xac dinh
rang tip hop bd loc Cb thanh phan chéo khéng duoc bao hi€u. Khi

alf cross_component_cb_filter_signal_flag khong hién dién, né s& duoc suy ra la bang 0.
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alf cross_component_cr_filter_signal flag bang 1 xac dinh rang tap hop bo loc Cr
thanh phan chéo duoc béo hiéu. alf_cross_component_cb_filter_signal flag bang 0 xac dinh
ring tip hop b6 loc Cr thanh phén chéo khong dugc bao hieu. Khi

alf cross_component_cr_filter_signal_flagkhong hi¢n dién, n6 s¢ dugc suy ra bang 0.

alf_cross_component_cb_min_eg_order_minus1 cong 1 cho thay bac to1 thiéu cua
ma Golomb ham sé6 mii dé bao hiéu hé s6 bd loc Cb thanh phan chéo. Gia tr
alf_cross_component c¢b_min_eg_order_minus] s& trong khoang wr 0 dén 9, bao gom ca

hai khoang nay. Can luu ¥ rang theo mot so vi du, khodng nay c6 thé bi thay doi.

alf_cross_component_cr_min_eg_order_minusl cong 1 cho thay bac to1 thiéu cua
ma Golomb ham sd mi dé bao hiéu hé so bd loc Cr thanh phan chéo. Gia tn
alf_cross_component _cb_min_eg_order_minus] sé trong khoang tir 0 dén 9, bao gdm ca

hai khoang nay. Can huu y rang theo mét s6 vi du, khoang nay co thé bi thay doi.

alf_cross_component_cb_eg_order_increase_flag[ i ] bang 1 cho thiy béc to1 thieu
ctia ma Golomb ham sd mil dé bao hidu hé so bd loc Cb thanh phan chéo duge tang thém 1.
alf cross_component cb_eg_order_increase_flag[ i | bang 0 cho thay bac 161 thiéu cua ma

Golomb ham s6 mil dé bao hiéu hé sé bd loc Cb thanh ph?m chéo khong duoc tdng thém 1.

Bac expGoOrderCh[ i ] cia ma Golomb ham s6 mil dugc s dung d€ giai mi cac

gid tri caa alf cross_component_cb_coeff delta_abs[ j ] duoc dan xuat nhu sau:

expGoOrderCh[ i ] = (i==0?alf_cross_component_cb_min_eg_order_mirusl + 1:

expGoOrderCb [1—11]) + alf cross_component cb_eg_order_increase_flag[ 1]

alf cross_component_cr_eg_order_increase_flag[ i ] bang 1 cho thay bac {01 thicu
ctia ma Golomb ham s6 mi dé bdo hiéu hé so bd loc Cr thanh phan chéc duge tang thém 1.
alf cross_component _cr_eg_order_increase_flag[ i ] bang 0 cho thay bac to1 thiéu cua ma

Golomb ham s6 mi dé bao hiéu hé s6 bd loc Cr thanh phan chéo khong duge tang thém 1.

Bac expGoOrderCr[ 1 ] ciia md Golomb ham so mii duge su dung dé gial ma cac gia

tri cua alf cross_component cb_coeff delta_abs[ j ] duoc dan xuat nhu sau:
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expGoOderCrl 1 {=(i==07alf_cross _componerd_cr min_eg_order_minusi + 1 :

explroOrderCr] i — 1 ]) + 21f cross_component_cr_eg_order_increase_flagf 1]

alf _cross_component_cb_coeff_delta_abs[ j ] x4c dinh irl s6 tuyét ddi cua delta

>
[72)

hée s6 tha j cua by loc Cb thanh phan chéo duoc  bao hiéu. Khi
alf fuma_cross_compenent_cb_coefi_delta_abs[ j ] khong hién dién, nd s€ duogc suy ra

1a bang 0.

Béc k cta uek(v) nhi phan héa Golomb ham so mil duge dan xuat nhu sau:

golombOrderldxCh ] = 0.2,2,2,1,2,2,2,2:2,2,1.2.1} [day cd thé 1a H& 56 phan loai

thanh 3 loai, mdi loai sir dung cung mot bac k ma Golomb ham s6 mi,

k= expGoOrderCb[ golombOrderldxCh[ j | ]

alf cross_component_cr_coeff_delta_abs[ j ] xdc dinh tri s0 wyét do: cua delta
he 36 tht | cha by loc Cr thanh phan chéo ~duyc bio hiéu. Khi
all luma_cross_component_cr_coeff_delta_abs{ j | khéng hi¢n dién, nd sé duoc suy ra

la bang 0.

Bac k cua uck(v) nhi phan hoa Golomb ham s6 mil duoc dan xuéi nhu sau:

golombOrderldxCr[ ] = 10,1,2,1,0,1,2,2,2,2,2,1,2,1} [day co thé 1a Hé sb phan loai

thanh 3 loai. mdi loai str dung ciing m§t ma Golomb ham s6 mu bac ki

k = expGoOrderCr[ golombOrderldxCr[ j ] ]

alf _cross_component_cb_coeff_sign[ j ] cho thiy tin hiéu cua hé s6 bo loc Ch

thanh phan chéo thir j nhu sau:

- Néu alf cross_component_cb_coeff_sign[ j ] bang 0, hé s6 bd loc Cb thanh

hhan chéo tuong Ung cé gia tr duong.
. o
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- Néu khong (alf cross component cb_coeff sign[ j ] bing 1), hé s6 b loc Cb
thanh phan chéo twong tmg c6 gia tri 4m.
Khi alf cross_component_cb_coeff_sign[ j ] khong hién dién, né s& dugc suy ra la
bang 0.
Hé 56 bd loc Cb thanh phan chéo AIFCCCoeffeo[ adaptation_parameter_set_id ] véi

cac phan tir AIfFCCCoeffcy[ adaptation_parameter_set_id ][ j ], vo1 j = 0..13 duoc dan

xuat nhu sau:

AIfCCCoeffey| adaptation_parameter set_id ][ j ] = alf_cross_component _cb_coeff_abs] j ]

*(1—2*alf cross_component cb_coeff sign[]])

Cin  ¢6 su twong thich chudi bit ma cac gid i cha
AIfCCCoeffcy| adaptation_parameter_set_id ][ j ] voij=0..13 s nam trong khoang tir —
2101 @én 2'°— 1, bao gébm ca hai khoang nay.

alf_cross_component_cr_coeff_sign[ j ] cho théy tin higu ctia hé s6 b6 loc Cr thanh
phan chéo thit j nhu sau:

- Néu alf cross_component_cr_coeff sign[ j ] bang 0, hé s6 bo loc Cr thanh

phan chéo tuong ung c6 gié tri duong.

- Néu khong (alf cross_component_cr_coeff sign[j ] bang 1), hé s6 bo loc Cr

thanh phan chéo twong tng c6 gié tri am.

Khi alf cross_component_cr_coeff sign[ j ] khong hién dién, né s& dugc suy ra la
bang 0.

Heé 58 bo loc Cr thanh phan chéo AifCCCoeffe[ adaptation_parameter_set_id ] ¢6 cac
phan tir AIfCCCoeffe[ adaptation_parameter_set_id ][j ], v6ij=0..13 duoge dan xuat nhu sau:

AlfCCCoeffc,[ adaptation_parameter_set_id ][] ] = alf cross_component_cr_coeff_absf j |

* (1 -2 * alf cross_component_cr_coeff_sign[j ])
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Cin c¢6 su twong thich chudi bit ma cac gid

tri

cua

AIfCCCoeffe,[ adaptation_parameter _set_id ][ j ] v&ij =0..13 s¢€ nam trong khodng tir —

2101 d@én 2'° — 1, bao gdbm ca hai khoang nay.

Cin luu ¥ ring khoang tir 210 — 1 dén 2'° — 1 c6 thé thay dbi. Can luu y rang theo

mot s6 vi du, khodng nay c6 thé phu thudc vao do siu bit cua luma (anh sang)/sac do

(chroma) hoac tap hop con cua ching.

Poi voi Bang 4, theo mot vi du, céu tréc cu phap alf data() duoc cung chp trong

Bang 5A co thé duoc str dung.

51

alf data( adaptation_parameter_set_id) { B0 mo t3
if (sps_cross_component_alf enabled_flag) {
alf cross_component_cb_filter_signal_fiag u(l)
alf_cross_component_cr_filter_signal_flag u(l)
;
if( alf luma_filter signal_ flag) {
h
if( alf chroma_filter_signal flag) {
;
if( alf cross_component_cb_filter_signal_flag) {
alf_cross_component_cb_min_eg_order_minusl ue(v)
for(1=0;1<3;1++)
alf_cross_component_cb_eg_order_increase_flag[ 1] u(l)
for (j = 0;j < 14;++) { _
alf cross_component_cb_coeff_abs[ j | uek(v)
if( alf cross_component_cb_coeff _abs[]])
alf_cross_component_cb_coeff_sign[ 7] u(l)
;
'
if( alf cross_component_cr_filter_signal flag) {
alf cross_component_cr_min_eg_order_minusl ue(v)
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for(1=0;1<3;1++)

alf cross_component_cr_eg_order_increase_flag[ 1] u(l)
for(j=0;j <14 j++) {

alf_cross_component_cr_coeff_abs[ j | uek(v)

if( alf cross_component_cr_coeff abs[]])

alf_cross_component_cr_coeff_sign[j ] u(l)

Béang S5A
Péi voi Bang SA, theo mot vi dy, nglt nghia hoc ¢6 thé dua trén diém sau:

alf luma_filter_signal_flag bang 1 cho thiy rang tap hop bo loc luma duogc bao
hiéu. alf luma_filter signal flag bang 0 cho thay rang tap hop bo loc luma khong duoc

bdo hidu. Khi alf luma_filter signal flag khong hién dién, n6 s& duoc suy ra la bang 0.

alf_chroma_filter_signal_flag bang 1 cho théy rang b loc sac do duge béo hidu.
alf chroma_filter signal_flag bang 0 cho thay rang bd loc sac do khong duge bao hidu.

Khi alf chroma_filter signal flag khong hién dién, n6 s€ ducc suy ra la bang 0.

alf_cross_component_cb_filter_signal_flag bang 1 cho thay rang tap hop bo loc Cb
thanh phan chéo dugce bao hiéu. alf cross_component_cb_filter signal_flag bang 0 cho thay
ring tip hop bd loc Cb thanh phdn chéo khong duge bao hiéu. Khi

alf cross_component cb_filter_signal_flag khong hi¢n dién, no s& duoc suy ra la bang 0.

alf_cross_component_cr_filter_signal_flag bang 1 cho thay rang tap hop bo loc Cr
thanh phan chéo dugc bao higu. alf_cross_component'_cb_filter_signal_ﬂag bang G cho thay
r'img tap hop bd loc Cr thanh phé‘m chéo kh@ng duoc bao hiéu. Khi
alf cross_component_cr_filter_signal_flagkhong hién dién, no s€ dugc suy ra bang 0:

alf_cross_compohent_cb_min_eg_order_minus1 cong 1 cho thay bac toi thiéu cia
mi Golomb ham s6 mii dé& bao hiéu hé sé bd loc Cb thanh phén chéo. Gia fri
alf cross_component_cb_min_eg_order_minusl s¢ trong khoang tur 0 dén 9, bao gbm ca

hai khoang nay. Can luu § rang theo mdt s vi du, khoang nay c6 thé bi thay doi.
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alf_cross_compenent_cr_min_eg_order_minusl cong | cho thay bac to1 thiéu clia
ms Golonik ham s6 md dé bao hiéu hé sé bo joc Cr thanb phan chéo. Gia ui
alf_cross_component cb_min_eg_order_minus] sé trong khoang tir 0 dén 9, bao gdm ca

hai khoang nay. Can Iuu ¥ rang theo mot s6 vi du, khoang nay c¢6 thé bi thay doi.

alf_cross_component_cb_eg_order_increase flag[ i ] bang 1 cho thay bac to1 thidu
cha ra Golomb ham sb mii dé bao hiéu hé <0 bo loc Cb thanh phan chéo duoc tang thém 1.

aif cross_component c¢b_eg_order_increase flag[ i | bing 0 cho thay bac 101 thiéu cua ma

Golomb ham s6 mit dé béo hicu hé s bod loc Cb thanh phan chéo khéng duoc tdng thém 1.
Bac expGoOrderCh[ i ] cua md Golomb ham s6 mi duge su dung dé giai ma cac

gid tri cta alf_cross_component_cb_coeff_abs[ j ] duge dan xuat nhu sau:

expGoOrderChl i ]=(i==0?alf cross_component_cb_min_eg_order_minusl + 1 :

expGoOrderCh[ i —17]) + alf_cross_component _cb_eg_order_increase_flag[ 1]

Theo mot vi dy, ¢6 thé dung gia tri dugc x4c dinh trude tuong tng v bac t61 thidu
ctia ma Goiomb ham s6 mit dé bao hiéu hé so bo loc Cb thauh phan chéo.
Theo mot vi du, mot gia tri twrong Ung véi bac t61 thiéu cua ma Golomb ham sd mu cho

thanh phan chéo duge st dung cho tat ca hé s0 bo loc Cb co the duoc bao hiéu trong chudi bit.

alf_cross_component_cr_eg_order_increase_flag] i ] bang 1 cho thay bac to1 thiéu
cua ma Golomb ham sb mii dé bao hiéu hé s6 bo loc Cr thanh phan chéo duoc tang thém 1.
alf cross_compenent cr_eg_order_increase_flag[ i ] bang 0 cho thay bac t01 thieu ctia ma

Golomb ham sé mi dé bao hi¢u hé so6 bd loc Cr thanh phan chéo khong duoc tang thém 1.

Bac expGoOrderCr| 1 ] cuia md Golomb ham so6 mii dugc su dung dé giai ma cac gia

iri cua alf_cross_component_cb_coeff_abs j ] dugc dan xuat nhu sau:

expGeOrderCr{ i j=(1==07 alf cross_component_cr_min_eg_order_minusi + 1

expGoOrderCr{ i — 1 ]) + alf_cross_component_cr_eg_order_increase_flag| i]

Ui
(8]
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Theo mét vi du, gia tri dugc xac dinh trude twong ung vdi bac to1 thiéu cua ma

Golomb ham sd mi dé bao hiéu hé so bd loc Cr thanh phan chéo duoc sir dung.

Theo vi du, mot gia tri twong (g voi bac toi thiu cua ma Golomb ham s6 ma doi

v61 thanh phén chéo duoc st dung cho tht ca hé s6 bo loc Cr duoc bao hiéu trong chudi bit.

alf cross_component_cb_coeff_abs[ j ] xac dinh tri s6 tuyét dbi cua hé sH thir
trong  bd loc Cb  thanh phan  chéo  dugc  bao hiéu. Khi

alf cross_component cb_coeff abs[ j ] khong hién di¢n, n6 s& duoc suy ra la bang 0.

Bac k cua uek(v) nhi phan héa Golomb ham s6 mu dugc dan xuat nhu sau:

golombOrderIdxCb[ ] = 10,2,2,2,1,2,2,2,2,2,2,1,2,1} [day co thé 1a Hé sb phan loai

thanh 3 loai, mdi loai st dung cing mot bac k ma Golomb ham s6 mu]

k= expGoOrderCb[ golombOrderldxCb[ j ] ]

Theo vi du, k¥ thuit ma héa ue(v) c6 thé duoc sir dung dé bdo hi¢u gia tri ciia phan

tr cti phap alf_cross_component_ch_coeff_abs] j ]

alf_cross_component_cr_coeff_abs[ j ] cho thiy tri s6 tuyét dbi cua hé 56 thu j cua
b6 loc Cr thanh phan chéo dwgc bao hiéu. Khi alf cross_component cr_coeff_abs[ j ]

khong hién dién, n6 s€ duoc suy ra la bang 0.

Bac k cua uek(v) nhi phan hdéa Golomb ham s6 mu dugc dan xuat nhu sau:

golombOrderldxCr{ ] = {0,1,2,1,0,1,2,2,2,2,2,1,2,1} [day ¢6 thé 1a HE s phén loai thanh

3 loai, mdi loai sir dung cing mdt ma Golomb ham s6 mi béc k]

k = expGoOrderCr[ golombOrderldxCr[j | |

Theo vi du, k¥ thudt ma hoa ue(v) dugc su dung dé bao hiéu gié tri cua phén tir ¢t
phap alf_cross_component_cr_coeff_abs[ j ]
alf_cross_component_cb_coeff_sign[ j ] cho thdy tin hié¢u cua hé s6 bo loc Cb

thanh phan chéo tht j nhu sau:
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- Néu alf cross_component cb_coeff sign[ j ] bang 0, hé s6 bé loc Cb thanh

phan chéo tuong ung co6 gia tri duong.

- Néu khong (alf_cross_component_cb_coeff_sign[ j ] bang 1), hé s6 bo loc

Cb thanh phan chéo twong ing c6 gié tri 4m.

Khi alf cross_component _cb_coeff _sign[ j ] khong hién di¢n, n6 s€ dugc suy ra la

bang 0.

Hé sé bd loc Cb thanh phén chéo AIFCCCoeffcy[ adaptation_parameter_set_id ] voi
cac phan ti AIfCCCoeffey[ adaptation_parameter_set id ][ j ], voij = 0..13 duoc dan

xuat nhu sau:

AIfCCCoeffcy[ adaptation_parameter_set_id ][ j ] =

alf cross_component_cb_coeff abs[j]* (1-2* alf cross_component_cb_coeff_sign[] ])

Cin  ¢6 su twong thich chudi bit ma cac gia i cua
AIfCCCoeffco| adaptation_parameter_set_id ][ j ] voij = 0..13 s€ nam trong khoang tir —
210 1 dén 2"~ 1, bao gém ca hai khodng nay.

alf cross_component_cr_coeff_sign[ j ] cho thay tin hiéu ctia hé s6 bo loc Cr thanh
phan chéo thir j nhu sau:

- Néu alf cross_component_cr_coeff sign[j ] bang 0, hé s6 bd loc Cr thanh

phan chéo twong (g c6 gia tri dwong.

- Néu khong (alf cross_component_cr_coeff sign[ j ] bang 1), hé s6 bd loc Cr

thanh phan chéo twong (g c6 gid tri am.

Khi alf cross_component_cr_coeff_sign[ j ] khong hién dién, n6 s dugc suy ra la
bang 0.

Heé sb bo loc Cr thanh phan chéo AIfCCCoeffe,[ adaptation_parameter_set_id ] v&1 cac

phén tir AIfCCCoeffo[ adaptation_parameter_set id ]J[j ], v6ij=0..13 duoc dan xuat nhu sau:

AIfCCCoeffe[ adaptation_parameter_set_id ][] ] = alf cross_component_cr_coeff_abs[ j |
*(1—2*alf cross_component_cr_coeff sign[j ])
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Cin ¢6 su tuong thich chudi bit ma cac gid i cua
AIfCCCoeffc[ adaptation_parameter_set_id ][ j ] v6ij =0..13 s€ nam trong khoang tir —

2'0_1dén 2"~ 1, bao gom ca hai khoang nay.

Theo mdt vi du, cau tric ¢t phap alf data() duge cung cap trong Bang 5B ¢6 the
duge st dung. Can luu ¥ rang trong Bang 5B, khi hé¢ s6 dugce bao hiéu trong APS, s6

luong bd loc duge bao hiéu bang cach st dung ma hoa tru mot.

alf data( adaptation_parameter_set_id ) { B§ mo ta

it (sps_cross_component_alf enabled_flag) { |

alf_cross_component_cb_filter_signal_fiag u(l)

alf_cross_component_cr_filter_signal_fiag u(t)

;

if( alf luma_filter signal flag) {

8
f

1f( alf_chroma_ﬁltcr_»_sigrml_ﬂag ) {

L
s

if( alf cross_component_cb_filter_signal_flag) {

alf cross_component_cb_fliters_signalled_minusl ue(v)

for(k=0; k < ,
(alf cross_component cb_filters_signalled_minusl+1); k++) {

alf cross_component_cb_min_eg_order_minusl ue(v)

for(i=0;i<3;i++)

alf_cross_component_cb_eg_order_increase_flag|

K117 ~ ul)
for (j = Q;j < 14;j++) {

alf_cross_component_cb_coeff_abs[ k][] ] aek(v)

if( alf cross_component_cb_coeff_abs[ k][ j 1)

alf_cross_component_cb_coeff_sign[ k 1[ ] u(l)

|
(@2
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f

if( alf cross_component cr_fllter_signal_flag) {

alf cross_component_cr_filters_signalled_minusl ue(v)

for( k=0; k <
(alf_cross_component_cr_filters_signalled_minasl + 1); k++) {

T
| alf cross_component_cr_min_eg_order_minusl 1 ue(v) |
1 ) " L T
L for( 1= 0;1<3; 11+) |
; alf cross_cemponent _cr_eg order_increase_flagl ! ;
I 1qt s - ’ - - - o U.(i)
! k]li] |
- — D
A . . !
| for (1=0:5<14;j++) 3
| alf cross _compouent cr_coeft_abs{ ik ][ | ] Louelk(v)
- - _Cr_ — . | .
| O ' P I
1 if( alf cross_component cr_coeff abs[ kil 1) ‘
| : alf cross_component_cr_coeff_sign[ k ][ j ] u(l)
. {
. } <
' L

Béng 5B

Di voi Bang 5B, theo mot vi dy, ngit nghfa hoc co thé dua trén diém saw

alf cross_component_cb_filter_signal_flag bang 1 cho thay rang tap hop bd loc Cb
thanh phan chéo duge béo hiéu. alf_cross_component_cb_filter_signal_flag bang 0 cho thay
ring tip hop bd loc Cb  thanh phé‘m chéo khéng duoc bao higu. Kl

alf cross_component cb_filier_signal_flag khong hién dién, n6 s€ dugc sty ra la bang G.

alt_cross_component_cr_filter_signal_flag bang 1 cho thdy rang tap hop bd loc Cr
thanh phan chéo duoc béao hiéu. alf cross_component _cb_filter_signal flag bang 0 cho théy
ring tip hop bd loc Cr thanh phan chéo khong duoc bic higu K
alf cross_component_cr_filter_signal_flagkhong hién dién, n6 sé duoc suy ra bang 0.

alf_cross_component_cb_filters_signalled_minusi cng 1 xac dinh s6 luong tap hop
b5 loc Cb thanh phin chéo ma cac hé sd duoc bio hidw Gia wi cua
alf cross_component_cb_filters_signalled nunusl  s¢ nam treng khoang tr 0 dén

NumCcAIfCbFilters — 1, bao gom ca hat khodng nay.
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NumCcAIfCbFilters dai dién cho s6 lugng t5i da tap hop bd loc Cb thanh phan chéo
duoc phép trong chudi video. Theo mot vi du, NumCcAIfCbFilters co thé duoc dat thanh
gia tri kiéu s6 nguyén khong am dugc xac dinh trude. Theo mot vi du,

NumCcAIlfCbFilters dugc bao hiéu trong tap hop thong $6, vi du nhu SPS, PPS.

alf_cross_component_cb_min_eg_order_minusi[ k ] cong 1 xdc dinh bac toi
thiéu cia ma Golomb ham s6 mi dé bao hiéu tap hop hé $b b6 loc Cb thanh phﬁn chéo
thir k. Gia tri cua alf cross_component _cb_min_eg_order_minusi[ k ] s€ trong khoang
tir 0 dén 9, bao gom ca hai khoang nay.

1

alf cross_component_cb_eg_order_increase_flag[ k ][ 1] bang 1 xac dinh ring
béc téi thiéu cua ma exp-Golomb dé bao hiéu tap hop he $d bo loc Cb thanh ph?m chéo
thu k duoc tang thém 1. alf cross_component_cb_eg_order_increase_flag[ k ][ 1 ] bang
0 xéc dinh ring bc t5i thiéu cia ma exp-Golomb dé bao hiéu tap hop hé s6 bo loc Cb
thanh phan chéo thtt k khong dugc tang thém 1.

Bac expGoOrderCb[ k ][ i ] cua ma Golomb ham s6 mil duoc sir dung dé giai ma

céc gia tri cua alf cross_component_cb_coeff_abs[ k ][ j ] duoc dan xuét nhu sau:

expGoOrderCb[ k J[1]=(1==07 alf cross_component_cb_min_eg_order_minus![k ]+

I : expGoOrderCb[ k ][ i—11]) +alf _cross_component_cb_eg _order_increase_flag[ k ][ 1]

alf_cross_component_cb_coeff_abs[ k ][ j ] xéc dinh tri s6 tuyét déi ctia hé s6 thi |
trong tp hop bo loc Cb thanh p11§11 chéo thet k duoc bao hiéu. Khi

alf cross_component _cb_coeff abs[ k ][ j ] khong hién dién, n6 s€ duoc suy ra la bang 0.

Bac k cta uek(v) nhi phan hoa Golomb ham s6 mii dugc dan xuat nhu sau:

golombOrderldxCb[ ] = {0,2,2,2,1,2,2,2,2,2.2,1,2,1} [Luu y: nhitng s nay ¢6 thé phan

loai hé s6 thanh 3 loai, mdi loai str dung cing mdt m& Golomb ham s6 mu béc 1]

k = expGoOrderCb[ golombOrderldxCb[ j | ]
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alf_cross_component_cb_ceoeff_sign[ k ][ j ] xac dinh ky hiéu cua h¢ $6 thu j trong

tap hop hé s6 bo loc Cb thanh phén chéo thi k nhu sau:

- Néu alf cross_component_cb_coeff sign[ k ][ j ] bang 0, hé sd b loc Cb

thanh phan chéo twong tmg c6 gia tri duong.

- Néu khong (alf_cross_component_cb_coeff_sign[ k][] ] bang 1). hé s6 bo loc

Cb thanh phan chéo twong Umg c6 gia tri am.

Khi alf cross_component_cb_coeff_sign[ k ][ j ] khong hién dién, né s& dugc suy

ra la bang 0.

Hé sb bo loc Cb thanh phan chéo AIfCCCoeffcs[ adaptation_parameter_set_id ][ k |
co cac phan tir AIfCCCoeffey[ adaptation_parameter_set id J[ k J[j ], vo1j=10.13 duogc

dan xuat nhu sau:

AIfCCCoeffcy| adaptation parameter_set_id J[k ][] ]=
alf cross_component_cb_coeff abs[k ]J[j]*(1-2*

alf cross_component_cb_coeff sign[k ][] ])

Cin c¢6 su twong thich chudi bit ma cac gid i cua
AIfCCCoeffey| adaptation_parameter set_id ][ k ][ j ] voij=0..13 s€ nam trong khoang

o ~27 dén 27 — 1, bao gdm ca hai khoang nay.

alf cross_component_cr_filters_signalled_minus1 cong 1 xac dinh s6 lugng tap hop
bo loc Cr thanh phdn chéo ma cac hé sb dugc bio higu Gia tri cua
alf cross_component_cr_filters_signalled_minusl s& nim trong khoang tr 0 dén
NumCcAIfCrFilters — 1, bao gdm ca hai khoang nay.

NumCcAIfCrFilters dai dién cho sb luong tdi da tap hop bo loc Cr thanh phé”m chéo
duoc phép trong chudi video. Theo mot vi du, NumCcAltCrFilters ¢o thé dugc dat thanh
gid trl kiéu sb nguyén khong am dugc xac dinh trudec. Theo mot vi duy,
NumCcAlIfCrFilters dugc bao hiéu trong tdp hop thong $6, vi du nhu SPS, PPS.

alf_cross_component_cr_min_eg_order_minus1[ k ] cong | xé&c dinh béac toi

thiéu ctia ma Golomb ham sé mil dé bao hiéu tap hop hé s6 bo loc Cr thanh phém chéo
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thir k. Gia tri cua alf cross_component cb_min_eg_order_minus1[ k ] s¢ trong khoang
tr 0 dén 9, bao gom ca hai khoang nay.

alf_cross_component_cr_eg_order_increase_flag[ k ][ i ] bang 1 xac dinh rang
béc tdi thiéu cia ma Golomb ham s6 mi dé bao hiéu tap hop hé s6 bo loc Cr thanh phan
chéo tht k duoc tang thém 1. alf cross_component_cr_eg_order_increase_flag[ k ][ 1 ]
bang 0 x4c dinh rang bac t6i thiéu cua ma Golomb ham s6 mii Gé bao hiéu tap hop hé so
b6 loc Cr thanh phan chéo thir k khong duoc tang thém 1.

Bic expGoOrderCr{ k ][ 1 ] cua ma exp-Golomb dwgc su dung dé giai ma cac gia

i cua alf cross_component _cb_coeft_abs[ k ][ j ] dugc suy ra tu:

expGoOrderCr[ k J[1]=(1==07 alf cross_component_cr_min_eg_order_minusl[ k ]+

1 expGoOrderCr[ k ][ i~ 1])+alf_cross_component_cr_eg_order_incrcase_flag[ k ][ 1]

alf _cross_component_cr_coeff_abs k[ j ] xac dinh tri s tuyét d6i cia he s6 thir j trong
tap hop b0 loc Cr thanh phé‘m chéo thd "k dugc bao hicu. Kl

alf cross_component_cr_coeff_abs[ k ][ j ] khong hién dién, n6 s& dugc suy ra ia bang 0.

Bac k cua uek(v) nhi phan héa Golomb ham s6 mi duoc dan xuat nhu sau:

golombOrderldxCi[ ] = {0,1,2,1,0,1,2,2,2,2,2,1,2,1}[Luu y: nhitng s nay co thé phéan

loai hé sb thanh 3 loai, mdi loai st dung cung mdt ma Golomb ham s6 mu bac k]

k= expGoOrderCr[ golombOrderldxCr[ j | |

alf_cross_component_cr_coeff_sign[ k ][ i] xéc dinh ky hiéu cua h¢ s6 thir j trong

tap hop hé s6 bo loc Cr thanh phan chéo thir k nhu sau:

—  Néu alf cross_component_cr_coeff_sign[ k ][ j ] bang 0, hé s6 bo loc Cr thanh

phan chéo tuong (mg c6 gié tri duong.

—  Néu khong (alf _cross_component_cr_coeff_sign[ k ][] ] bang 1), hé s6 bo loc

Cr thanh phén chéo tuong Gng c6 gia tri am.
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Khi alf cross_component_cr_coeft_signl k ][ j ] khong hién dién, no s¢ duoc suy
ra 1a bang 0.

Hé $6 b loc Cr thanh phan chéo AIFCCCoeffa{ adaptation_parameter_set_id ][ k ] Vol
cac phan tir AIfCCCoeffe, adaptation_parameter_set_id J[k ][] ], voi j = 0..13 duoc suy ra
tu:

ACCCoeff[ adaptation_parameter_set id [[k1[j]=
alf cross_component_cr_coeff_abs[k][j]* (1 o

alf cross_component_cr_coeff signf kgD

Can ¢6 sy twong  thich chudi bit ma cic gia tl  cua
AIfCCCoeffe,[ adaptation_parameter_set_id ][k ][ j ] voij=0..13 s& nam trong khoang

tir 27 dén 27 — 1, bao gom ca hai khoang nay.

Pé vor Bang 5B, theo mot vi du, adi voi cac ph‘fm tu ci phap
alf_cross_compounent_ch_coeff_abs| k 1 1 ]
vaalf_cross_component_cr_coeff_abs[ k ][ i ], k cua uek(v) dai dién cho viéc ma hoa
golomb theo cép s6 nhin bac k, ¢6 thé twong ung véi gia tri da xac dinh trude. Do do,
“k” khong can phai duge bdo hiéu trong chudi bit. Theo mot vi du, trong trudng hop nay,

céu trac ch phéap alt_data() dugc cung cap trong Bang 5C c6 thé duoc str dung.

alf data( adaptation_parameter_set_id ) { B¢ md ta

! :
I |
!
I

if (sps_cross_component_alf_enabled_flag) {

alf cross_component_cb_filter_signal_flag u(l) ]

a!f_cross_comp0nent_cr_filter_signal_ﬂag u(l)

i
if( alf luma_filter signal_flag) {

j

el

if( aif chroma_filter_signal_flag ) {

RSN S

N
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if( alf cross_component_cb_filter_signal_flag ) {

alf cross_component_cb_filters_signalled_minusl ue(v)

for( k= 0; k<
(alf cross_component cb_filters_signalled_minus1+1); k++) {

for (j=0;j<14;j++) {

alf cross_component_cb_coeff_abs[k ][] ] uek(v)

if( alf cross_component_cb_coeff abs[k ][] ])

alf_cross_component_cb_coeff_sign[ k ][] u(l)

—~—

——

;

if( alf cross_component cr_filter_signal flag) {

alf_cross_component_cr_filters_signalled_minusl ue(v)
for( k= 0; k<
(alf cross_component cr_filters_signalled_minus1+1); k++) {

for (j = 0;< 14§++) {

alf_cross_component_cx_coeff_abs[ k ][] ] ‘uek(v)
if( alf cross_component_cr_coeff abs| K[ ]
alf cross_component_cr_coeff sign[k ][] ] u(l)
!
s
!
]
;
}
Bang 5C

Déi voi Bang 5C, theo mdt vi du, ngr nghia hoc ¢6 thé dua trén ngit nghia hoc dugc
cung cap o trén di véi Bang 5B. Pbi véi cac phén tir ¢ phap danh cho phin tir ca phap
alf_cross_component_cb_coeff_abs[k][1]va alf_cross_component_cr_coeff_abs[ k][ 1],

theo mot vi du, ngit nghia hoc ¢6 thé dua trén nhimg diém sau:

alf cross_component_cb_coeff_abs[ k ][ j ] xac dinh tri s6 tuyét doi ctia hé s6 thi j
trong tip hop bo loc Cb thanh phin chéo thad k dwoc bao higu. Khi

alf cross_component cb_coeff_abs[ k ][ j ] khong hién dién, no s& dugc suy ra la bang 0.
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Bac k cta uek(v) nhi phan hda Golomb ham s6 mu duge dan xuat nhu sau:

alf_cross_component_cr_coeff_abs k[ j | xac dinh tri s tuyét doi ctia hé s6 thir j trong
tap hop bo loc Cr thanh phén chéo that k dugc bao hiéu. Khi

alf cross_component_cr_coeff_abs[ k ][ j ] khong hi¢n dién, n6 sé dugc suy ra 14 bang 0.
Bac k cua uek(v) nhi phan hoa Golomb ham s6 mil duge dan xuét nhu sau:

Cén luu v réng trong cac vi du trén, gia tri hé sb duoc biéu thi bé’mg cach su dung phén
tir ca phép biéu thi ky hiéu (vi du:alf_cross_component_cr_coeff_sign) cta hé sb va phan
tir ¢t phap biéu thi tri s tuyét dbi (vi du:alf_cross_component_cr_coeff_abs) cua hé s6 do.
Trong mot vi dy, theo cac ky thuét trong tai li¢u nay, tri 6 tuyét ddi cua hé sb co thé duoc

biéu thi béng cach su dung mot hodc nhiéu chi bao biéu thi liéu tri $b tuyét dbi ctia hé s6 ¢o
lon hon mot gia tri cu thé hay khong (vi du: 16n hon 1, 16n hon 2 chi bao, v.v.) va phﬁn ta ¢l
phap biéu thi tri s6 tuyét ddi cua hé s6 dua trén gia tri cia mot hodc nhiéu chi bao. Vi du:

theo mdt vi du, viéc ma hoa mot gia tri hé s6 cu thé o thé dya trén ngilt nghia hoc sau:

alf_cross_component_coeff_abs_greater_than_N_flag[ k ][ ] xac dinh xem tr1
56 tuyét di cua hé sé thit j trong tap hop bo loc thanh phan chéo thi k duge bao higu co
16n hon N hay khong. Theo mot vi du, hé s6 phai nam trong khoang tir -2’ dén 27!, bao
gom ca 2 khoang nay va N co thé 1a 64.
alf _cross_component_coeff_abs[ k ][ j ] xac dinh tri s tuyét dbi ctia hé sb tha j trong
tap hop bo loc  thanh ph?m chéo tht k duoc bao hicu. Khi
alf cross_component_coeff _abs[ k ][ j ] khong hién dién, n6 sé dugc suy ra la bang 0.
alf_cross_component_coeff_sign[ k ][ i] xdc dinh ky hi¢u cua hé s6 thu j trong tap
hop hé s bo loc thanh phén chéo tha k nhu sau:
—  Néualf cross_component_coeff sign[ k ][] ] bang 0, hé s6 bo loc thanh phan
chéo tuong ung co gia tri duong.
— Néu khéng (alf cross_component_coeff sign[ k ][] ] bang 1), hé s6 bo loc
thanh phan chéo twong Gmg c6 gia tri 4m.
Khi alf cross_component_coeff_sign[ k ][ j ] khong hién dién, né sé dugc suy rala
bang 0.
Hé s6 bo loc thanh phén chéo AIfCCCoeff [ adaptation_parameter_set_id | [k ] voi
cac phan tr AIfCCCoeff [ adaptation_parameter_set_id ][ k 1[j ] dugc din xudt nhu sau:
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AIfCCCoeff] adaptation_parameter_set_id J[ k][ ]=
(N*alf cross_component_coeff abs_greater_than N_flag[ k ][] ]
+alf cross_component_coeff abs[k][j]) *(1-2*

alf cross_component_coeff sign[k][j])

Theo mot vi du, tap hop hé sé bd loc thanh phan chéo ¢6 thé duge bao hiéu cho bd
loc mau thanh phén chéo (Cb va/hodc Cr). Mai tap hop hé s6 bd loc thanh phﬁn chéo co
thé duoc gan chi b bd loc thanh phﬁn chéo. Theo vi du, tap hop hé $6 bo loc thanh phén
chéo c6 thé duoc bao hiéu trong APS. Theo vi du, gid tri mau c6 thé dugc phan chia (vi
du: duoc xac dinh bang cach st dung cac ky thuat twong tu nhu cach phan chia do tin
hiéu chi bao kiém soat hodc bét ky cach phu hop nao khac). Chi s6 bo loc ¢o thé duoc
bao hiéu cho ting phan vung cua gia tri mau, trong d6 chi 6 bo loc xac dinh bo loc thanh
phan chéo s& dugc 4p dung cho cac mau trong phan vung. Viéc phan chia c6 thé duoc
truyén théng bing cach dung thong sé nhu kich thude khdi (co thé gidng voi thong s0
Kich thuée khéi kiém soét, hodc ¢6 thé doc 1ap). Vung phan chia cé thé dugc dan xudt
béng cach dung gia tri thong $d, kich thudc hinh anh/manh/nhom 6/MCTS. Theo vi dy,
tap hop chi g61n hé s bd loc thanh phén chéo c6 thé duoc bao hiéu trong APS cho moi
thanh phan mau. Ma nhan dang APS ¢6 thé dugc bao hiéu cho mdi phan ving cua gia tri

mau ma xac dinh bo loc thanh phan chéo s& dugc ap dung cho cdc mau trong phan vung.

Theo mot vi du, bd dém cho tdp hop con hodc tit ca cac tﬁng thot gian co thé duoc dat
lai, vi du nhu cho tap hop cac loai NALU (vi du: twong g voi diém truy cap ngau nhién nhu
IRAP), cho tap hop loai ménh (gia s I-manh). Theo vi du, sy dat lai co thé ngu v 1a phép toan
lam rong. Theo vi dy, sy dat lai co thé ngu ¥ 1a dat bo dém thanh tap hop gia tri duge xac dinh
trudc (vi du nhu 0, tdp hop gia tri ¢b dinh cho mdi TemporallD). Phép toan dat lai bo dém co
thé ngu v 1a gia tri duoc luu trir trong bo dém trude bo truy cap (dap ung tap hop diéu kién
duoc xac dinh trudce, vi du nhu loai NALU biéu thi IRAP, loai manh bﬁmg voi manh ) ¢o thé
khéng c6 sdn cho b truy cap do, va sau do la cac bd truy cap dugc ma hoa. Theo vi duy, khi
b dém khong chira bt ky hé s6 nao thi c6 thé khong béo hiéu phan tr cu phap biéu thi lidu

hé s6 bd loc tir bo dém co dugc st dung hay khong va gid tri cua phén tr nay s¢ duoc suy ra.
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Theo vi du, khi bd dém khong chira bat ky hé s6 nao thi co thé bao hiéu gidi han ¢ gid tri duge

xéc dinh trude phan tir ¢ phap bidu thi lidu hé s6 b6 loc tir bd dém c6 duge sir dung hay khong.

Ngoai ra, theo mot vi du, khong nén sir dung b loc duge bao hiéu cho hinh anh dau
bang cach str dung céc hinh anh sau ctia hinh anh IRAP lién quan. Piéu nay la do phép
toan truy cap ngau nhién céac hinh anh dau chudi bit co thé bi loai bo khoi chudi bit. Nhu
duoc mo ta ¢ trén, theo cac ky thuat trong tai liéu nay, bo loc thanh phﬁn chéo co thé
duoc bao hidu bang cach: tai st dung bd loc trong bo dém tang phu thoi gian tuong ung
va/hodc bo loc trong APS. Cén lyu ¥ rang trong mt s6 truong hop, APS co thé dugc bao
hiéu ndm ngoai dai bang, vi vay trong mot s6 truong hop, tit ca nhiing gi co thé can dé

twong thich chudi bit 1a phai co sdn APS duoc tham chiéu.

Nhu duoc mb ta & trén, déi véi HINH 9A-9F, hinh dang bo loc ¢6 thé duoc xac dinh
dua trén loai vi tri sac do. Cén luu y réng, hinh dang b6 loc co thé bao gém cac hinh dang
cho nhiéu loai bd loc khac nhau. Ngoai ra, hinh dang b6 loc néi chung co thé duge mo ta
la dai dién cho gia do va diém géc lién quan dén mau duoc loc. Theo mot vi dy, hinh dang
bd loc ¢co thé duoc bao hiéu cho timg bo loc thanh phﬁn chéo trong tap hop thong sb: vidu
nhu SPS, PPS, VUL Theo mdt vi du, hinh dang bé loc cling ¢6 thé duoc bao hiéu trong
APS hoac phén dau manh, vi du nhu khi hinh dang b6 loc anh hudng dén sb lugng hé $6
bd loc duge ma hoa. Theo mdt vi du, hinh dang b loc ¢6 thé duoc st dung dé x4c dinh sb
luong hé s6 bo loc. Theo mot vi du, hé s6 bd loc ¢o thé dugc su dung lai. Nghia la, theo
mot vi du, Bo dém vao trude-ra trude (First In First Out - FIFO) 6 thé duoc duy tri cho
tung thanh phﬁn Cb/Cr, cho mbi té“mg thoi gian. Theo mot vi du, kich thude cua b dém
FIFO 14 1 cho méi thanh phﬁn, mdi téng thot gian. Theo vi du nay, chi bao ¢c6 thé duoc bao
hiéu dé biéu thi néu hé sb b loc trong bd dém FIFO twong Gng (téng thoi gian) s€ dugc su
dung hoac thu dugc tap hop hé s6 mai. Khi thu duoc tap hop hé $6 bo loc moi, tap hop nay
s¢ thay thé dung luong ctia bo dém FIFO (ting thoi gian) twong tng. Theo mét vi dy, kich
thude cia bd dém FIFO 1a 1 cho mdi thanh phan, mbi tang thoi gian. Theo vi du nay, hé
s6 bo loc trong bd dém FIFO thudc cung mot téng thoi gian hodc téng thot gian thép hon
¢6 thé duoc tai st dung. Phan tir ¢t phap (vi du: chi bao) duoc thu dé bicu thi liéu hé s6 bd
loc & mot trong cac bd dém FIFO c6 duoc tai st dung hay khong, va néu co (vi du: gia tri
chi bao 1a 1) thi thu dugc chi s dén bo dém FIFO c6 hé sb s& duoc tai st dung. Pham vi
gia tri hop 1¢ dbi v6i chi s6 duoc xac dinh dya trén ID tang thoi gian hién tai (vi du: 0 dén

ID ting thoi gian hién tai). Co thé sir dung k¥ thuat ma hoa ue(v) dé bao hiéu gia tri nhu -
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(Tang thoi gian cha bo dém FIFO - Tang thoi gian hién tai). Theo mot vi du khdc, ¢6 the

51t dung don phan cat ngdn (voi gia tri toi da ctia TU da trén ID tang thoi gian hién tar).

Theo mot vi du, tin hiéu kiém soat cuc bd ctia bo loc thanh phén chéo ¢6 thé bao g6m
viée gui tat ca chi bdo kidm soat murc khéi Cb va Cr thanh phan chéo cho manh trong CTU
thir nhat ctia manh. Theo mot vi du, khi kich thwde khéi kiém soat 16n hon kich thuge CTU
thi chi bao kiém soét c6 thé duoc gui trong CTU duoc ma hoa thi nhét ctia khbi kiém soat.
Cac CTU con lai trong Kkhéi kiém soét c6 thé suy ra gia tri twong tu nhu trong CTU duoc
ma hoa thir nhat cua khéi kiém soat. Khi CTU dugc ma hoa thir nhat trong khoi kiém soat

“thu duoc chi bao kiém soat, gia tri cia chi bao kiém soat nay c6 thé duoc suy ra la bang 0.
Theo mdt vi du, chi bao kiém soat duoc giri cho mdi CTU. Theo mot vi dy, chi bao kiém
so04t o thé duoc bao hidu trong CTU thu nhat ctia nhém manh/o. Ngoai ra, theo mot vi di,
bén chi bao kiém soét co thé duoc bao hiéu cho ting CTU ctia nhom 6/manh. Theo mot vi
du. khi bon khéi kidm soat ton tai trong CTU, ¢6 thé c6 mot sb chi béo khéi kiem soat khac
nhau cho cac CTU mot phfin (vi du: & duong bién) so voi cac CTU hoan chinh. Theo mot
vi du, chi bao kiém soat co thé dugc bao hiéu cho ting CTU cua nhom 6/manh. Theo mot
vi du, chi bao kiém soét ¢6 thé duoc bdo hiéuﬂcho CTU thtr nhat ctia nhom CTU. va cho

cac CTU con lai trong nhom ma c6 the suy ra cing mot gia tri cua chi bao.

Theo mot vi dy, hé $6 bo loc thanh phﬁn chéo ddi voi bo loc thanh phé‘m chéo co trong
tap hop thong s6 doc lap cua riéng nd, vi du nhu APS. Theo mot vi du, hé $6 bd loc thanh
phén chéo ¢6 trong tap hop thong $6 (vi du nhu APS) khac voi bd loc khong 6 thanh phan
chéo (vi du: ALF trong JVET-N1001-v8). Theo mot vi du, thay vi bo loc 5x6, phuong an ¢co
thé sir dung quy trinh loc ALF 7x7 duoc md ta trong ménh dé JVET-N1001-v8 vé “Quy
trinh loc Kkhoi cay ma hoa danh cho mAu luma”. Diéu nay s€ lam giam thém s6 lugng hé s6
cAn dugc bao hiéu. Theo md ta ¢ trén, phép toan loc dugc ap dung dé loc cac mau trong
thanh phén va/hodc kénh mau va tin hi¢u ma co thé kich hoat/vo hiéu hoa phép toan nay trén
¢o s¢ timg khung hinh va timg vi tri dugce cung cap. Theo mot vi dy, phép todn loc cung ¢o
thé duoc thuc hién sao cho co sin nhiéu phép toan loc fai mdi khung va/hodc vi tri, va tin
hiéu da mo ta co thé duoc su dung dé phat nhiéu bo loc va chon trong s6 cac bd loc o san.
Theo moét vi du, phuong én co thé st dung bo loc hinh kim cuong 3x4. Can luu y rang trong
céc vi du khac, cac kich thude va hinh dang bd loc khac co thé duoc st dung (vi du: 3x3,
4x3, 4x4, v.v.). Theo mot vi du, khi str dung b6 loc hinh kim cuong 3x4 thi tdm hé sd duy
nhat cd thé duoc sit dung. Cén luu v réng, trong céac vi du kbac, dbi voi moi kich thude va
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hinh dang b6 loc duge mo ta trong tai liu nay, $6 lwong cac hé $6 duy nhét duoc su dung
va/hodc duoc bao hiéu cd thé khac nhau dé t6i uu hoa phé”m mao dau bao hiéu. Theo mot vi
du, khi str dung bd loc hinh kim cwong 3x4, ¢6 thé x4c dinh t6i da bon bd loc duy nhat cho
mdi thanh phan (vi du: trén cép trinh ty, hinh anh, 6 hodc manh), va khi 4p dung bo loc thi
mot trong bdn bd loc ¢o thé duoc chon. Trong mot vi dy, theo cac ky thuat trong tai li¢u nay,

chi bao kiém soat vung cuc bd c6 thé dugc cac kénh sic do khac nhau dung chung.

Nhu dugc md ta & trén, viéc ap dung loc thanh ph?\n chéo c6 thé dya trén cac dic tinh
clia mau c¢6 trong vung gia dd bd loc (vi du: phuong sai va/hodc do 1éch). Theo mot vi du,
chi bao kiém soét dung chung, va cac déc tinh cia mau c6 trong ving gia dd bo loc ¢o thé
duoc su dung dé xac dinh xem c6 ap dung loc thanh phén chéo cho mot hoéc ca hai kénh sac
do hay khong. Vi du, theo mot vi du, dbi véi Cb, gia tri ctia mdt chi bao kiém soat dung
chung c6 thé xac dinh xem ¢ ap dung loc thanh phin chéo hay khong va déi voi Cr, gid tri
ctia chi bao kiém soat dung chung va ngoai ra, phuong sai ctia gia do o thé xac dinh xem
¢6 ap dung loc thanh phﬁn chéo hay khong. Nhu da mo ta ¢ trén, theo mot vi du, khi mot
hodc nhiéu mau gia dd khong kha dung (vi du: do VB) thi tinh nang loc thanh phén chéo co
thé bi vo hiéu hoa. Do do, thudc tinh cua cac mau c6 trong vung gia do bd loc dé xac dinh
xem liéu co ap dung loc thanh phan chéo hay khong ¢ thé bao gdm tinh kha dung. Trong
mot vi du, theo cac k¥ thudt trong tai liéu nay, viéc co ap dung loc thanh ph?m chéo hay
khong co thé dua trén s6 lwong mau gia dd ngudng co s&n hay khong (vi du: ¢6 san 50 % tro
lén mau gia d& hay khong). Tuong tu, khi mot hodc nhiéu mau gia do khong kha dung. viéc
¢6 ap dung loc thanh phan chéo hay khong s& dua trén viéc liéu quy trihh dém da xac dinh
c6 thé tao ra gia tri cho timg mau gia d& khong kha dung hay khéng. N ghia la, trong truong
hop quy trinh dém da xac dinh khong cung cép co ché tao gia tri cho mau khong co san thi
tinh nang loc thanh phan chéo co thé bi vo hiéu hda. Ngodi ra, tinh nang loc thanh phan chéo
¢6 thé bi vo hiéu hoa néu vi tri cua viing gia dd bd loc, theo mau gia do da xac dinh (vi du:
mau trung tAm cua gid dd hinh thoi) thudc mot pham vi VB da xac dinh. Vi du: theo mot vi
du, néu mau trung tam cua ving gia do bo loc hinh thoi nim bén dudi va & trong 2 mau VB
ngang thi tinh nang loc thanh phan chéo c6 thé bi v6 hiéu hoa.

Nhu dugc mo ta ¢ trén, trong JVET-N1001 va JVET-02001, CTU duogc phan chia
theo cAu triic cay da kiéu hinh cong véi cdy tir phan (QTMT hodc QT+MTT). Trong
JVET-N1001 va JVET-02001, déi véi manh I, mdi CTU c6 thé duge chia thanh cdc bo

ma hoa véi mau luma 64x64 bang cach tach cdy ti phan an va cac bd ma hoa nay co the
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la gbe cua hai cdu tric ¢t phap cdy ma héa riéng biét, nghia la mot danh cho kénh luma
va moOt cho kénh sdc do. Trong ca hai treong hop, gid tri chi bao kiém soat ving cuc bo
¢6 thé duge bao hiéu/xac dinh trong cu phap cua tin higu cay phan chia. Nghia la, vi du
nhu cu phap va nglr nghia hoc duoc su dung dé phan chia cac kénh sac d6 thanh CU
(nghia la cay ma hoa sdc do) c6 thé bao gdm tin hiéu (ngdm va/hodc rd rang) biéu thi gia
ri chi bdo kiém soat ving cuc bd. Vi du: JVET-N1001 va JVET-02001. xéc dinh bién
56 cbSubdiv =2 * cqtDepth, cqtDepth la d6 sau cdy tir phan ma hoa hién tai va do sau tai
CTU 1a 0. Trong mot vi dy, theo cac ky thuét trong tai liéu nay, nut cay nho nhat cé
¢bSubdiv thép hon hoac béng ngudng da cho co thé dai dién cho nhom bao hiéu chi bao
Kiém soat nat me, trong do tat ca cac khéi tao thanh tir nhitng 1an phan tach tiép theo déu
‘thudc cang mdt nhom bao hicu chi bao kiém soat. Nghia 12, chi bdo kiém soat ving cuc
bd ta1 CU me co thé duoc st dung dé suy ra gia tri cua chi bao kiém sodt viing cuc bo tai
bét ky CU con nao thu dugc. Bang 6 va Bang 7 minh hoa vi du vé cu phap va gan bién
s6 dé xéc dinh gia tri chi bdo kiém soat ving cuc bo. Nghia 1, trong Bang 6, nut cay nho
nhat cé cbSubdiv thép hon hoéc bé'mg nguong da cho co thé dai dién cho nhém bao hiéu

chi bao kiém soat ntit me. Bang 7 cung cap cu phap bd ma hoa tuong Ung.

// Tai cady ma hoa sac do

if( CC ALF duoc kich hoat cho manh && cbSubdiv
<= d6 sau béo hiéu kiém soat CC ALF cho manh) {

Gié tri chi bao kiém soat Cu CC Alf duoc dat 1a 0
IsCuCcAlfControlFlagCoded = 0
CuCcAlfTopLeftX = x0

CuCcAlfTopLeftY =y0

}
Béang 6
icoding_unit( x0, y0, cbWidth, cbHeight, treeType ) { B0 mo ta
|
if(CC ALF dugc kich hoat cho méanh & & '1sCuCcAlfControlFlagCoded)
o
‘; cross_component_chroma_alf_control_flag (dung chung hoac 2e(v)
riéng) o
b
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Béang 7

Theo vi du dugc minh hoa trong Bang 6, d9 sau bao hiéu kiém soat ALF CC déi véi
manh dai dién cho ngudng. Theo mot vi du, ngudng nay ¢ thé duoc bao hiéu cho manh,
chudi, hodc hinh anh. Vi tri luma ( xCtrIBlk, yCtrIBlk) xac dinh mau luma trén cung bén
(r4i ctia khéi kiém soat sic dd hién tai so v6i mau luma trén cing bén trai cua hinh dnh
hién tai. Cac vi tri ngang va doc xCtriBlk va yCurlBlk duogc dat b?lng nhau lan luot 1a
CuCeAlfTopLeftX va CuCcAlfTopLeftY. Ngodi ra, khéi kiém soat sic 46 hién ta1 1
vung hink chr nhat bén trong khéi ciy ma hda c¢6 cung Gia tri chi bao kiém soat Alf CC
(dung chung hodc riéng d6i vii thanh phan sic do). Chiéu rong va chiéu cao cua né bang
61 chiéu rong va chidu cao clia nit cdy ma hoa ma vi tri mau luma & trén clng bén wai
dugc gan cho cac bién s&6 CuCcAlfTopLeftX va CuAlfCcTopLeftY. Can luu y rang theo

mot vi du, c6 thé ¢o tap hop bien so riéng cho timg thanh phén sac do.

Péi véi Bang 7, theo mot vi du, khi cross_component_chroma_alf_control_flag
(dung chung hodc riéng) khong hién di¢n, no s& duoc suy ra bang 0 va khi
cross_component_chroma_alf_control_flag (dung chung hoac riéng) ¢t hién dign. bién
s6 IsCuCcAlfControlFlagCoded dugc dat thanh 1. Ngoai ra, Gia til chi bao kiém soat Cu
CC Alf duoc dit thanh cross_component_chroma_alf control_flag. Nhu vy, theo vi du
nay, midn 1a diéu kién dé bit dhu nhom bao higu chi bdo kiém soat mdi 1 trae (nghia la
CC ALF duoc kich hoat dé manh va cuSubdiv khong cao hon gidi han), chi bao ndr bo
“[sCuCcAlfControlFlagCoded” dugc dat thanh 0 va diém gdc nut cdy hién tai s& duge luu
dudi dang diém gdc nhom bao hiéu chi béo kiém soat trong céc bién s6 CuCcAlfTopLeftX,
CuCcAlfFopLeftY. Sau do, trong cu phap b ma hoa, néu “IsCuCcAlfControlFlagCoded”
ia 0, chi bao nhom bao hiéu kiém soat dugc ma hoa va chi bdo
“{sCuCcAlfControlFlagCoded” dugc dat thanh 1, ngan khong ma hoa céc chi bao khoi
kiém soat khac cho dén khi tim thiy nhom béo hi¢u chi bao kiém soat mdi. B6 ma hoa ¢
thé ké thira gia tri chi bao kidm soat cia chung tur diém géc nut cay dugc ma hoa cudi cung
cho dén khi tim thiy nhom bao hiéu chi béovkiém soét moi. Theo vi d.l';l, khi phén fr et
phap vung kiém soét cuc bé hién dién trong bo mé hoa thi Is‘CuCcAlfComro.lFlagCoded
duge dat bang 1. Can luu y ring JVET-N1001 va JVET-02001 ¢ung ¢éip céc nhom thong
s6 luong tu hoa biéu thi do sau thép nhat ma gia tri QP duoc bao hiéu. Theo mot vi du, tin
hiéu kidm soat ALF CC c¢6 thé duge can chinh cac nhém thong sb luong tir hda. Nghia la,

cac nat con trong nhom thong s6 luong ti hoa ding chung gia tri QP va gié tri dieu khuén
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ALF CC. Ngoai ra, trong mot trudng hop, gia ui cua gid tri diéu khién ALF CC c6 thé dua
rrén hodc droc dan xudt hoan toan tr gis tri QP (v du: néu gié tri QP nho hon ngudng, chi

bao didu khién ALF CC khéng duge b4o hiéu cho nhom va duge suy ra la 0).

Nhu duoc md ta & trén, tin hiéu loc thanh phén chéo c6 thé bao g6m tin hiéu cua mot
bé loc cu thé (vi du: hinh dang b6 loc va/hodc hé sb bo loc). Trong mot vi du, theo cac ky
thudt trong tai Liéu nay, gia tri cua phéan tu ci phap c6 thé biéu thi liéu c6 ap dung lgc thanh
ph?m chéo cho ving hay khong, va néu co thi ap dung b9 loc cu thé nao cho vung do. Vi
du: gié tr; 0 ¢6 thé biéu thi khéng dp dung loc thanh phﬁn chéo cho ving, gia tri 1 ¢6 thé

Biéu thi dp dung bo loc ¢6 tap hop hé s6 b loc thi nhét, gia tri 2 co thé bicu thi ap dung
bé Toc 6 tip hop hé b b6 loc thi hai, v.v. Theo mdt vi du, ving nay ¢6 thé 1a CTU. Bang
‘% minh hoa vi du vé ¢t phap c6 trong céu trac ¢t phap coding_tree_unit( ) theo cac k§ thuét
treng tai lidu nay. Nghia 1a, theo vi du duge minh hoa trong Bang 8, cac phan w1 ¢t phap
alf_cross. component_cb_idc va alf_cross_component_cr_idc biéu thi lidu ¢6 &p dung

loc thanh phan chéo hay khéng va thoi diém ap dung loc thanh phan chéo biéu thi bo Joc.

lr‘omz _tree _unit() { BO mé ta |
s |
‘| xCto = ( CtbAddrInRs % PicWidthInCtbsY) << CtbLog2SizeY "
i yCth = (CtbAddrInRs / PicWidthInCtbsY) << CtbLog2SizeY [‘
| : 1

xCibC = xCtb / SubWidthC
| yCthC = yCtb / SubHeightC

if( slice cross_component_alf cb_enabled flag) { \
 XStartC = ( xCtbC >> AIfCCSamplesChLog2W ) <<
AIfCCSamplesCbLog2 W

yStartC = ( yCtbC >> AIfCCSamplesCbLog2H ) <<
AIfCC3amplesCbLog2H

1f (xCtbC == xStartC && y(,tbC == yStartC) { // it nhét mot chi bao s& .
duge ma hoa wrong CTU va khi vang kiém soat cuc bo khong irai dai qua cac!
CTU thi ¢ thé bo qua kiém tra ndy

| xEndC = xStartC + (1 << CtbLog2SizeY )/ S SbWidthC

XEndC = ( xEndC >= PicWidthinChromaSamples ) ? ' f
PicWidthInChromaSamples : xEndC // khong vuot qua chiéu rong hinh anh

yEndC = yStartC + (1 << CtbLog2SizeY )/ SubHeightC

yEndC = ( yEndC >= P1cHelghtInChr0maSamplﬂs) ? |
PicHeightlnChromaSamples : yEndC // khong vuot qué chiéu cao hinh anh |
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for ( yC = yStartC; yC < yEndC; yC += AIfCCSamplesCbLog2H) {

for (xC = xStartC; xC < xEndC; xC += AIfCCSamplesCbLog2W )

alf_cross_component_cb_idc[ xC >> AIfCCSamplesCbLog2W | yC >>

AIfCCSamplesCrLog2H ]

AIfCCSamplesCbLog2H | ac(v)
}
}
\ else if (UnavailableCb(xStartC, yStartC) ) {// vi du ngoai manh, ngoai 6
alf_cross_component_cb_idc[ xC >> AIfCCSamplesCbLog2W ][ yC>> ae(v)
AIfCCSamplesCbLog2H ]
§ // Khi vang kiém soat cuc bd khong trai dai qua cac CTU va dudng
bién méanh/6/khéi dang gach duge cén chinh v6i duong bién CTU thi 6 thé
bo qua nhanh “else if” nay |
) |
if(slice_cross_component_alf cr_enabled_flag) {
xStartC = ( xCtbC >> AIfCCSamplesCrLog2W) <<
AIfCCSamplesCrLog2W
yStartC = ( yCtbC >> AIfCCSamplesCrLog2H ) <<
AIfCCSamplesCrLog2H
if (xCtbC == xStartC && yCtbC == yStartC) { // it nhét mot chi bao s&
duoc ma hoa trong CTU va Khi ving kiém soat cuc bo khong trai dai qua
cac CTU thi co thé bo qua kiém tra nay |
l
xEndC = xStartC + (1 << CtbLog2SizeY )/ SubWidthC |
xEndC = ( xEndC >= PicWidthInChromaSamples ) ?
PicWidthInChromaSamples : xEndC // khong vuot qua chiéu rong hinh anh
yEndC = yStartC + (1 << CtbLog2SizeY ) / SubHeightC
yEndC = ( yEndC >= PicHeightInChromaSamples ) ?
PicHeightInChromaSamples : yEndC // khong vuot qua chiéu cao hinh anh
for ( yC = yStartC; yC < yEndC; yC += AlIfCCSamplesCrLog2H) {
for ( xC = xStartC; xC < xEndC; xC += AlfCCSamplesCrLog2W
) ¢
alf_cross_component_cr_ide[ xC >> AIfCCSamplesCrLog2W ][ yC >> ae(v)

!
S

j

} else if (UnavailableCr(xStartC, yStartC) ){ // vi du ngoai manh, ngoai
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AIfCCSamplesCrLog2H ] ae(v)

} // Khi ving kiém soat cuc bd khong trai dai qua cac CTU va duong
bién manh/6/khdi dang gach dugc cin chinh voi duong bién CTU thi ¢6 thé
bo qua nhanh “else if” nay

!
it

if( slice_type ==1&& qtbtt_dual_tree_intra_flag)
dual_tree_implicit_qt_split (xCtb, yCtb, CtbSizeY, 0 )

khac

coding_tree( xCtb, yCtb, CtbSizeY, CtbSizeY, 1,1,0,0,0,0,0,
SINGLE TREE, MODE_TYPE_ALL)

alf_cross_component_cr_ide[ xC>> AIfCCSamplesCrLog2W ][ yC >> |

——

Béng 8

Poi voi Bang 8, theo mot vi du, ngir nghia hoc ¢6 the dua trén diém sau:

PicWidthInChromaSamples = pic_width_in_luma_samples / SubWidthC
PicHeightinChromaSamples = pic_height_in_luma_samples / SubHeightC

AIfCCSamplesCbLog2W = AIfCCSamplesCbLog2H =

slice_cross_component_alf _cb_log2_control_size minus4 + 4

AIfCCSamplesCrLog2 W = AIfCCSamplesCrLog2H =

slice_cross_component_alf_cr_log2_control_size_minus4 + 4

Ngoai ra, can luu y:

Theo vi du, xStartC twong ng véi canh trén cung ciia CTU. Theo vi du. yStartC

frong tmg voi canh bén trai cua CTU.

Khi cac vung kiém soéat cuc bo khong trai rong trén cac CTU thi ¢6 thé bo qua kiém

tra (xCtbC == xStartC && yCtbC == yStartC).

Theo mot vi du, ( xEndC >= PicWidthInChromaSamples ) va ( yEndC >=

PicHeightInChromaSamples ) cén trén dugc cung cép béi PicWidthInChromaSamples va
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thay vao do, PicHeightinChromaSample co6 thé 1an luot twong tmg vdi dudng bién

manh/6/khéi dang gach/CTU bén phai va ¢ dudi cung.

alf cross_component_cb_idc[ xC >> AIfCCSamplesCbLog2W ][ yC >>
AIfCCSamplesCbLog2H ] bang 0 biéu thi rang bd loc Cb thanh phan chéo khong dugce ap
dung cho khéi cac mau sic do Cb c6 vi tri sic d6 trén cung bén trai (xC, yC).
alf cross_component_cb_ide[ xC >> AlfCCSampiesCbLog2W j[ yC >>
AlIfCCSamplesCbLog2H ] bang m, trong d6 m 16n hon 0 bidu thi rang tap hop bo loc Cb
thanh phin chéo thit k=(m-1) duge 4p dung cho khdi cac miu sic dd Cb, voi vi sac d9

A
& trén cung bén trai (xC, yC)

alf_cross_component_cr_ide[ xC >> AIfCCSamplesCrLog2W | [ yC >>
AlIfCCSamplesCrLog2H ] bang 0 biéu thi rang bo loc Cr thanh phan chée khong dugc ap
dung cho khéi cac mau sic d6 Cr ¢ vi tri sic d6 o trén cung bén tra (xC, yC).
alf cross_component_cr_ide[ xC >> AlfCCSamplesCrLog2W ][ yC >>
AIfCCSamplesCrLog2H ] béng m, trong d6 m 16n hon 0 biéu thi réng tap hop bo loc Cr
thanh phin chéo thit k=(m-1) duoc ap dung cho khéi cac mau sic d6 Cr, voi vi tri sic do

o trén cung bén trai (xC, yC)

Ham UnavailableCb(xC,yC) tré vé’ TRUE Khi
alf_cross_component_cb_idc[~ xC >> AIfCCSamplesCbLog2W ][ yC - >>
AlfCCSamplesCbLog2H ] twong ung voi vi tri mau sdc do (xC,yC) khéng co san, vi du

nhu khi (xC,yC) thude manh/6 khac so voi CTU hién tai. Néu khong, n6 s ira vé FALSE

Ham UnavailableCr(xC,yC) tra vé TRUE khi alf_cross_component_cr_ide[ xC>>
AIfCCSamplesCrLog2W ][ yC >> AIfCCSamplesCrLog2H ] twong ng voi vi tri mau
sac d6 (xC.yC) khong c6 san, vi du nhu khi (xC,yC) thuéc manh/d khac so v6i CTU hién

tai. Néu khong, no s€ tra vé FALSE.

Troﬁg mét vi du, theo cac ky thuat trong tai liéu nay, nhi phan hoa cua
aif_ci‘oss_component_cb_idc va/hodc alf cress_component_cr_ide co thé 1a Truncated
Rice, TR, nhi phan hoa ¢6 gia tri-cyc dai, cMax, tuy thudc vao s6 luong tap hop hé s6 bd loc
Guoc bao hiéu va cRiceParam la bi‘mg 0. Bang 9 minh hoa vi du vé nhi phan hoa Truncated

Rice ddi voi alf_cross_component_cb_idc va/hodc alf cross_component_cr_ide:

r : |
i Gi4 tri chi bao [Nhi phan héa TR (cRiceParam bing 0)
| 0 0 |
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1 10 |
2 110
3 1110
cMax-1 1....10 chira (cMax-1) I’s
—
cMax il....ll chira cMax 1 ’s
Bang 9

Treng do,

Db véi cc ALF Cb cMax duoc dat thanh
talf cross_component_cb_filters_signalled_minusl cong 1) tuong ang

Do voi CC ALF Cr cMax duoc  dat thanh
(alf_cross_component_cr_filters_signalled_minusl cong 1) tuong ing

Theo mdt vi du, ddi  véi  alf_cross_component_ch_ide va/hodc
alf_cross_component_cr_ide chi bin tht nhét c6 thé dwge ma hoa theo ngt canh (nghia
13 cac bin khac ¢6 thé khong duoc ma hoa). Theo mot vi du, din xuit cua ngit canh cho
bin tht nhat co thé nhu sau:

Déu vao cho quy trinh nay 12 vi tri luma (x0, y0) xac dinh mau luma ¢ trén cung
bén trai cua khdi luma hién tai so v6i mau trén cing bén trai cuia hinh anh hién tai, thanh
phan mau cldx, 4 sau cay tu phan ma hoa hién tai cqtDepth, loai kénh cay kep chType,
chiéu rong va chidu cao cua khéi ma hoéa hién tai trong cac mau luma cbWidth va
cbHeight, cing nhu céc bién sb allowSplitBtVer, allowSplitBtHor, allowSplitTtVer,
allowSplitTtHor va allowSplitQt nhu duoc dan xuét trong ngit nghia hoc cdy ma héa.

Péu ra cua quy trinh nay la ctxInc.

Vi tri ( xNbL, yNbL ) dugc dit bang nhau (x0 — 1, v0 ) va quy trinh dan xuét dbi
voi tinh khéa dung khoi 1an cén nhu da x4c dinh duogc dan ra voi vi tri ( xCurr, yCurr )
duoc dat bé‘mg nhau ( x0, y0 ), vi tri 1an can ( xNbY, yNbY) duoc dat b?:mg nhau ( xNbL,
yNbL), checkPredModeY dugc dat la FALSE, ciing nhu cldx lam d4u vao va dau ra dugc
gan cho availableL.

Vi trf ( XNbA, yNbA ) duge dit bing nhau ( x0, y0 — 1) va quy trinh dan xut d6i

véi tinh kha dung khoi 1an cdn nhu da xac dinh duoc dan ra voi vi tri ( xCurr, yCurr)
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duoc dat béng nhau ( x0, y0 ), vi trf 1an can (xNbY, yNbY ) duoc dat bang nhau ( XxNbA,
yNbA ), checkPredModeY duoc dat 1a FALSE, cing nhu cldx lam dau vao va dau ra

duogc gan cho availableA.

V&i condL va condA duoc xac dinh trong Bang 10, viée gan ctxlnc duge xac dinh

nhu sau:

Déi v6i phan tir cd phép alf _cross_component _cb_ide[ x0 ][ y0 ] va
alf__cross¥component_cr_idc[ x0 ][ y0 ]: ctxInc = ( condL && availablel) + ( condA
&& availableA ) + ctxSetldx * 3

Phén tir cd phap condLL condA ctxSetldx
alf cross_component_cb falf_cross_component_cb alf cross_component_cb_1 0
_ide[ x 0][y0] |idc[ xNbL [ yNbL ] =0 dc[ xXNbA ][ yNbA ]==0
alf cross_component_cr falf_cross_component_cr_ alf cross_component_cr_i 0
ide[ x0 ][ yO ] idc[ xNbL ][ yNbL ] == 0/dc[ xNbA ][ yNbA ]==0
Bang 10

DPéi voi Bang 17, theo mdt vi du, moi thir nghiém “== 0" c6 thé duoc thay thé béng
4‘!:0'77

Theo mot vi du, a6i voi alf_cross_component_cb_ide

va/hodcalf _cross_component_cr_idc tat ca cdc bin (ngan) c6 thé dugc ma hoa theo nglt canh

va mdi bin ¢6 thé str dung mot tap hop nglr canh riéng nhu duge biéu thi trong Bang 11.

binldx
0|12 3 4 >=5
alf cross_component_cb_idc[ ][] [0..2{3..5/6..8|9..12 13..153*binldx .. (4*binldx-1)
alf cross_component_cr_ide[ ][] ]0..213..5/6..8]9..12 13..15[3*binldx .. (4*binldx-1)

Phan tir ci phap

Bang 11
P6i voi Bang 11, theo mot vi du, dan xuét cta ngit canh c6 thé 14 nhu sau:

Diu vao cho quy trinh nay 1a vi tri luma (x0, y0) xac dinh mau luma ¢ trén cung

bén trai cua khdi luma hién tai so v&i mau trén cung bén trai cua hinh anh hién tai, thanh
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phin mau cldx, do sdu cay t& phdn ma hoa hién tai cqtDepth, loai kénh cdy kép chType,
chiéu rong va chiéu cao cua khdi mi hoa hién tai trong cic mau luma cbWidth va
cbHeight, cing nhu cac bién s6 allowSplitBtVer, allowSplitBtHor, allowSplitTtVer,

allowSplitTtHor va allowSplitQt nhu dugc dan xuit trong ngit nghia hoc cdy ma hoa.
Pau ra cua quy trinh nay 1a ctxInc.

Vitri ( xNbL, yNbL ) duoc dat bang nhau ( x0 — 1, y0 ) va quy trinh dan xuat doi
v&i tinh kha dung khdi 1an cin nhu da xac dinh duoc dan ra voi vi tri ( xCurr, yCurr )
duoc dat béng nhau ( x0, y0 ), vi tri 1an can ( xXNbY, yNbY ) duoc dat b?mg nhau ( xNbL,
yNbL ), checkPredModeY dugc dat la FALSE, cing nhu cldx lam dau vao va dau ra

duoc gan cho availableL.

Vi trf ( xXNbA, yNbA ) duoc ddt bing nhau (X0, y0 — 1) va quy trinh dan xuét doi
voi tinh kha dung khoi 1an can nhu da xac dinh duoc dan ra voi vi tri ( xCurr, yCurr)
duoc dat béng nhau ( x0, y0 ), vi trf 1an can (xNbY, yNbY ) duoc dat bang nhau ( XxNbA,
yNbA ), checkPredModeY duoc dat 1a FALSE, cling nhu cldx lam dau vao va dau ra

duoc gan cho availableA.

Vi condL va condA duoc xac dinh trong Bang 12, viéc gan cxInc duoc xac dinh

nhu sau:

D&i v6i phén tir ¢t phap, alf _cross_component_cb_ide[ x0 ][ y0 ] va
alf cross_component_cr_idc[ x0 ][ y0 ]: ctxInc = ( condL && availableL ) + ( condA
&& availableA ) + ctxSetldx * 3

Phan tir ca phap condL condA ctxSetldx
alf_cross_component_cb (alf cross_component_c ((alf_cross_component_c
ide[ x0)[ yO ] chiso  |b_ide[ xNbL J{ yNbL ] |b_idc[ xNbA ][ yNbA ] binldx
bin binldx & (1 <<binldx) ) == 0 |& (1 <<binldx) ) == 0
alf_cross_component_cr|(alf_cross_component_cr (alf_cross_component_c
ide[ X0 ][ y0 ]chiso | ide[ xNbL ][ yNbL ] == [r_idc[ xNbA ][ yNbA ] binldx |
binldx & (1 <<binldx) )==0 |& (1 <<binldx))=0

Bang 12
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Theo mot vi du, dbi v6i  alf_cross_component cb_ide  va/hodc
alf_cross_component_cr_ide tat ca bin ¢6 thé duoc ma hoa theo ngir canh va tat ¢4 bin
st dung cting mot ngit canh, nghia 1a cing mét nglt canh cho timg binldx. Trong mot s6
truong hop, khong ap dung tdp hop con cua binldx, vi du nhu NumCcAIlfCbFilters la 3,
binldx>3 khong ap dung cho alf _cross_component_cb_ide[ ][ ], NumCcAliCrFilters la

3. binldx>3 khong 4p dung cho alf_cross_component_ct_ide[ ][ .

Theo mét vi du, ddi v alf_cross_comporent_cb_idc  va/hoic
alf_cross_component_cr_idc tAt c4 bin c6 thé duoc ma hda theo nglr canh va mdi bin ¢d thé
sir dung cung maot tap hop ngl canh nhu duoc biéu thi trong Bang 13. D61 voi Bang 13, can
fuu ¥ rang trong mot s6 truong hop, tap hop con cua binldx khong duge dp dung, vi du nhu
NumCcAIfCbFilters 1a 3, binldx>3 khong ap dung cho alf cross_component cb_idef ][ |.

PR

NumCcAlfCrFilters 1a 3, binldx>3 khong ap dung cho alf cross_component cr_idcf ]i 1.

[
| L binldx

Phan tir cti phap T T

6 | 1| 2]3! 4 p>=5

0.210.2]0.210.2
10.210..210.2:0..2

[N)

alf cross_component_cb_ide[ ][ ]/ 0..2 | 0..

[

alf _cross_component_cr_idc[ ][ ]10..20..

Béng 13
Do1 voi Bang 13, theo mét vi duy, dan xuat cia ngit canh c6 thé 1a nhu sau:

Dau vao cho quy trinh nay 1a vi tri luma (x0, y0) X4c dihh mau luma o trén cung
bén trai cta khdi luma hién tai so véi mau trén cung bén trai ciia hinh dnh hién tai, thanh
phan mau cldx, d sdu cdy ti phan ma héa hién tai cqtDepth, loai kénh cay kép chType,
chiéu rong va chidu cao cua khdi ma hoa hién tai trong cac mau luma cbWidth va
cbHeight, cing nhu céac bién sb allowSplitBtVer, allowSplitBtHor, allowSplitTtVer,
allowSplitTtHor va allowSplitQt nhu dugc dan xuét trong ngir nghia hoc cdy ma hoa.

Diu ra cua quy trinh nay 1a ctxInc.

Vi tri ( xNbL, yNbL ) duoc dat bang nhau ( x0 — 1, y0 ) va quy trinh din xuét d6i
vOi tinh kha dung khoi 1an cin nhu da xé4c dinh dugc dan ra voi vi tri ( xCurr, yCurr )
duoc dat bang nhau ( x0, y0 ), vi trf 14n can ( xNbY, yNbY ) dugc dat bang nhau ( xNbL,
yNbL ), checkPredModeY duoc dat la FALSE, clng nhu cldx lam dau vao va dau ra

dugc gan cho availableL.
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r
A

Vi { xNbA. yNbA ) duge dit bang nhau ( x0, y0 — 1) va quy trinh dan xuét doi
voi tinh kna dung khéi 140 can nhu d3 xac dinh duoc dan ra voi vi tri ( xCurr, yvCurr)
duoc dat bing nhau (x0, y0 ), vi tri 14n can (xNbY, yNbY ) duoc dat bang nhau ( XNbA,
yNbA ), checkPredModeY dugc dit la FALSE, cing nhu cldx 1am dau vao va dau ra
duogc gan cho availableA.

Vi condl va condA dwoc xac dinh trong Bang 14, viée gan ctxInc duoc xac dinh

nhu sau:

D41 v&i phan tir i phép alf _cross_component_cb_ide[ x0 ][ y0 ] va
alf cross_component_cr_ide[ x0 ][ y0 ]: ctxInc = ( condL && availablelL) + ( condA

& & availableA ) + ctxSetldx * 3

Phin tii ¢t phap condL condA cixSetldx!
aif cross_component_cb [(alfeross_component cb (aif _cross_component ¢ ﬁ
_ide[ x0 ]{ y0 ] chi 0 bin| ide[ xXNbL J{ yNbL | & b idc[ xNbA [[ yNbA ] | 0

binldx ... {1 <<binidx) )==0 & (1 << binldx) ) == 0

alf_cross_component_cr |(alf_cross_compenent_cr (alf cross component_cr,
| ide[ x0 J[ y0 j chi s0 bin| ide[ xNDL [ yNbL ] ==/ idc[ xNbA ][ yNbA] & | 0
binldx & (1 <<binldx) )==0 |(1 <<binldx) )==

Bang 14

Nhu duge cung cap ¢ trén, d6i véi vi du tuong Gmg voi Bang 8 va Bang 9, phan tir ct
phap alf cross_component_ch_idc[]{] va alf cross_component_cr_idc[][] dugc bao hiéu
trong coding_tree unit() va ma nhi phén cia alf _cross_component_cb_ide[][] va
alf_cross_component_cr_ide[][] phu thudc vao gia tri twong ung cua cac phan tir ci phap
alf:_cross_cdmponent_cb_ﬁlters_sighalled_minusl
véalf_cross_cémponent_cr_filters__signalled_minusl.

Néualf cross_component_cb_filters_signalled_minusl
vaalf_cross_component_cr_filters_signalled_minusl co trong APS, su thién hut APS chira
alf_cross_component_ch_filters_signalled_minusl |
vaalf_cross_component_cr_filters_signalled_minusl tuong ing c6 nghia la phan tr ca
phép alf _cross_component_cb_idc[]{] va alf_cross_component_cr_idc[][] khong thé phan

thch duge. Theo mdt vi du, d¢ giam thiéuw/ngan chin xdy ra tinh trang phan tu ¢t phap khong
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phan tach dugc, cac phan tir c phap xéc dinh s6 luong tap hop bd loc Cb/Cr thanh phan chéo
ma hé sb va/hoic sy nhi phan hoa dbi vé6i alf cross_component_cb_idc[][] va
alf_cross_component_cr_idc[][] co thé dugc bao hidu trong mot cau trac ¢t phap khac. Vi
du, theo mot vi du, cac phén tu cu phép
slice_alf_cross_component_cb_filters_signalled_minus 1
vaslice_alf_cross_component_cr_filters_signalled_minus1 dua trén ng nghia sau day co
thé duge bao hiéu trong phan dau manh va gia tri cia ching c6 thé dwoc ding dé nhi phan hoa

alf_cross_component_cb_idc[][] va alf cross_component_cr_idc[][]. Nghia Ia, khi nhi

phan hoa TR, d6i voialf_cross_component_cb_idc[][], cMax bang
slice_alf_cross_component_cb_filters_signalled_minus1+1 va déi Vol
alf_cross_component_cr_idce[][], cMax bang

slice_alf cross_component_cr_filters_signalled_minus1+1. Can luu ¥ rang theo mot vi du,
slice_alf_cross_component_cb_filters_signalled_minus1 c6 thé ¢6 trong cau triic ¢t phap
phan dau manh ngay sau dayslice_cross_component_alf_cb_log2_control_size_minusd,
vaslice_alf_cross_component_cr__ﬁlters_signalled_minus1' ¢4 thé c6 trong cau tric cti phap

phan dau manh ngay sau day slice_cross_component_alf_cr_log2_control_size_minus4.

slice_cross_component_alf_cb_signalled_minus1 cong 1 xac dinh gia tri cuc dai

cho phan tir cu phép alf_cross_component_cb_ide[][].

slice_cross_component_alf_cr_signalled_minus1 cong 1 xac dinh gia tri cuc dai

cho phan tir ca phéap alf_cross_component_cr_ide[][].

Céan luu N réng mac du viéc bao hiéu sb luong bo loc trong phﬁn dau manh loai bo
phan phu thudc phén tach nhung co thé ¢6 loi ich khi dit gigi han cho s6 lwong phén tir
ct phap bd loc co trong phan dau manh. Theo mot vi du, co thé can sb luong phéan tir ¢t
phap bd loc trong phan d4u manh gidng vai s6 luong bo loc duge bao hiéu trong APS.
Ngoai ra, theo mot vi du, ¢co thé khong can s6 lwong phan tir ¢t phap b loc trong phan

dau manh giéng voi s6 bo loc trong APS.

Khi khong c¢6 yéu cau vé s6 luong phan tir ¢t phap b loc trong phén dau manh gibng
voi sb luong bo loc trong APS, thi (1) trudng hop s6 luong bo loc duge bao hiéu trong phan
dau manh nho hon hodc béng s6 bd loc duge bao hiéu trong APS va (2) truong hop s6 bo loc
duoc bao hiéu trong phén d4u manh 16n hon s bd loc duoc bao hiéu trong APS. Khi s6 b6 loc

duoc bao hiéu trong phﬁn dau manh 16n hon sb b6 loc duge bao hiéu trong APS, bd loc phai
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duoc xac dinh dé chi sb bo loc vuot qua s6 bo loc trong APS. Vidu: néu co hai b6 loc duoc
bao hidu trong APS, nhung tin hiéu trong phin dau manh chi bdo ¢é bon bd loc thi bd giai ma
video phai ¢6 hanh dong xac dinh néu thu duoc chi s6 bd loc 3 hodc 4. Theo mdt vi du, bo giai
ma ¢6 thé vo hiéu héa viéc xir I CC-ALF & viing 6 chi s bd loc 3 hodc 4 (c6 thé bao gdm
viée su dung bo loc ¢o tat ca gid tri cham bé'mg khong). Theo mét vi du khac, bo giar ma video
c6 thé su dung bo loc da co trong APS. Vi du: ¢o thé sir dung bd loc c6 chi $6 2, néu thu duoc
chi 8 b6 loc 3 hodc 4. Theo mdt vi du khac, bd loc ¢6 chi s6 1 ¢6 thé duoe st dung néu thu
duoc chi b bd loc 3 va bo loc c6 chi s6 2 ¢co thé duoc st dung néu thu duoc chi 56 b loc 4.
Theo mot vi du khac, cac bd loc ¢d dinh da biét & bo ma hoéa va bo giai ma co thé duoc str
dung khi thu dugc chi $6 b6 loc 3 va chi s6 bd loc 4. Trong trudng hop $6 bd loc duoc bao
hiéu trong phén dau manh nho hon hoic bé“mg 6 bd loc duoc bao hicu trong APS, thi khong
phai xac dinh thém hanh dong nao ctia b giai ma video. T uyr nhién, nguot ta khang dinh rang
viée cho phép diéu kién nay c6 thé mang dén loi ich vé hiéu qua ma hoa. Vi du: manh tha nht
¢6 thé tham chiéu APS th nhat va su dung tht ca bo loc M fir APS va manh thu hai cling c6
thé tham chiéu APS thir nhat nhung chi st dung bd loc N thu nhit trong APS. Nho d6, hiéu
gua ma hoa sé dugc cai thién vi (i) khong can thiét phai giri APS thtr hai cho manh thi hai va

(i1) céc bit can dé bao hiéu chi s6 bo loc s& it hon trong manh thir hai do sH luong b loc it hon.

Trong mot vi dy, theo cac k¥ thuat trong tai li¢u nay, viéc trién khai loc thanh phén
chéo ¢6 thé dua trén ¢t phap va ngit nghia sau day. Déi v6i ¢l phap va ngir nghia sau,
trong Bang 15, cac phan tir ci phap alf_cross_component ch_filter_signal_flag,
alf_cross_component_cr_filter_signal_flag, alf_cross_component_ch_coeff_abs,
alf_cross_component_cb_coeff_sign, alf_cross_component_cr_coeff_abs, va
aif_cross_component_cr_coeff_sign, dugc thém vao ciu trac ct phap alf data() duoc
cung cap trong JVET-02001. Cén luu y rang cau tric cu phap alf_data() trong JVET-
02001 duoc cung cip trong ciu tric ch phap tap hop thong s6 thich Gmg. Trong Bang 16,
cac phan tur cu phap slice_cross_component_alf_cb_enabled_flag,
slice_cross_comp0nent_alf_cb_reuse__temporal__layer_ﬁlter__ﬂag,
slice_cross_component_alf_cb_aps_id,
slice_cross_component_alf_cb_log2_control_size_minus4,
slice_cross_component_alf_cr_enabled_flag,
slice_cmss_c0mp0nent_alf_cr_reuse_temporal_layer_ﬁltér_ﬂag,

slice_cross_component_alf_cr_aps_id, va
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slice_cross_component_alf_cb_log2_contrel_size_minus4 duoc thém vao céu truc cu

phép slice_header() duoc cung cép trong JVET-02001. Trong Bang 17, céc phan t ¢

phéap alf_cross_component_cb_flag and alf_cross_component_cr_flag dugc thém vao

céu tric ct phap coding_tree unit() duoc cung cap trong JVET-02001.

alf data() { ! 9 mo ta !
. alf juma_filter_signal_flag | a(l) |
alf_chroma_filter_signal_flag u(th)
I aif cross_component_cb_filter_signai flag ‘ u(ly
‘| alf_cross_compoueni_cr_filter_signal_flag oull) E
| ifCalf lumea_filter_signal _flag) { i
B alf luma_clip_flag () }
alf luma_num_filters_signalled_mirus} Loue(v)
: if( alf luma_num_filters_signalled_minusl >0) { | 7"}
fort filtldx — 0: filtldx < NumAlfFilters: filldx—+) | ]
| alf tuma_coeff_delta_idx[ filtddx ] ulv) 5
i o
E ‘aif fwmna_coeff_signailed_flag i uli) :
l; i alf_luma coeff signalled_flag ) { ‘ | E
r for( sfldx = 0; sfldx <= alf luma num _filters_signalled_minus!:
iéﬂdx++ ) B ‘ 1
alf luma_coeff_flag[ sfIdx ] u(iy
o | j
for( sfldx = 0; sfldx <= alf luma_num_filters_signalled_minusl; ‘ ;
sfldx++) { |
| if( alf luma_coeft flagl sfldx 1) {
! for (j =03 < 12;4++) {
alf tuma_coeff_abs{ sfldx ][ j | uék(v)
if( alf luma_coeff abs[ sfidx ][ ]) i
alf_luma_coéff_sign[ sfldx 1{ ) ] u(l) J

—~—

}

if( a]f_luma_clip_ﬂag) {
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82/204
i for( afldx = 0; sfldx <= alf juma_num_filters_signalled_minusi; “
sildvt ) |
= i
! ( aif luma_coeff flag sfldx ]) { _l
for(j=0;j < 12; j++) J'
alf luma_clip_idx| sfldx ][] ] u(2) J
! f
: ; |
| }
}
, ﬁ |
i if( alf cliroma_fiiter_signal_flag ) { |
‘ ~alf_chroma_nwnu_alt_filters_minus] ue(v} '
? ‘f(i‘t{‘ alildx = 0 a'ltidx,f: alf_chroma_num_alt_filters_minus1; |
alilidar+ ) ¢
l alf___chr'oma_clip_ﬂag[ altidx ] u(l)
| for j =0;§ < 6; j++) {
l alf _chroma_coeff _abs| altldx ][] ] uek(v) |
| i alf chroma_coeff abs[ altldx ][ 1>0) |
i v , —
f ) alf chroma_coeff sign[ altldx ][ j | u(l) |
o . - 1
| ) |
ir 1] alf_chfoma__clip_ﬂag[ altldx 1) { |
| o for(j=0,1<6;j+) |
. alf_chroma_clip_idx[ altldx ][] ] u2). |
1
{
| } |
| |
i ( alfcross_component_cb_filter_s: gnal flag)
for (j = 03 < 14: j++)
» alf_cn‘oss_component__cb_coeff_abs[ il uek(v)
f{ alf_cross_component_cb_coeff'_abs[ 1D
alfﬂcross_component_cb__coeff__sign[ 71 u(l)
if ( alf;cross__vcormponent_cr_filter__signal_ﬂag )
for(i =01 < 14; j++)
alf_cross_component_cr_coeff_abs[ ] ] uek(v)

if alf cross_component_cr_coeff_abs[ j )]

)
L

I
|
i
|
|
i
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alf_cross_component_cr_coeff_sign[ ] ]

u(1) \

—

Bang 15

slice_header( ) { Bo mo ta
slice_pic_parameter_set_id ue(v)
if ( slice_type '=1) {
if( cabac_init_present_flag)
cabac_init_flag u(l)
} | -
slice_qp_delta se(v)
if( sps_sao_enabled_flag ) {
slice_sao_luma_flag u(l)
if( ChromaArrayType !=0)
slice_sas_chroma_flag Lou(l)
}
if( sps_alf enabled_flag ) {
slice_alf_enabled_flag u(l)
! if( slice_alf enabled_flag) {
slice_num_alf_aps_ids_luma u(3)
for(i=0;1<slice num_alf aps_ids_luma; i++)
slice_alf aps_id_luma[ 1 ] u(3)
if( ChromaArrayType !=0)
slice_alf _chroma_idc u(2)
if( slice_alf chroma_idc )
iﬁ slice_alf_aps_id_chroma u(3)
i
if( ChromaArrayType !=0)
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slice_cross_component_alf_cb_enabled_flag u(1)
if( slice_cross_component_alf cb_enabled_flag) {
slice_cross_component_alf_cb_reuse_temporal_layer_filter_flag u(l)
if (!slice_cross_component_alf cb_reuse_temporal_layer_filter_flag)
slice_cross_component_alf_cb_aps_id u(3)
\ slice_cross_component_alf _cb_log2_control_size_minus4 ue(v)
o
if( ChromaArrayType '=0)
i— slice_cross_component_alf_cr_enabled_flag u(l)
if( slice_cross_component_alf _cr_enabled_flag) {
1 slice_cross_component__alf_cr__reuse_temporal_layer_ﬁlter_ﬂag u( )
i if (!slice _cross_component_alf _cr_reuse_temporal_layer_filter_flag)
E slice_cross_component_alf_cr_aps_id u(3)
i slice_cross_component_alf_cr_log2_control_size_minus4 ue(v)
]
L
| if( deblocking_filter_override_enabled flag)
; deblocking_filter_override_flag u(l)
T if( deblocking_filter_override_flag ) {
slice_deblocking_filter_disabled_flag u(l)
: if( 1slice_deblocking_filter_disabled_flag) {
- slice_beta_offset_div2 se(v)
slice_tc_offset_div2 se(v)
b
B
| if( sps_Imes_enabled_flag) {
< slice_lmes_enabled_flag u(l)
if( slice lmcs_enabled _flag) {
slice_lmces_aps_id u(2)
if( ChromaArrayType !=0)
slice_chroma_residual_scale_flag u(l)

—
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byte alignment()

L

Bang 16

. . lon oon oo |
codig_tree_unit() { ‘B¢ mé ta
| - — ° !
L

‘ xCtb = ( CthAddrInRs % PicWidthInCtbsY ) << CtbLog2SizeY
yCib = ( CtbAddrInRs / PicWidthInCtbsY) << CtbLog28izeY

|
u
| "o . .

©if( slice_sao_luma_flag | | slice_sao_chroma_flag)

sao( xCth >> CtbLog2SizeY, yCtb >> CtbLog2SizeY)

e

if( slice_alf enabled_flag ){
alf_ctb_flag[ 0 ][ xCtb >> CtbLog2SizeY ][ yCtb >> CtbLog25SizeY ] ae(v)
if alf ctb_flag[ 0 ][ xCtb >> CtbLog2SizeY ][ yCib >> CtbLog2SizeY |

if( slice_num_alf aps_ids_luma>0)

alf ctb_use_first_aps_flag | ac(v)

if( lalf ctb_use first aps_flag) {

if( slice_num_alf aps_ids_luma > 1)

alf use_aps_flag ae(v)

if( alf use aps_flag) {

if( slice_num_alf_aps_ids_luma'> 2)

alf luma_prev_filter_idx_minusl ‘ ' ae(v)

} else

alf luma_fixed_filter_idx , ae(v)

T

IS
S

} ,
if( slice_alf chroma_idc==1|]slice_alf chroma_idc == 354
alf_ctb_flag[ 1 ][ xCtb >> CtbLog2SizeY ]| yCtb >> CtbLog2SizeY ]| ae(v)

if( alf ctb_flag[ 1 ][ xCtb >> CtbLog2SizeY ][ yCtb >> CtbLog2SizeY |
&& aps_alf chroma_num_alt_filters minusl>0)
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|
CibLog2S1zeY |

alf cth_fitter_alt_idx[ 0 J[ xCtb >> CtbLog2SizeY ][ yCtb >>

ae(V)

}

if( slice_alf chroma ide ==2||slice_alf_chroma_idc==3) {

alf_ctb_flag] 2 ][ xCtb >> CtbLog2SizeY ][ yCtb >> CtbLog2SizeY ]

ae(v)

if( alf ctb_flag[ 2 ][ xCtb >> CtbLog28izeY ][ yCib >>

: CtbLog2SizeY | && aps_alf chroma_num_alt_filters_minus! > 0)!

alf ctb_filter_alt_idx| 1 ][ xCtb >> CtbLog2SizeY ][ yCtb >>
CtbLog2SizeY |

ae(v)

)

[ —.

L
f

\k n'i = << tb + (1 << CtbLog2SizeY )

xEnd = ('xEnd >=pic_width in luma_samples ) ?
pic_width_in_luma_samples : xEnd

. yEnd=yCtb + (1 << CtbLog2SizeY )

; yEnd = { yEnd >= pic_height_in_luma_samples ) ?
bic height m juma_samples : vbnd
lﬁ_ P

—

if ( slice cross_component_aif cb_enabled fiacr)

| for (yL = yCtb; yL < vEnd; yL += CcAlfHeightCbL )

for ( xL. = xCth; xL < xEnd; xL. += CcAifWidthCbL )

{ all_cross_component_cb_flag[ xL / CcAIfWidthCbL [ yL/
CceAlfHeightCbL |

ae(v)

i

If ( slice cross_component_alf cr_enabled_flag )

for (yL = yCtb; yL < yEnd: yL += CcAlfHeightCrL )

for (xL = xStartC; xL < xEndC; xL += CcAlfWidthCrL )

|
s

alf_cross_component_cr_flag[ xL/ CcAlfWidthCrL Jf yL /
‘# ‘cAlfHeightCrL |

ae(v)

if( slice_type ==1 && qtbtt_dual_tree_intra_flag )

d.ﬁaiﬂtree_*implicit_qt__spiit ( xCtb, yCtb, CtbSizeY, 0)

l\hac '

coding_tree( xCtb, yCtb, CtbSizeY, CtbSizeY, 1, 1, 0,0, 0,0, 0.

|
}\ 'SINGLE_TREE, MODE_TYPE _ALL)

Bang 17

D61 voi Bang 15, theo mot vi du, nglt nghia hoc ¢6 thé dua trén cac diém sau:
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alf luma_filter_signal_flag bang 1 xac dinh rang tap hop bo loc luma dugc bao hiéu.

alf luma_filter signal flag bang 0 xac dinh rang tap hop bo loc luma khong duge bao higu.

alf chroma_filter_signal_flag béng 1 xac dinh rﬁng bd loc sic d6 duge bdo hiéu.
alf chroma_filter_signal flag bang 0 xac dinh rang bd loc sic do khong duoc bao hiéu.

Khi ChromaArrayType bang 0 thi alf chroma_filter_signal_flag s& bang 0.

Bién NumAlfFilters x4c dinh s6 luong céc bd loc vong thich ing khac nhau duoc

dat bang 25.

alf cross_component_cb_filter_signal flag bing 1 x4c dinh rang bd loc Cb thanh phén
chéo duoc bao hiéu. alf cross_component cb_filter signal_flag bang 0 x4c dinh ring bo loc
Cb thanh phdn chéo khong dugc bao hiéu. Khi ChromaArrayType bang 0 thi

alf cross_component_cb_filter_signal_flag s€ bang 0.

alf_cross_component_cr_filter_signal_flag bang 1 xac dinh rang b loc Cr thanh phan
chéo duoc bao hiéu, alf cross_component cr_filter_signal_flag bang 0 xac dinh rang bo loc
Cr thanh ph?ln chéo khong dugc bdo hiéu. Khi ChromaArrayType bang 0 thi

alf cross_component cr_filter_signal_flag s¢ bang 0.

alf luma_clip_flag bang 0 xac dinh rang quy trinh loc vong thich ung tuyén tinh
trén thanh phan luma s& dugc ap dung. alf_luma_clip_flag bang 1 x4c dinh rang quy trinh

loc vong thich tng khong tuyén tinh co thé duoc ap dung trén thanh phan luma.

alf luma_num_filters_signalled_minus1 cong 1 xac dinh 36 16p bo loc vong thich
mg ma hé s6 luma c6 thé duoc bao hiéu. Gia tri cua alf luma num_filters_signalled_minusl

sé nam trong khoang tir 0 dén NumAlfFilters — 1, bao gdm ca hai khoang nay.

alf luma_coeff_delta_idx[ filtldx ] x4c dinh cac chi s6 ctia delta hé s6 luma cua bo loc
vong thich tmg dugc bao hiéu cho 16p bd loc dugce biéu thi bai filtldx, nam trong khoang tur 0
dén NumAIfFilters — 1. Khi alf luma_coeff delta_idx[ filtldx ] khong hién dién, n6 s¢ duoc
suy ra la bang 0. DO dai cac bit alf luma_coeff delta_idx[ filtldx ] la

Ceil( Log2( alf luma_num_filters_signalled_minusl +1)).

alf luma_coeff_signalled_flag bang 1 biéu thi rang alf luma_coeff flag[ sfldx ]
duoc  bao  hiéu. alf luma_coeff signalled flag bang 0 biéu thi ring

alf luma_coeff flag[ sfldx ] khong dugc bdo hiéu.
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alf_luma_coeff_flag[ sfldx ] bang 1 xac dinh rang cac hé s6 ctia bd loc luma duoc
biéu thi boi sfldx duge bdo hiéu. alf luma_coeff_flag[ sfldx ] bang 0 xac dinh rang tat
ca hé s6 b loc cua bd loc luma duoc bidu thi boi sfldx déu duoc dat bang 0. Khi khong

hién dién, alf luma_coeff flag[ sfldx ] dugc dat bang 1.

alf luma_coeff_abs[ sfldx ][ j ] xdc dinh tri s6 tuyét d6i cua hé sb thi j trong bd
Joc luma da béo hiéu dugce sfldx chi bao. Khi alf_luma_coeff_abs[ sfldx 1[j 1 khong hién
dién, nd s& duoc suy ra la béng 0.

Bic k ctia uek(v) nhi phan hoa Golomb ham s6 mii duoc dan xuit nhu sau:

alf luma_coeff sign[ sfldx ][ j ] xac dinh k¥ hi¢u cta hé sb luma thr j trong bo loc

duoc biéu thi boi sfldx nhu sau:
— Néualf luma_coeff sign[ sfldx ][] bing 0, hé s bd loc luma tuwong ung co
gia tri duong.
— Néukhong (alf luma_coeff sign[ sfldx ][] ] bang 1), hé 56 b loc luma tuong
ung c6 gia trr am.
Khi alf luma_coeff sign[ sfldx ][ j ] khong hi¢n dién, n6 s€ dugc suy ra 1a bang 0.

Bién filtCoeff] sfldx ][j ] co sfldx = 0..alf luma num_filters_signalled_minusl, j =

0..11 dugc khot tao nhu sau:

filtCoeff] sfldx ][ j ] = alf luma_coeff abs[ sfldx J[j]*(1-2%
alf luma_coeff sign[ sfldx ][] ])

Hé sb bo loc luma AlfCoeffi[ adaptation_parameter set id ] co cac phéan ti
AlfCoeffi[ adaptation_parameter_set_id ][ filtldx ][ j ], voi filtldx = 0..NumAlfFilters —

1vaj=0.11duoc dan xuét nhu sau:

AlfCoeffi [ adaptation_parameter_set_id ][ filtldx ][] ] =
filtCoefi] alf luma_coeff delta_idx[ filtldx ] ][] ]

Hé s6 b loc ¢ dinh AlfFixFiltCoeff[ i ][ j ] voii=0..64,] = 0..11 va 16p dé loc
anh xa AlfClassToFiltMap[ m ][ n ], véim =0..15 van=0..24 dugce dan xuat nhu sau:
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AlfFixFiltCoeff=

[0,0,2,-3,1,-4,1,7,-1,1,-1, 5}
(0,0,0,0,0,-1,0,1,0,0,-1,2}
£0,6,0,0.0,0,0,1,0,0,0,0}
£0.0,0.0.0,0,0,0,0,0,~1. 1}
(2.2,-7,-3,0.-5,13,22,12,-3, -3, 17}

1-1,0,6.-8, 1,-5,1,23,0,2,-5,

—

0}
10.0,-1,-1,0,-1,2,1,0,0,-1, 4}
10,0,3,-11,1,0,-1,35,5,2,-9, 9}
£0,0,8,-8,-2,-7,4,4,2,1,-1,25}
(0,0,1,-1,0,-3,1,3.—1,1,-1,3}
0,0.3,-3,0,-6,5,-1,2,1,—4,21}
1-7,1,5.4,-3.5,11,13,12,-8, 11,12
(-5.-3,6,-2,-3,8,14, 15,2, -7, 11, 16}
(2, -1,-6,-5,-2,-2,20, 14,-4,0,-3, 25}
{3.1,-8,-4,0,-8,22,5,-3,2,-10,29}
(2,1.-7,-1,2,-11,23,-5,0,2,-10, 29}
-6,-3,8,9,-4,8,9,7, 14,2, 8,9}
(2.1,-4,-7,0,-8,17,22.1,—1, -4, 23}
{3,0,-5,-7,0,-7,15,18,-5,0,-5, 27}
£2,0.0.-7,1,-10,13, 13,4, 2,7, 24}
[3,3,-13,4,-2,-5,9,21,25,-2.-3, 12}
(-5,-2,7,-3,-7,9,8,9, 16, -2, 15, 12}
£0,-1.0,-7.-5,4,11.11, 8,6, 12, 21}

(3,-2,-3.-8,-4,-1,16,15,-2,-3, 3,26}
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(201, -5 -4, -1, -8, 16, 4,-2,1,-7, 33

~——

ol =4 =2, 110, 17,-2,0,2. ~11,

>

35

2

(1,-2,7,-15,-16, 10, 8,8,20, 11, 14, 11}
(2.2,3,-13,-13,4,8,12,2,-3, 16,24}
€1,4,0,-7 —8.-4,9.9,-2,-2, 8,29}
(1,12, -4,-1,-6,6,3,-1,~1, -3, 30}
(27,3,2,10,-2.3,7. 11, 19,7, 8, 10}
G2, 5,232, 4,20, 15,1, -3, -1, 22}
Jh o184, -1, 4,22, 8,4, 2,-8. 28}
1 63.-14,3,0,1,19,17.8,-3, =7, 20}
£0,2,-1.-8,3,-6,5.21,1,1,-9, 13}

(~4.-2,8.20. 2.2

i N s O

J5,21,4,6. 1}

L4

| 2.-2,-3,-9,-4.2,14,16,3,-6. 8,24}
(2,1.5.-16,-7,2,3, 11,15, -3, 11, 22}
D123, -11,-2,.-5,4,8,9,-3,-2,26}
10, -1,10,-9, -1,-8,2,3,4,0,0,29}
11,2,0,-5.1,-9,9,3,0,1,-7, 20}

{
{—

0

8, -6, -4,3,-9,-8,45,14,2,-13, 7}
P =110, »{9,—8, -4,-2,2,19,0, 4,30}
{1,1,-2,0,2,-11,15,-5, 1, 2, -9, 24}
{0,1.-2,0,1,-4,4,0,0,1,-4, 7}

{0.1,2.-5,1,-6,4,10,-2,1,-4, 10}

e,
(V]

. 0,-3,-6,-2,-6,14,8,-1,-1,-3,31}

10.1,0,-2,1,-6,5,1,0,1,-5, 13}

.
(O8]

1,9,-19,-21,9,7,6,13,5, 15,21}

£2,4.23,-12,-13,1,7,8,3,0, 12,26}
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(3,1,-8,-2,0,-6, 18,2,-2, 3-10,23}
(11,—4,-1,1,-5,8,1,-1,2,-5, 10}
{0,1,-1,0,0,-2,2,0,0,1,-2, 3}
(1,1,-2,-7,1,-7,14,18,0,0,-7,21}
(0.1,0,-2,0,-7,8,1,-2,0,-3, 24}
(0.1,1,-2,2,-10,10,0,-2, 1,~7,23}
£0.2.2,-11,2,-4,-3,39,7,1,-10, 9}
(1.0,13,-16,-5,-6,~1,8,6,0, 6,29}
(1.3,1,-6,-4,-7,9, 6,-3,-2, 3,33}
(4.0.-17,-1,-1,5,26,8,-2,3,-15, 30}
(0.1,-2,0,2,-8,12,-6,1,1,-6, 16}
10,0.0,—~1,1,-4,4,0,0,0,-3, 11}
£0.1,2,-8,2,-6,5,15,0,2,-7, 9}

(1,-1,12,-15,-7,-2,3,6,6,-1,7, 30}

AlfClassToFiltMap =

{8,2,2,2,3,4,53,9,9,52,4,4,5,9,2,8,10,9, 1, 3,39,39, 10,9, 524

{ 11,12, 13, 14, 15, 30, 11, 17, 18, 19, 16, 20, 20, 4, 53, 21, 22,23, 14, 25, 26, 26,

27,28, 10}

{16, 12, 31, 32, 14, 16, 30, 33, 53, 34, 35, 16, 20, 4, 7,16, 21, 36, 18, 19, 21, 26,

37,38,39 }

{35, 11, 13, 14, 43, 35, 16, 4, 34, 62, 35, 35, 30, 56, 7, 35, 21, 38, 24, 40, 16, 21,

48,57,39 }

(11,31, 32,43,44, 16,4, 17, 34,45, 30, 20, 20, 7, 5, 21, 22,46, 40, 47, 26, 48, 63,

58,10 }
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(12, 13,50, 51,52, 11, 17,53, 45,9, 30, 4, 53, 19, 0, 22, 23, 25, 43, 44, 37, 27, 28,
10, 55 }

(30,33, 62, 51, 44, 20, 41, 56, 34, 45, 20, 41, 41, 56, 5, 30, 56, 38, 40, 47, 11, 37,
42,57,8

(35, 11,23, 32, 14, 35,20, 4, 17, 18, 21, 20, 20, 20, 4, 16, 21, 36, 46, 25, 41, 26,
48,49, 58 )

{12, 31,59, 59, 3,33, 33,59, 59, 52, 4, 33, 17, 59, 55, 22, 36, 59, 59, 60, 22, 36,
59,25, 55}

[ 31,25, 15, 60, 60, 22, 17, 19, 55, 55, 20, 20, 53, 19, 55, 22, 46, 25, 43, 60, 37, 28,
10, 55,52 }

{12,31,32,50,51,11,33,53, 19,45, 16, 4, 4, 53,5, 22, 36, 18, 25, 43, 26, 27, 27,
28,10 }

(5,2.44,52,3,4,53,45,9,3,4,56,5,0,2,5, 10,47, 52,3, 63,39, 10,9, 52}

[ 12,34, 44, 44, 3, 56, 56, 62, 45,9, 56, 56,7, 5, 0, 22, 38,40, 47, 52, 48,57, 39, 10, 9}

(35, 11,23, 14, 51, 35, 20, 41, 56, 62, 16, 20, 41, 56, 7, 16, 21, 38, 24, 40, 26, 26,
42.37,39 1

(33,34, 51, 51,52, 41,41, 34, 62,0, 41,41, 56, 7, 5, 56, 38, 38, 40, 44,37, 42, 57,
39,10 )

(16,31, 32, 15, 60, 30, 4, 17, 19, 25, 22, 20, 4, 53, 19, 21, 22, 46, 25, 55, 26, 48,
63, 58,55 }

;.
Cin ¢4 su tuong thich chudi bit ma cac gia r1 cua
AlfCoeffi[ adaptation_parameter_set_id ][ filtldx ][ j ], voi filtldx = 0..NumAlfFilters —

1,j=0.11s¢€ nam trong khoang tur —27 dén 27 — 1, bao gom cé hai khoang nay.

alf luma_clip_idx[ sfldx ][ j ] x4c dinh chi sb cht cuia gia tri cat dé str dung trude khi
nhan voi hé sb tha j ctia bd loc luma da bao hi¢u dugce biéu thi boi sfldx. Can c6 su tuong
thich chudi bit ma cac gia tri cua alf luma_clip_idx[ sfldx ][ j ], voi sfldx =
0..alf luma num_filters_signalled_minusl va j=0.. 11 s& nam trong khoang tir 0 dén 3,

bao gom ca hai khoang nay.
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Céc gia tri ¢it ciia bo loc luma AIfClipL[ adaptation_parameter_set_id ] c6 cac phan tr
AlfClip: [ adaptation_parameter_set_id ][ filtldx ][ j ], voi filtldx = 0. NumAliFilters — ] 2
= 0..11 dugc suy ra nhu duoc xac dinh trong Bang 18, tiy vao bitDepth duoc dat bang
BitDepthy va clipldx duoc dat bing
alf luma_clip_idx[ alf_luma_coeff delta_idx[ filtldx ] ][ J.

alf chrema_num_alt_filters_minusl cong 1 xic dink s6 luvong bo loc thay theé cho

thanh phan séc do.

alf_chroma_clip_flag[ altldx ] bang 0 xic dinh rang quy trinh loc vong thich Ung
tuyén tinh duoc ap dung trén thanh phén sac d6 khi st dung bd loc sdc do cd chi sb aitlax;
alf_chroma_clip_flag[ altldx ] bang 1 xac dinh rang quy trinh loc vong thich (mg phi
tuyén tinh duoc 4p dung trén thanh phén sac do khi su dung bo loc séc do cé chi 56 altldx.
Khi khong hién dién, alf chroma_clip_flag[ altldx ] dugc suy ra bang 0.

alf chroma_coeff_abs[ altldx ][ j ] xac dinh tri s6 tuyét dbi cta hé s& bo loc sdc dp
thtr j cho bo loc sdc d6 thay thé co chi $6 altldx. Khi alf chroma coeff abs[ altidx ][ J ]
khéng hién dién, nd s€ dugc suy ra la bang 0. Can c6 su twong thich chudi bit ma cac gia
tri cua alf_chroma coeff abs[ altldx j [)]sé€ nam trong khoang tur 0 dép 27— 1, bao gdm

ca hai khoang nay.
Bic k cta uek(v) nhi phan hoa Golomb ham s6 mi dugc dan xuat nhu sau:

alf_chroma_coeff_sign| altldx ][ j ] xdc dinh ky hiéu cua hé s6 bo loc sic do th(rj
cho bd loc sic do thay thé v6i chi s6 altldx nhu sau:
—  Néualf chroma_coeff sign[ altldx ][] ] bang 0. hé s6 bd loc séc do tuong tng
cd gia tri duong.
- Néu khong (alf_chroma_coeff_sign[ alt]dx.’] [] ]'b'fmg 1), hé sé bd ]c_xﬁ sac 46
tuong ung c6 gia tr1 am.
Khi alf chroma_coeff sign[ altldx ][ j ] khong hién dién, n6 s€ duoc suy ra {4 bang 0.

He¢ s6 bo loc sic do AlfCoeffc[ adaptation_parameter_set_id [ altldx ] co cac phan
AlfCoeffc[  adaptation parameter set id ][ altidx ][ j vor o aitldx =

0..alf chroma num_alt_filters_minusl, j=0..5 duoc dan xuét nhu sau:
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AlfCoeffc[ adaptation_parameter_set_id ][ altldx |[j ]=
alf_chroma_coeff abs[ altldx ]J[j]* (1 -2 *alf chroma_coeff_sign[ altldx i

Can c¢6 su tuong thich chudi bit ma cac gia tri  cua
AlfCoeffc[ adaptation_parameter_set :d ][ altldx ][ j ] voi eltldx =
0..alf chroma num_alt_filters_minusl, = 0..5 sé nam treng khoang t —27 — 1 dén 27 -

1, bao gdbm cé hai khoang nay.

alf cross_component_cb_coeff_sign[ j ] xac dinh fr1 s0 tuyét do1 cua heé s6 bo loc
Cb thanh phan chéo tht j. Khi alf_cross_component_cb_coeff_abs[ j | khong hién dién,

no $é dugce suy ra la bang 0.

Réc k cua uek(v) nhi phan héa Golomb ham s6 mu dugc dan xuat nhu sau:

alf_cross_component_cb_coeff_sign[ j ] xac dinh ky hiéu cua hé 56 bo loc Cb
thanh phéin cheo thir j nhu sau:

-~ Néu alf cross_component_cb_coeff sign| j ] bing 0, hé s6 bd lge Ch thanh

ohan chéo tuong Ung c6 gia tri duong.

—  Néu khong (alf_cross_component_cb_sign[ ] | bang 1), hé sb bd loc £b thanh

phan chéo tuong ung cé gia tri am.

Khi alf cross_component_cb_coeff sign[ j ] khong hi¢n dién, no sé duogc suy ra la
bing 0.

Hé 56 bd loc Cb thanh phan chéo CcAlfApsCoeffes| adaptation_parameter_set_id ]
v6i phén tr CeAlfApsCoeffey| adaptation_parameter_set id J[ j ], véi j = 0..13 duoc suy
ra nhuw sau:

CcAlfApsCoeffoy| adaptation_parameter_set id J[; 1=

alf_cross_ccnnponeht_cb_coeff_abs[ j1*(1—2%*alf cross_component cb_coeff_sign[]])

Cin c6 su twong thich chudi bit ma cac gia tri  cua
CcAlfApsCoeffey[ adaptation_parameter_set id ][ j ] vdi ) =0.. 13 s& nam trong khoang

tr —27 dén 27 — 1, bao gom cd hai khoang nay.
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alf_cross_component_cr_coeff_abs[ j | xac dinh tr1 s tuyét dbi cua hé s6 bd loc Cr
thanh phan chéo thi j. Khi alf_cross_component_cr_coeff_abs[ j ] khong hién dién, no s¢ dugc

suy ra la bang 0. Béc k ctia uek(v) nhi phan héa Golomb ham s6 mil duoc dan xuat nhu sau:

alf_cross_component_cr_coeff_sign[ j ] xdc dinh ky hiéu cua hé s6 bo loc Cr thanh

phan chéo thtr j nhu sau:

—  Néu alf cross_component_cr_coeff_sign[ j ] bang 0, hé 6 bo loc Cr thanh

phan chéo twong tmg c6 gia tri duong.

— Néu khéng (alf cross component cr_sign[ j ] bang 1), hé s6 bd loc

cross_component_Cr tuong (mg ¢6 gia tri am.

Khi alf cross_component_cr_coeff_sign[ j ] khong hién dién, n6 sé duogc suy ra la

bang 0.

Heé s6 bd loc Cr thanh phan chéo CcAlfApsCoeffe| adaptation_parameter_set_id |
¢6 cac phan tir CcAlfApsCoeffe:| adaptation_parameter_set_id 1[j 1, voij=0.13 duoc

dan xuat nhu sau:

CcAlfApsCoeffe{ adaptation_parameter_set id J[j | =
alf cross_component_cr_coeff _abs[j]* ((1-2*

alf cross_component_cr_coeff sign[j])

Cin c¢6 su twong thich chudi bit ma cic gia tri cla
CcAlfApsCoeffe,| adaptation_parameter_set_id ][ j ] v6ij=0..13 s& nam trong khoéng

tir —2 7 dén 27 1, bao gdm ca hai khoang nay.

alf chroma_clip_idx[ altldx ] [ j ] xac dinh chi s cét cua gia tri cat dé su dung trude
khi nhan v6i hé sb thir j ctia bo loc sdc do thay thé c6 chi s6 altldx. Céan co su tuong thich
chudi bit ma cac gia tri cua alf chroma_clip_idx[ altldx ][ j | vol altldx =
0..alf chroma num_alt_filters_minusl, j =0..5 s€ ndm trong khoang tir 0 dén 3, bao gom

ca hai khoang nay.

Céc gia tri cét ctia bd loc sic o AlfClipc| adaptation_parameter_set_id ][ altldx ] voi

phan tr AlfClipc[ adaptation parameter_set id ][ altldx ][ j ] vol altldx =
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0..alf chroma num_alt_filters_minusl,j=0..5 duoc suy ra nhu duoc xac dinh trong Bang 18,

tuy vao onbitDepth dugc dat bang BitDepthc va clipldx dugc dat bang

alf chroma_clip_idx[ altldx ][ .

bitDepth clipldx

0 1 2 3
8 255 64 16 4
9 511 108 23 5
10 1023 181 32 6
11 2047 304 45 7
12 4095 512 64 8
13 8191 861 91 10
14 16383 | 1448 128 11
15 32767 | 2435 181 13
16 65535 | 4096 256 16

Bang 18

Ngoai ra, déi voi Bang 15, can luu rang JVET-2001 d& xuat ¢l phap va ngit nghia

hoc sau cho cau tric cu phap adaptation_parameter_set:

adaptation_parameter_set_rbsp() {
:

B mo ta

\ adaptation_parameter_set_id

u(s)

aps_params_type

u(3)

if( aps_params_type == ALF_APS)

96/204

alf data()

else if( aps_params_type == LMCS_APS )

Imcs_data()

1 else if( aps_params_type == SCALING_APS)

scaling_list_data()

aps_extension_flag

u(l)

if( aps_extension_flag)

}r while( more_rbsp_data( ) )

aps_extension_data_flag

u(l)

rbsp_trailing_bits()

_—
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Bang 19

Mdi APS RBSP s& ¢6 san cho qua trinh giai ma trude khi duge tham chiéu, 6 trong it
nhit mot khéi truy cap véi Temporalld nho hon hoac bang Temporalld cua don vi NAL manh

da ma hoa tham chiéu dén n6 hodc duoc cung cap thong qua cac phuong tién bén ngoai.

Pat aspLayerld 1a nuh_layer_id cua don vi APS NAL. Néu 16p ¢6 nuh_layer id bang
VO asplLayerld 1a mot 16p riéng (tac la,
vps_independent layer flag[ Generallayerldx[ aspLayerld ] ] bang 1), don vi APS NAL chura
APS RBSP sé c6 nuh_layer_id bang v&i nuh_layer id ctia don vi NAL minh duoc ma hoa
tham chiéu don vi ndy. Mt khac, don vi APS NAL chira APS RBSP s& cO nuh_layer_id hing
voinuh layer id ciia don vi NAL manh dd ma hoa tham chiéu n6 hodc bang véinnh_laver id
cua 1op phu thude true tiép trong 16p chira don vi NAL manh da ma hoa tham chiéu né.

Tat ci don vi APS NAL voi mot gia tri adaptation_parameter_set_id cu the va mot
gid i aps_params_type cu thé trong khbi truy cap s& c6 cing ndi dung.

adaptation_parameter_set_id cung cap ma nhan dang cho APS dé tham chiéu thec
céc phén tir o phap khac. Khi aps_params_type bng ALF_APS hodc SCALING_APS, gid

tri clia adaptation_parameter_set_id s& nam trong khodng tir 0 dén 7, bao gom ca 2 56 nay.

Khi aps _params_type bang LMCS_APS, gié iri cia adaptation_parameter_set_id =&
nam trong khoang tir 0 dén 3, bao gom ca hai s6 nay.

aps_params_type xac dinh loai thong s6 APS c6 trong APS nhu duge xac dinh
trong Bang 20. Khi aps_params_type bang 1 (LMCS_APS), gia i cla

adaptation_parameter set_id s€ nam trong khodng tr @ dén 3, bao gom ca 2 sd nay.

aps_params_type | Tén cua aps_params_type Loai thng so APS i
0 ALF_APS Thong s6 ALE ‘
1 LMCS_APS | Thong sb LMCS
2 ISCALIN G APS | 11: Ihl("éng sb trong danh sach theo |
3.7 ~ |Danhriéng Danh riéng Al;

Bang 20
LUU Y — M3 loai APS su dung khong gian gia @i riéng cho

adaptation_parameter_set_id.
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T

LUU Y - bon vi APS NAL (¢4 ¢id in ada parameter set 1d cu thé va Q14 1l

g o ‘ " . < o d

aps params type cu thé) co thé duoc chia sé trén cac hinb anh. va cac manh khac nhau
I Y v 7 s

trong hinh anh ¢o thé tham chiéu @én cac ALF APS khéac nhau.

pps_extension_flag bang 0 xac dioh rang khong cd phdn t& ca phép
aps_extension_data_flag trong cAu tric ct phap APS RBSP. aps_extension_flag bing 1 xac

dinh ring cé phan tr cu phéap aps_extension_dafa_flag trong cau trac cu phap APS RBSP.

aps_extension_data_flag c6 thé c6 gid tri bat ky. Su hién dién va gia {1 cta nd
khong gnh huwong den su teong thich cua bo giai mi dor v6i cac cau hinh duoc quy dinh
trong treong hop cua Ban dic ta ndy. B gidi ma tudn theo truomg hop cua Ban dac ta

nay sé bdoqua tat ca cac phan tw cu phap aps_extension_data_flag.

Doivoi Bang 15, theo mot vi du, cac phan tir ¢t phap aif_éhrdma_ﬁltel'_sigzlal;ﬂag,
aif cross_component_cb_filter_signal_flag, | | | va/hoac
alf_cross_component_cr_filter_signal_flag chi co thé duoc bao hidu co dien kién khi
ChormaArray Type khong bing 0 va khi khong c6 gia tri suy ra cua chung. Su bao hi¢u ¢o

Aiéu kién grap tiét kigm bit. Nghia la, theo mot vi dy, Bang 15 ¢6 the duoc sira doi nhu sau:

alt data() { | B® mao ta T;
alf_tuma_filter_signal_flag ' ’ u(l) i
if{ ChromaArrayType !=0) { : : ‘
| alt_chroma_filter_signal_flag : : S B u(l) J
alf_cross_component_cb_filter_signal_flag u(l)
alf _cross_component_cr_filter_signal_flag u(l)
} |

Vi ngli nghia sau:

‘alf_chroma_filter_signal_flag bang 1 xac dinh rang b0 loc sac do dugc bédo hign.
alf chrome_filter_signal_flag bang 0 xac dinh rang bo loc sic do khiéng dugc bdo hieu.
Khi khéng hién dién, alf_chroma_filter_signal_flag dugc suy ra bang 0.

Bién NumAlfFilters xac dinh 0 fwong cdc bd Joc vong thich ung khac nhau dugce

dat bang 25.
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alf cross_component_cb_filter_signal_flag bang 1 xac dinh rang bo loc Cb thanh phan
chéo duogc bao hiéu. alf cross_component cb_filter_signal flag bang 0 x4c dinh rang bo loc
Cb thanh phén chéo khong duoc bao hiéu. Khi khong hién  dién,

alf cross_component_cb_filter_signal_flag dugc suy ra bang 0.

alf_cross_component_cr_ﬁlter_signal_ﬂag bang 1 xac dinh rang bo loc Cr thanh phéan
chéo duoc bao hiéu. alf cross_component cr_filter_signal_flag bang 0 xac dinh rang bo loc
Cr thanh phén chéo khong dugc bao hieu. Khi Kkhong hién  dién,

alf cross_component_cr_filter_signal_flag dugc suy ra bang 0.
Déi voi Bang 16, theo mdt vi du, ngilt nghia hoc ¢6 the dua trén cac diém sau:

slice_pic_parameter_set_id xac dinh gia tri cua pps_pic_parameter_set_id doi voi
PPS dang duoc str dung. Gié tri cua slice_pic_parameter_set_id s¢ nam trong khoang tu

0 dén 63, bao gom ca 2 s6 nay.

Can co su tuwong thich chudi bit ma gié tri Temporalld cua hinh anh hién tal phai lom hon
hodc bang véi gia tri Temporalld ciia PPS c6 pps_pic __parameter_set_1d bang véi
slice_pic_parameter_set_id.

cabac_init_flag dinh 13 phwong phép xac dinh bang khoi tao duge su dung trong
qua trinh kho1 tao cho céac bién ngir canh. Khi cabac_init_flag khong hién di¢n thi gia tr]
nay duoc suy ra la béng 0.

slice_qp_delta xac dinh gia tr1 ban dau cua Qpy s& dugce su dung cho cac khdi mi hoa
trong manh cho dén khi duoc stra di boi gia tri cia CuQpDeltaVal trong 16p don vi ma hoa.

Gia tri ban dau cua thong s6 luong tr héa Qpy cho manh, SliceQpy duoc dan xuét nhu sau:

SliceQpy = 26 + init_qp_minus26 + slice_gp_delta

Gia tri cua SliceQpy s& nam trong khoang tir ~QpBdOffsety dén +63, bao gom ca 2

khoang nay.
Trong do,

init_qp_minus26 cong 26 xac dinh gia tri ban dAu cua SliceQpy cho mdi manh

tham chiéu dén PPS. Gi4 tri ban dau cua SliceQpy duogc stra ddi tai 16p ctia manh khi gia
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tri khéc 0 cua slice_gp_delta duoc giai mad. Gid tri cua init_qp_minus26 s€ nam trong

khoang —( 26 + QpBdOffsety) dén +37.

slice_sao_luma_flag bang 1 xac dinh rang SAO duogc kich hoat d6i voi thanh phan
luma trong manh hién tai; slice_sao_luma_flag bémg 0 xé4c dinh réng SAO bi v6 hiéu hoa
d6i voi thanh phan luma trong manh hién tai. Khi slice_sao_luma_flag khong hién di¢n

thi gia tr1 nay duoc suy ra bang 0.

slice_sao_chroma_flag bang 1 xac dinh ring SAO duoc kich hoat déi véi thanh
phén sdc do trong manh hién tai; slice_sao_chroma_flag bang 0 x4c dinh rdng SAO b1 vo
hi¢u hoa dbi voi thanh phan sac d6 trong manh hign tai. Khi slice_sao_chroma_flag

khong hién dién thi gia tri nay dugc suy ra bang 0.

slice_alf_enabled_flag bang 1 xéac dinh rang bd loc vong thich tmg dwgc kich hoat
va ¢6 thé duoc 4ap dung cho thanh phén mau Y, Cb hoac Cr trong manh.
slice_alf enabled_flag bang 0 xac dinh rang bo loc vong thich tmg bi vo higu hoa dbi vor

tat ca céc thanh phan mau trong manh.

slice_num_alf_aps_ids_luma xdc dinh s6 lwong ALF APS ma manh tham chiéu
dén. Gid tri cua slice_num_alf aps_ids_luma s& nam trong khoang ttr 0 dén 63, bao gom
ca hai s6 nay.

slice_alf_aps_id_luma[ i]xac dinh adaptation _parameter_set_id cia ALF APS thtr
i ma thanh phan luma clia manh tham chiéu dén. Temporralld cua don vi APS NAL ¢o
aps_params_type bang v&i ALF_APS va adaptation_parameter_set_id bang vGi
slice_alf aps_id luma[ i ] phai nh6 hon hoac bang Temporalld cia don vi NAL manh

duoc ma hoa.

DP&i v6i cac manh va manh ndi bo trong hinh anh IRAP, slice_alf_aps_id_luma[ 1 |
khong tham chiéu dén ALF APS lién két v6i cac hinh anh khac thay vi hinh anh chua

manh noi bo hodc hinh anh IRAP.

slice_alf chroma_idc béang 0 xac dinh rang bd loc vong thich ing khong dugc ap dung
cho thanh phan mau Cb va Cr. slice_alf chroma_idc bang 1 biéu thi rang bo loc vong thich
tmg dugc ap dung cho thanh phan mau Cb, slice_alf chroma_idc bang 2 biéu thi rang bd loc

vong thich tng duoc dp dung cho thanh phin mau Cr. slice_alf_chroma_idc bang 3 biéu thi
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rang bd loc vong thich Gng dwoc 4p dung cho tidah phén miu Co va Cr. Khi
slice_alf chroma_ide khong hién di¢n thi gid tri ndy duoc suy ra bang 0.

slice_alf_aps_id_chroma xac dinh adaptation_parameter_set_id cua ALF APS ma
thanh phan sic do cta manh tham chiéu dén. T emporalld cta don vi APS NAL c¢6
aps_params_type bang voi ALF_APS va adaptation_parameter_set_id bang vdi
slice_alf aps_id_chroma phai nho hon hodc bang voi Temporalld cua don vi NAL raanb
duoc ma hoa.

D31 véi cac manh va manh noi bo trong hinh anli IRAP, stice_alf_aps_id_chroma
53 khong tham chiéu dén ALF APS lién két v&i céc hinh anh khac thay vi hinh 4nh chua
manh no1 bo hoac binh anh IRAP.

slice_cross_component_alf_cb_enabled_flag bang 0 xédc dinh rang bo foc Cb thanh
phén  chéo  khéng  dugc  4p  dung  cho thanh  phan  mauz  Cb.
slice_cross_component alf cb_enabled_flag bang 1 bicu thi rang bo loc Cb thanh phan chéo
duoc ap dung cho thanh phan mau Cb. Khi slice_cross_component_alf ct_enabled flag
khéng hién dién thi gi% wi nay duge suy ra bang 0.

slice'_cross_component_zlfmcb_reuse_tempﬂral_!ayer_j'iher_ﬂag bing 1 xac
dinh rang hé s6 bd loc Cb thanh phan chéo, voi j=0..13, bao gom ca 2 so nay ducc dat
bang véi CcAlfTemporalCoeffes[ Temporalld [ ] 1.

slice_cross_component_alf_cb_reuse_temporal_layer filter_flag bang 0 Va
slice_cross_component_alf_ch_enabled_flag bang 1 xdc dinh rang phan twr ¢4 phay

slice_cross_component_alf cb_aps_id 6 trong phan dau manh hién tai.

Kini = slice_cross_component_alr_cb_enabled flag bang ] va
s!ice_‘_cmss__component__alf_cb_reuse__temporal_laycr_ﬁlter_ﬂé\ g bang 0, cac phan tir cua
CeAlfTemporalCoeffeo[ Temporalld ][ j 1 va CeAlfCoeffe] j 1, voij = 0..13 dugc din

xuat nhu sau:

CcAlfTernporalCoeffen{ Temporalld ][ j | =

CcAlfApsCoeffes| slice_cross_component_alf’ cb_aps id ][}]

CcAlfCoetfes[ j 1 = CcAlfApsCoeffey| slice_cross_component_alf cb_aps id ][]
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K slice_cross_component_alf_cb_enabled_flag bang 1 va
siic&:_oross_component__alf__cb_reuse__temporal_layer_ﬁlter___ﬂag bang 1, cac phan t cua

CcAlfCoeffey[ ] vo1j=0..13 duoc dan xuit nhu sau:
CeAlfCoeffeu] j ] = CeAlfTemporalCoeffeu[ Temporalld ][] ]

Can luu y r%‘mg theo mot sO Vi du,
siicc:__cro}.;s_componenp__alf_cb_rc‘:use_temporal_layer_filter_ﬂag co thé duoce bao higu
co diéu kién véi if(stice_type '=T) va/hodc loai don vi NAL la khong IRAP va khéng
GDR, ctag nhu dugc suy ra bang 0 khi khong hién dién.

Loai don vi NAL 1a khong IRAP va khong GDR c6 thé duge biéu thi bang cau lénh

dieu kién sau:

1f( nal_unit_type ! = IDR_W_RADL && nal_unit_type ! = IDR N LP &&
nal_unit_tvpe ! = CRA_NUT && nal_unit_type ! = GDR_NUT)

Loai don vi NAL 1a khéng JRAP, khéng GDR va if (slice_type != 1) ¢6 thé duoc

biéu thi tang cau lénh dicu kién sau:

if( nal_unit_type ! = IDR_W_RADL && nal_unit_type ! = DR N LP &&
nal unit_type ! = CRA_NUT && nal_unit_type ! = GDR_NUT && slice_type !=1)

slice__cross_componeﬁt_alf_cb_aps_id xac dinh adaptation_parameter_set_id ma
thanh phéan mau Cb ‘clia méanh dé cap dén. Temporalld cua don vi APS NAL co
aps_params_type bang voi ALF_APS va adaptation_parameter_set_id bing voi
slice_cross_component_alf_cb_aps_id pbai nho hon hoac bang véi Temporalld cua don

vi NAL manh dugc ma hoa.

pot
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Déi véi cac manh va manh ndi bo trong hinh anh IRAP,
slice_cross_component_alf_cb_aps_id s& khong tham chiéu dén ALF APS lién két vé1

cac hinh anh khac thay vi hinh anh chira manh n6i b hodc hinh anh IRAP.

Khi slice cross_component_alf cb_enabled_flag bing 1, yéu ciu vé tuong thich
chudi bit ma (déi v&i tht cd cac manh cua hinh anh hién tai) ALF APS duoc tham chiéu

dén theo slice_cross_component_alf cb_aps_id s€ giong nhau.

slice_cross_component_alf_cb_log2_control_size_minus4 xdc dinh kich thudc khoi
dieu  khién theo s6 luong mau sac d0 cho thanh phan mau Cb.
slice_cross_component_alf _cb_log2_control_size_minus4 sé nam trong khoang tr 0 dén

Min( Log2( CtbWidthC ), Log2( CtbHeightC ) ) — 4, bao gOm ca 2 gia tri ndy.

Cac bién CcAlfWidthCbL va CcAlfHeightCbL duge din xuat nhu sau:

CcAIfWidthCbL = ( 1 << ( slice_cross_component_alf_cb_log2 control_size_minus4 +

4)) * SubWidthC

CcAlfHeightCbL = (1 <<( slice_cross_component_alf cb_log2_control_size_minus4 +

4)) * SubHeightC

slice_cross_component_alf_cr_enabled_flag bang 0 x4c dinh rang bd loc Cr thanh
phan  chéo  khéng dugc 4p dung cho  thanh phin  mau  Cr.
slice_cross_component_alf cb_enabled_flag bang 1 biéu thi rang bo loc vong thich ung
thanh  phan chéo dugc 4p dung cho thanh phan mau Cr. Khi
slice_cross_component_alf cr_enabled_flag khong hién dién thi gia tri nay duogc suy ra

bang 0.

P61 véi  Bang 16, theo mdt vi du vé phan tr ci  phap
slice_cross_component_alf_cb_enabled_flag va
slice_cross_component_alf _cr_enabled_flag co thé duoc nhom thanh mot cau 1énh
if( ChromaArrayType '=0){}.

slice_cross_component_alf_cr_reuse_temporal_layer_filter_ﬂag bang 1 xac
dinh 1“511g hé s6 bd loc Cr thanh phén chéo v6i j=0..13, bao g?)m ca 2 sb nay, dugc dat
bang AIfCCTemporalCoeffc,[ Temporalld ][ j ].
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slice_cross_component_alf cr_reuse_temporal_layer_filter_flag bang 0 va
slice_cross_component_alf cr_enabled_flag bang 1 xac dinh rang phan ti ct phap

slice_cross_component_alf cr_aps_id co trong phan dau manh hién tai.

Khi slice_cross_component_alf cr_enabled_flag bang 1 va
slice_cross_component_alf _cr_reuse_temporal_layer_filter_flag bang 0, cac phan tir cua
CcAlfTemporalCoeffe,[ Temporalld ][ j ] va CcAlfCoeffe[ j ], voij =0..13 duoc dan

xuat nhu sau:

CcAlfTemporalCoeffe{ Temporalld ][ j ] =
CcAlfApsCoeftc| slice_cross_component_alf cr_aps_id ][] ]

CeAlfCoeffe] j ] = CcAlfApsCoeffe slice_cross_component_alf_cr_aps_id ][ ]

Khi slice_cross_component_alf cb_enabled flag bang 1 va
slice_cross_component_alf cb_reuse_temporal_layer_filter_flag bang 1, cac phan tir cua

CeAlfCoeffe] j ] v6ij=0..13 dugc dan xut nhu sau:

CcAlfCoeffe j ] = CcAlfTemporalCoeffe,[ Temporalld ] [ ]

Céan luu v rang theo mot s6 vi du,
s1ice_cross_component_alf_cr_reuse_temporal_layér_ﬁlter_ﬂag ¢6 thé duoc bao hiéu co
didu kién bang if(slice_type !=1) va/hodc loai don vi NAL la khong IRAP va khong GDR,

ctng nhu dugc suy ra béng 0 khi khong hién dién.

slice_cross_component_alf_cr_aps_id x4c dinh adaptation_parameter_set_id ma
thanh phan mau Cr cta manh dé cap dén. Temporalld cta don vi APS NAL co
aps_params_type bang véi ALF_APS va adaptation_parameter_set_id bang voi
slice_cross_component_alf_cr_aps_id phai nho hon hoac bang v4i Temporalld cua don

vi NAL manh dugc ma hoa.
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Poi vél cac manh  va  manh nbéi bd trong hinh anh  IRAP,
slice_cross_compovent alf cr_aps_id s& khong tham chiéu dén ALF APS hén ket voi

cac hinh anh khac thay vi hinh anh chura manh néi bo hoac hinh anh IRAP.

Khi slice_cross_component alf cr _enabled flag bang 1, yéu cau v€ twong thick
chnoi bit ma (doi véi tat ca cdc manh cua hinh anh hién tai) ALF APS dugce tham chnlu

dén theo slice_cross_component alf cr aps_id s& gidng nhau.

slice_cross_comporent_alf cr_log2_control_size _minus4 xédc dinh kich thuie kindi
didu Kkhién theo 60 luwong mau sac d¢ che thanh phan mau O
slice_cross component_alf cr log2 control_size minus4 sé nam trong khoang tu O den

Min( Log2( CtbWidthC ), Log2( CtbHeightC ) ) — 4, bao g0m ca 2 gia i nay.

Céc bién CcAIfWidthCrL va CcAlfHeightCrL duoc suy ra nhu sau:

Ce AMWidthCrL = (1 << ( slice cross_component alf cr logZ control size_minusd +
4} )*SubWidth
CCcAlfHeightTrL = (1 <<( slicc_cross_component_alf cr_log2 control_size_iminus

+4 ) )*SubHeightC

deblocking_filter_override_flag bang 1 xé4c dinh rang thong s6 tach khoi ¢6 trong
phan dau manh. deblocking_filter override_flag bang 0 xac dinh rang thong s6 tach kb
khéng c¢6 trong phan dau manh. Khi khéng hién - dién, gia ftr s

deblocking_filter override flag dugc suy ra bang 0.

slice_deblocking_filter_disabled_flag béng 1 x4c dinh 1‘5ng hoat dong cua bo toc tich
Lh6i khéng duoc ap dung cho ménh hién tai. slice_debloéldng_ﬁlter_disabled_ﬂag bang O xac
dinli rang hoat dong cua bo loc tach khéi khong dugc ap dung cho manh hién tai. Kiw
slice_deblocking_filter disabled flag khong hién dién thi s€ duoc suy i banig

pps_deblocking filter disabled flag.

slice_beta_offset_div2 vaslice_tc_offset_div2 xac dinh d6 I¢ch thong so tich kho:
cho 3 va 1C (chia cho 2) doi v&i manh hién tai. Gia tri cua slice_beta_otfsei div2 va

slice tc oifset_div2 s& nam trong khoang tir —6 dén 6, bao gom ca 2 s6 nay. kit kliong
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hién dido (hi cdc gia tii slice beta_offset_div2 va slice_tc_offset_div2 dwoc suy ra lan

luot bang pps_beta_offset_div2 va pps_tc_offset_div2.

sps_lmes_enabled_flag bang 1 xac dinh rang su 4nh xa luma vG1 bude chia ty 1€ sdc do
duoc kich hoat cho manh hién tai. slice_lmcs_enabled_flag bang 0 xac dinh rang sy anh xa
luma v6i bude chia tv 16 sic d9 khong duoc kich hoat cho manh hi¢n tai. Khi

sslice_Imes_enabled_flag khong hién dién thi gid tri nay duoc suy ra bang 0.

shice_Imes_aps_id xdc dinh adaptation_parameter_set_id cua LMC S APS ma manh
tharm chiéu dén. Temporalld cta don vi APS NAL co aps_psrams_type béng voi
LMCS_APS va adaptation_parameter_set_id bang vai slice Imes_aps_id phai nho hon

hodc bang voi Temporalld cia don vi NAL manh duge mé hoa.

Khi hidn dién, gid tri cua slice ImcS_aps_id s& giong nhau doi voy tat ca cac manh
clia hinh anh.

slice_chroma_residual_scale_flag bang 1 xéc dinh rang budc chia ty 1¢ du sac do
dvac kich hoat cho manh hién tai. slice_chroma_residual_scale_flag bang 0 xac dinh rang
bude chia ty (& duw sac do khong dugc kich hoat cho manh nign tai. Khi
slice_chroma_residual_scale_flag khong hién dién thi gia tri nay duoc suy ra bang 0.

I3
A

Nhe ‘ diro’c cung » o cap 5} ’ trén,
siice_crOss_'mcenipcnent__alf_cb_log2_c0ntrol_siZe_minus4
vaslice_cross_component_alf_cr_log2_control_size_minus4 gio1 han kich thude khoi toi
da cia chi bio bd loc diéu khién cuc bo (nghia 13 dén Min( Log2( CtbWidthC ),
Log2( CtbHeightC ) ). Theo mét vi du, kich thude khoi téi da ciia chi béo bo loc diéu khién
cuc bo ¢o thé bi giot han & Min( Floor(Log2( CtbWidthC )), Floor(Log2( CtbHeightC )) ).
Ngoai ra. theo mot vi du, kich thude khéi téi da ciia chi bao dieu khién cuc bd c6 the bi gidi
han dé cac khéi diéu khién khong thé kéo dai qua hon mot CTU. Dicu nay co thé khién qua
trinh x 17 trén dudng bién O/Manh don gian hon vi O/Manh dugc md ta theo don vi CTUL
Theo mot vi dy, gidi han kich thude khdi t6i da duoc dan xuét dua trén kich thuée CTU téi

da (khoi va/hodc chiéu rong) va/hodc dinh dang sac do.

Can luu v rang JVET-0200] d& xuat ca phap va nglt nghia hoc sau danh cho phan

tir ¢t phap non_reference_picture_flag:

[ : A A 42
is]1ce_header( ) 1 B{ ma ta l
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slice_pic_parameter_set_id ue(v)

if( rect_slice flag | | NumBricksInPic > 1))

slice_address u(v)

if( !rect slice flag && !single_brick per slice_flag)

num_bricks_in_slice_minus1 ue(v)
non_reference_picture_flag u(l)
slice_tvpe ue(Vv)

107/204

non_reference_picture_flag bang 1 xac dinh hinh anh chua manh khong bao gio
dwoc st dung 1am hinh anh tham chiéu. non_reference_picture_flag bang 0 xac dinh hinh

anh chira manh c6 thé hodc khong thé duge st dung lam hinh &nh tham chiéu.

Trong mot vi dy, theo cac ky thuat trong tai liéu nay, ngtt nghia hoc cua phéan tir ctt
phép slice_alf_aps_id_luma[ i ], slice_alf_chroma_idc va slice_alf aps_id_chroma co
thé duoc dua trén viéc:

slice_alf_aps_id_luma[ i ] x4c dinh adaptation _parameter_set_id cia ALF APS tht
i ma thanh phan luma cta manh tham chiéu dén. Temporalld ctia don vi APS NAL ¢6
aps_params_type bing v6i ALF APS va adaptation_parameter_set_id bang voi
slice_alf aps_id_luma[ i ] phdi nh6 hon hoac bang Temporalld ctua don vi NAL manh

duoc ma hoa.

DPéi v6i cac manh va manh ndi bd trong hinh anh IRAP, slice_alf_aps_id_luma[ 1 ]
khéng tham chiéu dén ALF APS lién két v6i cac hinh anh khéc thay vi hinh anh chia

manh noi bd hoac hinh anh IRAP.

Péi véi i trong khoang tix 0 dén slice_num_alf aps_ids_luma, bao gbm ca 2 gia tri
nay, can c6 sy tuong thich chudi bit ma alf luma_filter_signal_flag bang 1 dbi voi ALF
APS c6 adap_parameter_set_id bang slice_alf aps_id_luma [i].

slice_alf chroma_idc bang 0 x4c dinh rang bd loc vong thich img khong dugc ép dung
cho thanh phén méau Cb va Cr. slice_alf chroma_idc bang I bidu thi rang bo loc vong thich
tmg duoc ap dung cho thanh phan mau Cb. slice_alf chroma_idc bang 2 biéu thi rang b loc

vong thich tmg dugc ap dung cho thanh phan mau Cr, slice_alf_chroma_idc bang 3 biéu thi
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ring bo loc vong thich tmg dwoc ap dung cho thanh phan mau Cb va Cr. Khi

slice_alf chroma_idc khong hién dién thi gia tri nay dugc suy ra bang 0.

slice_alf_aps_id_chroma xac dinh adaptation _parameter_set_id cia ALF APS ma
thanh phén sic d6 cta manh tham chiéu dén. Temporalld ctia don vi APS NAL c¢6
aps_params_type bing v4i ALF APS va adaptation_parameter_set_id bang Vi
slice_alf aps_id_chroma phai nho hon hoéc bang véi Temporalld cua don vi NAL manh

duoc ma hoa.

DPéi véi cac manh va manh ndi bo trong hinh anh IRAP, slice_alf_aps_id_chroma
s& khong tham chiéu dén ALF APS lién két v6i cac hinh anh khéc thay vi hinh anh chtra

manh noi bd hoac hinh anh IRAP.

Cén co su trong thich chudi bit ma, alf chroma_ filter_signal_flag bing 1 dbi voi

ALF APS c¢6 adaplation_parameter_set_id bang slice_alf aps_id_chroma.

Ngoai ra, JVET-02001 bao gom cac phan ti cu phap sau trong cau tric ct phap cua

tap hop thong sd trinh tu:

sps_sao_enabled_flag bang 1 cho thay rang quy trinh d¢ léch thich ung mau duge
ap dung cho hinh anh dugc tai tao sau quy trinh bo loc tach khoi. sps_sao_enabled_flag
bang 0 cho théy rang quy trinh d¢ 1&ch thich img mau khong duoc ap dung dbi v6i hinh

anh duoc tai tao sau quy trinh bo loc tach khdi.

sps_alf enabled_flag bang 0 cho thdy ring bd loc vong thich ung da fat.

sps_alf enabled_flag equal 1 cho thay rang bo loc vong thich ing da bat.

sps_lmes_enabled_flag bang 1 cho thdy anh xa luma voi budce chia ty I¢ sac do
duoc st dung trong CVS. sps_lmcs_enabled _flag bang 0 cho thay anh xa luma v&i bude

chia ty I¢ sac do khong duoc st dung trong CVS.

loop_filter_across_subpic_enabled_flag[ 1 ] bang 1 x4c dinh rang hoat dong loc trong
vong cé thé dugc thuc hién trén dudng bién ctia anh phu th i trong tirng hinh anh dugc ma
hoa trong CVS. loop_filter_across_subpic_enabled_flag[ 1 ] bang 0 xac dinh rang hoat dong
loc trong vong co thé duoc thuc hién trén dudng bién cta anh phy thir i trong ting hinh anh
dwoc  ma hoa tong CVS. Khi khong  hién dien  thi  gia 1

loop_filter_across_subpic_enabled_pic_flag[ 1] duoc suy ra la bang 1.
Va cac phan tir cu phap sau trong céu tric ca phap cta tap hop thong $6 hinh anh:
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cabac_init_present_flag bang 1 chi dinh rang cabac_init_flag hién dign trong céc
phan dau manh tham chiéu dén PPS. cabac_imt _present_flag bang 0 chi dinh réng

cabac_init_flag khong hién dién trong cac phan dau manh tham chiéu dén PPS.

deblocking_filter_override_enabled_flag bing ] cho biét
debiocking_filter override_flag hién di¢n trong phan dau manh dbi v&i cac hinh anh tham
chidu dén PPS. deblocking filter override_enabled_flag bang 0 cho biét
deblocking_filter_override_flag hién dién trong cac phan dau mank ddi véi cac hinh anh
tham chiéu dén PPS. Khi khong hién dién, gia tri cua

deblocking filter_override_enatled_flag duge suy ra bang 9.

leop_filter_across_bricks_enabled_flag bang | xac dinh rang hoat déng loc rong
vong co the duoc thuc hién trén duong bién khoi trong hinh anh tham chiéu dén PFS.
ioop_filter_across bricks_enabled_flag bang 0 xac dink rang hoat dong loc trong vong

c6 the khong duoc thyc hién trén duong bién khéi trong hinh anh tham chiéu dén PT'S.

O

4c hoat déng loc trong vong bao gom bo loc tach khoi, bd loc d6 1éch thich ang mau va
cic hoat dong loc vong thich ung. Khi khong hién  dig¢n, thi . gia

loop_tiiter_across bricks_enabled_flag dugc suy ra la bang 1.

foop_filter_across_slices_enabled_flag bang 1 chi dinh rang cac hoat dong loc
trong vong c6 thé duge thuc hién qua cac bién cla manh trong anh tham chicu dén PPS,
loop_filter- across_slice_enabled_flag bang 0 chi dinh rang cac hoat dong loc trong vong
khong duge thuc hién qua cac bién cua manh trong anh tham chiéu dén PPS. Céac hoat
dong loc trong vong bao gém bd loc tach khdi, bd loc do 1éch thich tng mau va cac hoat
déng loc  vong thich ung. Khi Kkhong hién  dién, thi . gia i
loop_filter_across_slices_enabled_flag dugc suy ra la bing 0.

Hon nwa, dbi voi Bang 16, cac bién ChromaArrayType, SubWidthC, va

SubHeightC ¢6 thé duoc suy ra nhu dugc cung cép trong Bang 21:
g y g cap g g
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Bang 21

Ngoai ra, dbi véi Bang 16, JVET-02001 bao gbm cac phan tir ci phap sau trong

cAu trice cu phép cua tap hgp thong s6 trinh tu:

log2_ctu_size_minusS cong 5 xac dinh kich thude khoi cay ma héa luma cue mo1 CTU.

Can c6 su trong thich chudi bit ma gid tri log2_ctu_size_minus5 nho hon hodc bang 2.

log2_min_luma_codiag_block_size_minus2 cong 2 xac dinh kich thude khot ma

hda fema to1 thiéu.

Céhe  bien  CtbLog2SizeY,  CtbSizeY, MinCbLog28izeY.  MinChSizeV.

IbeBufWidthY . IbeBufWidthC va Vsize duoe dan xudt nhu sau:

CtE Log2SizeY = iog2>__lctu_size_minusﬁ +5

CtbSizeY = 1 << CtbLogZSizeY

MinCblLog2Size¥ = log2 min_luma_coding_block_size_minus2 + 2

MinCbSizeY = 1 << MinCbLog2SizeY

TheBufWidthY = 128 * 128 / CtbSizeY

beRufWidthC = IbcBufWidthY / SubWidthC

?/Size‘ = l\ﬁn( 64, CtbSizeY)

Cac bién Cthidth‘ va CtbHeightC xac dinh chidu roug va chiéu cao twong Gng
cua mang cho timg CTB sic dd ¢o thé duoc suy ra nhu sau:

—  Néu chroma_format_idc bang 0 (don sdc) hoac separate_colour_plane_flag

bang 1 thi CtbWidthC va CtbHeightC déu bing 0.

—~  Néu kh(‘)ng,'Ct‘bW idthC va CtbHeightC duge suy ra nhu sau:
ClbWidthC = CtbSlzéY / SubWidthC
CibHeightC = CibSizeY / SubHeightC

Péi véi Bang 17, theo inét vi du, nglt ‘n‘glﬁa hoc c6 thé dua trén diém sau:

9

CTU la nat goc cta cau tric cdy ma hoa.
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Mang IsAvailable[ cldx ][ x ][ y ] xdc dinh xem co sin mau tai ( x, y) dé sir dung
trong qua trinh dan xuét cho tinh kha dung cua khoi 14n can nhu da xéac dinh hay khong,

duoc khai tao nhu sau cho cldx = 0..2, x = 0..CtbSizeY - 1 vay=0..CtbSizeY - 1:

IsAvailable[ cldx J[ x ][y ] = FALSE

Mang IsInSmr[ x ][ y ] xac dinh xem mau tai ( X, y) co nam bén trong ving danh
sach ung vién hop nhéit dung chung hay khong, duoc khoi tao nhu sau cho x =

0..CtbSizeY — 1 vay =0..CtbSizeY - L.

IsInSmr{ x ][ y ] = FALSE

alf_ctb_flag[ cldx ][ xCtb >> CtbLog2SizeY ][ yCtb >> CtbLog2SizeY ] bang 1
xac dinh rang bo loc vong thich ing duoc ap dung cho khéi cay ma héa cta thanh phan
mau duoc biéu thi boi cldx ctia don vi cdy ma hoa tai vi tri luma (xCtb, yCtb).
alf ctb_flag[ cldx ][ xCtb >> CtbLog2SizeY ][ yCtb >> CtbLog2SizeY ] bang 0 xac dinh
rang bo loc vong thich Gmg khong dugc 4p dung cho khéi cdy ma hoa cua thanh phan

mau duoc biéu thi bai cIdx ctia don vi cdy ma héa tai vi tri luma ( xCtb, yCtb ).

Khi alf ctb_flag[ cldx ][ xCtb >> CtbLog2SizeY ][ yCtb >> CtbLog2SizeY ] khong

hién dién thi gia tri nay dugc suy ra béang 0.

alf_ctb_use_first_aps_flag bang 1 xac dinh rang thong tin bd loc trong APS c6
adaptive parameter_set_id bang slice alf aps id luma[ 0 ] dugc su dung
alf ctb_use first_aps_flag bang 0 xac dinh rang CTB luma khong st dung théng tin bd loc
trong APS c6 adaptive_parameter_set id bang slice alf aps id_luma[ 0 ] Khi
alf ctb_use_first_aps_flag khong hi¢n di¢n thi s€ dwoc suy ra bang 0.

alf use_aps_flag bang 0 xéac dinh rang mot trong cac tap hop bo loc c¢d dinh duogc
ap dung cho CTB luma. alt_use_aps_flag bang 1 xac dinh rang tap hop bo loc tir APS
duoc ap dung cho CTB luma. Khi alf use_aps_flag khong hién dién thi gia tri nay duoc

suy ra la bang 0.
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alf luma_prev_filter_idx_minusl cong 1 x4c dinh b6 loc trude d6 duge ap dung cho
CTB luma. Gia tri alf luma prev_filter_idx_minusl s@ ndm trong khoang tir O dén
slice num_alf aps ids_luma - 2, bao gom ca hai gia ti nay. Khi

alf luma_prev_filter_idx_minusl khong hién dién thi gia tri nay duogc suy ra bang 0.

Bién AIfCtbFiltSetldxY[ xCtb >> CtbLog2SizeY ][ yCtb >> CtbLog2SizeY ] xac
dinh chi 36 tap hop bd loc cho CTB luma tai vi tri ( xCtb, yCtb ) dugc suy ra nhu sau:

—  Néu alf ctb_use first aps_flag bang 1, AIfCtbFiltSetldxY[ xCtb >>
CtbLog2SizeY ][ yCtb >> CtbLog2SizeY ] duoc dat bang 16.

— Mat khac, néu alf use aps_flag bang 0, AIfCtbFiltSetldxY[ xCtb >>
CtbLog2SizeY [ yCtb >> CtbLog2SizeY ] sé duoc dat bang alf luma_fixed filter_idx.

— Néu khong thi AIfCtbFiltSetldxY[ xCtb >> CtbLog2SizeY ][ yCtb >>
CtbLog2SizeY ] s¢ duoc dat bang 17 + alf luma_prev_filter_idx_minusl.

alf luma_fixed_filter_idx xac dinh bo loc ¢b dinh duoc ap dung che CTB luma. Gia

tri alf luma_fixed_filter_idx sé& nam trong khoéang tur 0 dén 15, bac gdom ca hai gia tri nay.

alf_ctb_filter_alt_idx[ chromaldx ][ xCtb >> CtbLog2SizeY ][ yCtb >>
CtbLog2SizeY ] xac dinh chi s ctia b loc sic do thay thé dwoc 4p dung cho khéi cdy ma hoa
cua thanh phén sic dd c6 chromaldx bang 0 dbi véi Cb va chromaldx bang 1 ddi véi Cr, cla
don vi cdy ma hoéa tai vi td luma ( xCtb, yCtb ). Khi
alf ctb_filter alt_idx[ chromaldx ][ xCtb >> CtbLog2SizeY ][ yCtb >> CtbLog2SizeY ]

khong hién dién, nd sé& dugc suy ra bang 0.

alf_cross_component_cb_flag[ xL / CcAlfWidthCbL ][ yL / CcAlfHeightCbL ] bang
0 biéu thi ring bd loc Cb thanh phan chéo khong dugc ap dung cho khéi ctia cac mau thanh
phan mau Cb tai vi i luma (xL, yL). alf cross_component_cb_flag[ xL /
CeAlfWidthCbL ][ yL/CcAlfHeightCbL ] bing 1 biéu thi rang bg loc Cb thanh phan chéo
duoc ap dung cho khdi cia cac mau thanh phén mau Cb tai vi trf luma (xL, yL)

alf cross_component_cr_flag[ xL / CcAlfWidthCbL ][ yL / CcAlfHeightCbL |
bang 0 bidu thi ring b6 loc Cr thanh phan chéo khong duoc dp dung cho khéi cta cac
mau thanh phan mau Cr tai vi tri luma (xL, yL). alf cross_component_cr_flag[ xL /
CeAIfWidthCbL ] [ yL / CcAlfHeightCbL ] bang 1 biéu thi rang bo loc Cr thanh phan

chéo duoc ap dung cho khoi cuia cac mau thanh phan mau Cr tai vi tri luma (xL, yL)
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Can luu y rang theo mot vi du, [ xL / CcAIfWidthCbL ][ yL / CcAltHeightChl. | c6
thé duoc biéu thi bang cach st dung phép todn dich chuyén /.

Ngoai ra, ddi véi Bang 17, JVET-02001 bao gbém cac phan tu cu phap sau trong
ciu tric ¢t phap cua tap hop thong s6 hinh anh:

pic_width_in_luma_samples x4c dinh chi¢u rong cua mdi hinb anh dugc giai ma tham
chidu dén PPS theo don vi mau luma. pic_width_in_luma_samples khong duge bang 0 ma
phai 1a bdi s6 nguyén clta Max( 8 MinCbSizeY ) va phai nho hon hoac bang
pic_width max_in_luma_samples.

i hi subpics_present flag bing 1. gid ui pic_width in_luma_samples phat bang vai
pic_width_max_in_luma_samples.

pic_height_in_luma_samples xac dinh chiéu cao cua moi hinh anh dugc giai ma tham
chidu ¢én PPS theo don vi miu luma. pic_height in_luma_samples khong dugc bang 0 va
phai la bdi s6 nguyén ctia Max( 8, MinCbSizeY ) va phai nho hon hodc bang
pic_height max_in_luma_samples.

Khi subpics present flag bang 1, gia tri pic_height in_juma_samples phai bang
pic_height max_in_luma_samples.

Pat refPicWidthInLumaSamples va refPicHeightInLumaSamples lan lugt la
pic_width_in_luma_samples va pic_height in_luma_samples, trong hinh anh tham chiéu
ctia hinh anh hién tai tham chiéu dén PPS nay. Cén co su tuong thich chudi bit ma tat ca
cac diéu kién sau déu dugc thoa man:

— pic_width_in_luma_samples * 2 s& 16n hon hodc bang refPicWidthInLumaSamples.

—pic_height in luma_samples * 2 s& 16n hon hodc bang refPicHeightInLumaSamples.

—pic_width in_luma_samples s&€ nho hon hodc bang refPicWidthInLumaSamples * 8.

— pic_height_in_luma_samples s& nho hon hoac bang refPicHeightinLumaSamples * 8.

Cac bién PicWidthInCtbsY, PicHeightInCtbsY, PicSizelnCtbsY,
PicWidthInMinCbsY, PicHeightInMinCbsY, PicSizeInMinCbsY, PicSizelnSemplesY,
PicWidthInSamplesC va PicHeightInSamplesC dugc suy ra nhu sau:

PicWidthInCtbsY = Ceil( pic_width_in_luma_samples + CtbSizeY )
PicHeightInCtbsY = Ceil( pic_height in_luma_samples + CtbSizeY )
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PicSizelnCtbsY = PicWidthinCtbsY * PicHeightInCtbsY

PicWidthInMinCbsY = pic_width_in_tuma_samples / MinCbSizeY

PicHeightInMinCbsY = pic_height_in_luma_samples/ MinCbSizeY

PicSizelnMinCbsY = PicWidthInMinCbsY * PicHeightInMinCbsY

PicSizelnSamplesY = pic_width_in_luma_samples * pic_height in_luma_samples

PicWidthinSamplesC = pic_width_in_luma_samples / SubWidthC

PicHeightInSamplesC = pic_height_in_luma_samples / SubHeightC

Ngoai ra, JVET-02001 bao gbm cac phan tir ¢t phap sau treng céu tric ca phap cia
&p hop thong sb hinh anh:

pps__loop_ﬁiter_acr()ss__virtual_boundaries_disabled_ﬂag bang 1 xac dinh rang hoat
dong loc trong vong bi vo hiéu hoa trén dwong bién ao trong hinh anh tham chiéu dén PPS.
pps_loop filter across_virtual_boundaries_disabled_flag bang 0 xac dinh rang khong ap dung
vie vo léu héa hoat ddng loc trong vong do trong hinh doh tham chidu dén PPS. Cac hoat
dong loc trong vong bao gSm bo loc tach khoi, bd loc do 1&ch thich ung mau va cic hoat dong
loc vong thich | ung. Khi  khon g | hién dién, thi g1a i
pps_to oiiﬁlter_across__virmal_boundaries_disabled_'ﬂag duge suy ra 12 bing 0.

pps_.num_ver__vir‘tual_boundaries chi dinh s6 luong phan tr ci phép
pps_virtual boundaries_pos_x[ i ] hién dién trong PPS. Khi khong hicn dién

pps_num_ver virtual_boundaries, thi gid tri nay duoc suy ra 14 bang C.

pps_virtual_boundaries_pos x[ i ] dugc su dung dé tinh todn gid w1l
PpsVirtualBoundariesPosX [i], xac dinh vi tri ciia duong bién 4o hudng doc thir i theo don vi
mau luma. pos_virtual boundaries_pos_x[ 1 ] s& nam ftrong khoang tir 1 dén
Ceil( pic_ width_in luma_samples +a 8)— I, bao gom ca 2 gia tri nay.

Vi tri cia dudng bién do theo chicu dec PpsVirtualBoundariesPosX{ 1 } duoc suy ra

nhu sau:

PpsVirtualBoundariesPosX[ 1] = pps_virtual_boundaries_pos x[1]* 8
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Khoang cach giita hai bién 4o theo chiéu doc bat ky phai 16n hon hodac bang cac

mau luma CtbSizeY.

pps_num_hor_virtual_boundaries chi dinh s6 luong phan tir cG phap
pps_virtual _boundaries_pos_y[ 1 ] hién dién trong PPS. Khi

pps_num_hor virtual_boundaries khong hién dién, thi gia tri nay duogc suy ra la bang 0.

pps_virtual_boundaries_pos_y[ i ] duoc su dung dé tinh todn gia tri
PpsVirtualBoundariesPosY[ i ], xac dinh vi tri cua duong bién a0 hudng ngang thir i theo don
vi mau luma. pps virtual boundaries_pos_y[ 1 ] s€ nam trong khoang tur 1 dén

Ceil( pic_height in_luma_samples =8 )~ 1, bao gom ca 2 gia tri nay.

Vi tri ctia bién 4o theo chicu ngang PpsVirtualBoundariesPosY[ 1 ] dugce suy ra nine sau.
PpsVirtualBoundariesPosY[ i ] = pps_virtual boundaries_pos y[1]* 8

Khoang cach gitra hai bién ao theo chiéu ngang bét ky phai 1én hon hoac bing céac

mau luma CtbSizeY.

Vi du, nhu da cung cép O trén, dbi von Bang 5C va Bang 15, mot hodc nhiéu tap hop
b6 loc Cb va Cr thanh phan chéo ctia phén tir ¢t phép bd loc ¢6 thé duge bao hiéu, (vi du:
trong alf _data()). Trong mot vi dy, theo cac k¥ thuat trong tai liéu nay, mot hodc nhiéu tap
hop bo loc thanh ph?m chéo c6 thé dugc xac dinh cho bd giai ma (vi du: dugc luu trir trong
bd nhé bo giai ma). Nghia 1a, tdp hop bo loc thanh phén chéo mac dinh co thé duoc xac
dinh. Ngoai ra, theo mot vi du, tap hop bd loc thanh phﬁn chéo co thé duoc lap chi sb va
gid tri chi s6 c6 thé duoc bao hidu dé biéu thi tap hop bo loc thanh phén chéo s€ dugc ap
dung. Hon ntra, tap hop bd loc thanh phén chéo mac dinh c6 thé duogc dung két hop voi tap
hop bd loc thanh phan chéo dugc bao hiéu. Nghfa 14, vi du, theo mot vi dy, co ¢o thé dugc
bao hi€u biéu thi néu chi s duogc st dung dé biéu thi tap hop bo loc thanh ph?m chéo sé
duoc ap dung hoac néu tap hop bo loc thanh phén chéo duoc bao hiéu. Vi du, tap hop bo
loc méc dinh riéng co thé duoc xac dinh twong img cho Cb va Cr. Ngoéi ra, can luu ¥ rang
theo mot s6 vi du, céc tap hop bd loc ¢6 dinh va bo loc hé s$d duoc bao hiéu co thé o céac
kich thudc va/hodc hinh dang khéac nhau. Theo cac vi du nay, quy trinh loc ¢6 thé mo ta

viée loc cho mdi bd loc ¢6 hinh dang/kich thudce cu thé.
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Trong mét vi du, theo céc ky thudt trong tai licu nay. vi du nhu do1 véi ¢t phép va
nglr nghia hoc dugc cung cap ¢ trén d6i véi Bang 15-21, quy trinh loc vong thich g co

“thé duoc thuc hién dya trén nhiing diém sau:

Piu vao clia quy trinh nay 1a mang méu hinh anh tai tao trude bo loc vong thich tmg

recPicturer va, khi ChromaArrayType khong bang 0, cac mang recPicturecy va recPicturec:.

Pau ra cua quy trinh nay la mang mau hinh anh tai tao dd stra doi sau bo loc vong
thich ung alfPicturer va, khi ChromaArrayType khong bang 0, cac mang ccAlfPicturecy

va ccAlfPicturecr.

Gi4 tri mau trong mang mau hinh anh tai tao di sua d6i sau bd loc vong thich Gmg
alfPicturer va, khi ChromaArrayType khong bang 0, cac mang alfPicturecy va alfPicturec,
ban dau duoc dat bﬁng gia tri mau trong mang mau hinh anh tai tac trude bo loc vong
thich ng recPicturer va, khi ChromaArrayType khong bang 0, cAc mang recPicturecy, va

recPicturec, trong ung.
Ap dung céac bude theo thi ty sau day:

—  Péi voi moi don vi cdy ma hoa c6 vi tri khoi cdy ma hoa luma ( rx, ry), trong dorx =

0..PicWidthInCtbsY — 1 vary = 0..PicHeightInCtbsY — 1, cac diém sau sé duc_fc ap dung:

—  Khialf ctb flag[0][rx][ry] bang 1, quy trinh loc khéi cay ma hoa cho mau luma
nhu di x4c dinh duoc dan ra véi recPicturer, alfPicturer va vi tri khoi cay ma hoa
luma ( xCtb, yCtb ) duoc dat bang ( rx << CtbLog2SizeY, ry << CtbLog2SizeY )

]am dau vao, va dau ra 1a alfPicturer. hinh anh dwgc loc da sua do.

—  Khi ChromaArrayType khac 0 va alf ctb_flag[ 1 ][ rx ][ ry ] bang 1, quy trinh
loc khéi cay ma hoa ddi véi mau séc dd nhu duoc xac dinh duoc dan ra véi
recPicture dugc dat 1a bﬁng recPicturecy, alfPicture dugc dat béng alfPicturecy,
vi tri khdi cdy ma hoa sic do ( xCtbC, yCtbC) dugc dat bang ((rx <<
CtbLog2SizeY) / SubWidthC, (ry << CtbLog2SizeY)/ SubHeightC ), va chi s6
b loc sdc do thay thé altldx duoc dt bang alf ctb_filter_alt_idx[ 0 ][ = ][y ]

la dAu vao, va dau ra la hinh anh duoc loc da sira d6i alfPicturecy.

_  Khi ChromaArrayType khac 0 va alf ctb_flag[ 2 ][ rx ][ 1y ] bang 1, quy trinh
loc khoi cdy ma hoa cho mau sic d6 nhu da dugce xac dinh duoc dan ra vai

recPicture duoc dat bang recPicturecy, alfPicture dugc dat béng alfPicturecr, vi
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(i cAy mi héa sic d6 (xCtbC, yCthC) duge dit bang ( {rx << CtbLog2SizeV)
/ SubWidthC, (ry << CtbLog2SizeY) / SubHeightC), va chi s6 bo loc séc do
thay thé altldx dugc dat bang alf ctb_filter alt_idx[ 0 ][ rx ][ ry ] la dau vao,

va dau ra 1a hinh anh duoc loc da sta doi alfPicturec:.

P&i véi moi vi tri luma ( rx, 1y), trong do 1x = 0..pic_width in_luma_samples /
CcAlfWidthCbL — 1 va ry = 0..pic_height_in_luma_samples / CcAlfHeightCbL

1, céc diém sau s dugc 4p dung:

—  Khi ChromaArrayType khong bang 0 va alf cross_component_cb flagl rx [ vy |
bang 1, quy trinh lpc thanh phan chéo cho khéi cua mau sic dd nbu di xac dinh
duoc dan ra véi recPictwrer dugce dat béng recPicturer, alfPicturec dugc dai b{ing
alfPicturecs, khoi sic do ¢ha vi tr mau ( xC, yC ) duge dat béan g
( rx * CcAlfWidthCbL / SubWidthC, ry * CcAltHeightCbL / SubHzightC ),
ccAlfWidth duoc dat bé“mg CcAIfWidthCbL / SubWidthC, ccAlfHeight ducc
dat bing CcAlfHeightCbL / SubHeightC, va hé sb bd loc thank phéii chéo
CcAlfCoeff] j ] duoc dat bang CcAlfCoeffes[ j ], voij = 0.13, la diu vao, va
dau ra 12 hinh anh duoc loc da sta ddi ccAlfPicturecy.

P&i voi rﬁQi vi i luma ( rx, 1y), trong d6 rx = 0..pic_width_in_luma_sanipies /

CeAlfWidthCrL — 1 vary = 0..pic_height_in_luma_samples/ CcAlfHergntCri —1,

diém sau s& dugc ap dung:

- Kh ChromaArrayTyjée khéc 0 va alf_C1‘oss__cmnbonentfr_ﬂaé[ X [ ry | bang
i, quy trinh loc thanh phan chéo cho khéi ciia mau sic do nhu da xéac dinh bén
duoi duge dan ra véi recPicturer duge dat béng recPicturer, alfPicturec dugc
dat b'é’mg alfPicturecy, khdi sdc dd cua vi i mau (xC, yC) dugc dat béng
(rx * CcAltWidthCrL / SubWidthC, ry* CcAffHeigh‘tCrL / SubHeightC ),
ccAlfWidth duge dat bﬁng CcAIfWidthCrL / SubWidthC, c;cAlﬂ{evigh't duoe dar
bang CcAlfHeightCrL / SubHeightC, va he¢ s bd loc thanh phan chéo
CcAlfCoeff] j | duoc dat bang CeAlfCoeffe,[ j |, voij=0.13, la dau vao, va

dau ra 12 hinh anh duoc loc da stra doi ccAlfPicturecr.

Quy trinh Joc thanh ph‘fm chéo cho khdi mAu sic dd

Gié tri dau vao cta quy trinh nay la:
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~ jrang mau hinh dnh hma tai tao recPicturey, trude qua triczh loc vorg thich ung

luma,
—  maéng mau hinh anh sac d6 tai tao da loc alfPicturec,

— i tri sac d6 ( xC, yC ) xac dinh mau cua khoi mau sac do hién tai trén cung

hén trai so véi mau cua hinh anh hién tai trén cung bén trai,
— chiéu rong ccAlfWidth cua khdi méu sdc do
—  chidu cao ccAlfHeight cia khdi mau sac do
—  hésd b loc thann phin chéo CeAlfCoeftlj], véij=0..13

Déu ra cla quy trinh ndy 1a mang mau hinh anh sac d¢ tii tao duoc loc d2 sua dot

ccAlfPicture. Vi tri luma khéi cdy ma hoa ( xCtb, yCtb ) duge suy ra nhu sau:

xCtb = ( ( { xC * SubWidthC ) >> CtbLog2SizeY ) << CtbLog2SizeY

yCtb = ( ( ( yC * SubHeightC ) >> CtbLog2SizeY ) << CtbLog2SizeY

B¢ suy ra cac mau sdc do tai tao da loc ccAlfPicture[ xC + x ][ yC +y ], mo1 méau
sac do tai tao trong khoi céc mau séc do hién tai alfPicturec[ xC + x J[ yC +y Jvoix =

0..ccAlfWidth - 1, v = 0..ccAlfHeight — 1, duge loc nhu sau:
~  Vitrf luma (xL, yL) tuong ung voi mau sic dd hién tai & vi tri sic d6 (xC + x, yC
+y) duoc dat bang ( (xC + x) * SubWidthC, { yC+y) * SubHeightC )
— Vitrf luma ( hew <, vyL+j ) VO 1=-2.2,j=-2.3 bén trong mang recPicturer dugc
suy ra nhu sau:
~  Néu pps»__loop_filter_across_virtua]__boundaries_disabled_ﬂag bang 1, va
PpsVirtualBoundariesPosX[ n | % CtbSizeY khac 0, wva xL -
PpsVirtualBoundariesPosX[ n ] 16n hon hoac bang 0 va nho hon 3 dbi véi moi

n=0.pps_num_ver_virtual_boundaries — 1, diém sau s& dugc ap dung:
Iy + i = Clip3( PpsVirtualBoundariesPosX[ n ], pic_width_in_Juma_samples — 1. xL + 1)
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—  Mat khac, néu pps_loop_ﬁlter_across_viifual_boundaries_disabled_ﬂag bang 1,
va  PpsVirtualBoundariesPosX[ n ] % CtbSizeY khac 0, va
PpsVirtualBoundariesPosX[ n J- xL 16n hon 0 va nho hon 4 cho moi n =

0..pps_num_ver_virtual_boundaries — 1, diém sau s& dugc ap dung:

hy + i = Clip3( 0, PpsVirtualBoundariesPosXfn ] - 1, xL +1)

—  Néu khong sé ap dung diém sau day:

hy-i= Clip3( 0, pic_width_in_luma_samples — 1, xL + 1)

~  Néu pps_loop_filter_across_virtual_boundaries_disabled_ﬂag bang 1, va
PpsVirtualBoundariesPosY[ n ] % CtbSizeY khac 0, va yL -
PpsVirtualBoundariesPosY[ n ] 16n hon hodc bang 0 va nho hon 3 dbi voi moi

n=0..pps_num_hor virtual_boundaries — 1, di¢m sau s€ dugc ap dung:

vy +j = Clip3( PpsVirtualBoundariesPosY[ n ], pic_height_in_luma_samples — 1, yL +])

— Mit khac, néu pps_loop_ﬁlter_across_virtual_boundaries_disabled_ﬂag bang 1,
va  PpsVirtualBoundariesPosY[ n ] % CtbSizeY khac 0, wva
PpsVirtualBoundariesPosY[ n ] — yL 1én hon 0 va nho hon 4 cho moi n =

0..pps_num_hor_virtual_boundaries — 1, diém sau s¢ duoc ap dung:

vy +j = Clip3( 0, PpsVirtualBoundariesPosY[ n ]-1,yL+7J)

—  Néu khong s& &p dung diém sau day:

vy+j = Clip3( 0, pic_height_in_luma_samples — i,yL+j)
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— Céac bién clipLeftPos, clipRightPos, clipTopPos va clipBottomPos duoc suy
ra bang cach dan ra quy trinh dan xuét vi tri bién ALF nhu dugc xéac dinh bén

dudi véi (xCtb, yCtb ) va ( xL — xCtb, yL — yCtb ) la dau vao.

— Do léch vi trf mAu huéng doc yM2, yM2, yM1, yP1, yP2 va yP3 dugc quy dinh

trong Bang 22 theo vi tri mau luma huéng doc yL, clipLeftPos va clipRightPos.

— D6 léch vi tri mau hudng ngang xM1, xM2, xP1 va xP2 duge quy dinh trong

Bang 23 theo vi tri mau luma hudéng ngang xL, clipLeftPos va clipRightPos.

- Bién curr dugc suy ra nhu sau:

curr = alfPicturec[ xC +x, yC +y ]

—  Mang ctia hé s6 bd loc thanh phan chéo f] j ] dwoc suy ra nhu sau, voij = 0..13:

flj]= CcAlfCoeff] j ]

— Bién sum dugc suy ra nhu sau:
sum = ] 0 ] * recPicturer[ hy, vy +ym2 | +
f] 1 ] * recPicturer] hxexmi, Vy+ymi | +
f] 2 ] * recPicturer[ hx, vy +ymi ] +
f] 3 ] * recPicturer| hxxp1, Vy+ym1 _] +
f] 4 ] * recPicturer[ hxsmz, vy | +
f] 5 ] * recPicturer[ hx+xomi, vy ] +
f] 6 ] * recPicturer[ hx, vy ] +
f] 7 ] * recPicturer| hxixpr, vy ] +
f] 4 ] * recPicturer| hx+xp2, vy ] +

1] 4 ] * recPicturer[ hxsxma, Vy+ye1 | +

120/204



50302 1217204

fT 8 ] * recPicturer] hx+xa1, Vy+yp1 |+
f[ 9 ] * recPicturer[ hx, vy+yp1 ] +
f] 10 ] * recPicturer| hx+xp1, Vysyp1 | +
f] 4 ] * recPicturer[ hx+xp2, Vy+yp1 | +
f[ 11 ] * recPicturer] hywmi, Vy+yp2 ] +
fT 12 ] * recPicturer| hx, vy +yp2 | +
f[ 13 ] * recPicturer] hxexp1. Vy+yp2 | +
f1 0 ] * recPicturer] hy, vy+yp3 ] +

sum = curr + (sum + 64 )>>7)

Mang mau hinh anh sic dd tai tao duoc Joc da suira doi ccAlfPicture] xC + x ][ yC

+y ] dugc suy ra nhu sau:

ccAlfPicture] xC + x ][ yC +y ] = Clip3( 0, { 1 << BitDepthc ) - 1, sum)

[ Picu kién yM2|yM1| yP1|yP2|yP3
yL == clipTopPos + ! -1 |-1]1 203 J
yL == clipTopPos D, 0 1 2 03
yL == clipBottomPos — 1 -2 1-110 ;010
yL == clipBottomPos — 2 -2 =111 1 1 B
VL = = clipBottomPos — 3 D122
Néu khong 2 -1 123
Bang 22
Diéu kién xM2 | xM1 | yP1 | xP2
xL == clipLeftPos + | —1 -1 1 2
xL == clipLeftPos 0 0 | 1 2
xL = = clipRightPos — 1 -2 1 -1 0 0
<L = = clipRightPos — 2 I N O
Néu khong ol a2
Bang 23

DAn xut vi tri bién ALF

Gié tri dau vao cua quy trinh nay la:
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- vi ui luma ( xCtb, yCtb) xac dinh mau ctia khoi céy ma hoa luma hién tai trén

cung bén trai so voi mau cua hinh anh hién tai trén cung bén trai,

- vi tri luma ( x, y ) x4c dinh mau hién tai so v6i mau trén cung bén trai cua khoi

cady ma hoa luma hién tai.
Gia tri dau ra cta quy trinh nay 1a:
— i i duong bién doc bén trai clipLeftPos,
—~  vi tri duong bién doc bén phai clipRightPos,
—  vi tri dudng bién ngarg bén trén clipTopPos,
—  vi tri duong bién ngang bén dudi clipBottomPos.
Cac bién clipLeftPos, clipRightPos, clipTopPos va clipB@tonﬂPos duoc dat bang —128.
Bién clipTopPos dugc sua doi nﬁu' sau:

~ Néu dudng bién dudi cing cua khoi cay ma hoa hién tai khong phai la dwong bién
dudi cung cta hinh anh va y — ( CtbSizeY — 4) 1on hon hoic bang 0, bién
clipTopPos duoc dat bang yCtb + CtbSizeY —4.

~ Mat khéc, néu .pp.s_,loop_filter_a'cross_virtual__boundaries_disabled_ﬂag bang
1, va Pps\’irtﬁalBoundariesPos'Y[ n ] % CtbSizeY bang 0, va yCtb + y —
PpsVirtualBoundariesPosY[ n ] 16n hon hodc bang 0 va nhé hon 3 cho moi n

= 0..pps_num_hor_virtual_boundaries — 1, di€ém sau s& dugc ap dung:
clipTopPos = PpsVirtuailBoundariesPosY[ n |

Mt khac, néu v nho hon 3 va duong bién trén cing cia khoi cay ma hoa hién tai

khong phai 1 duong bién trén cung ctia hinh anh, va mot hodc nhiéu diéu kién sau

la ding thi bién clipTopPos dugc dit bang yCtb:

— Néu duong bién wén cung clia khoi cay ma hoa hién tai la dwong bién trén
cung cua khoi (brick), va loop_filter_across_bricks_enabled flag bang 0.

— Néu duong bién trén ctng cta khoi cdy ma héa hign tai la duong bién trén

cung cua manh, va loop_filter across_slices_enabled flag baug 0.

h—s
o
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—  Néu duong bién trén cung cta khéi cay ma hoa hién tai la duong bién trén clng
ctia hinh anh phu, va loop_filter_across_subpic_enabled_flag[ SubPicldx | bang 0.

Bién clipBottomPos dugc sua d6i nhu sau:

Néu duong bién duédi cung cua khéi cidy ma héa hién tai khong phai la duong bién

dudi cung cua hinh anh va CtbSizeY — 4 —y 1én hon 0 va nho hon 4, bién

clipBottomPos duogc dat bang voi yCtb + CtbSizeY — 4.

Mit khéc, néu pps_loop_filter across_virtual_boundaries_disabled_flag bang 1,
PpsVirtualBoundariesPosY[ n ] % CtbSizeY bang 0,

PpsVirtualBoundaricsPosY[ n ] khong bang pic_height in_luma_samples —1 hodc
0, va PpsVirtualBoundariesPosY[ n ] — yCtb —y 16n hon 0 va nho hon 4 cho moin

=(..pps_num_hor_virtual_boundaries — 1, diém sau s& dugc ap dung:

clipBottomPos = PpsVirtualBoundariesPosY[ n ]

Mat khéc, néu CtbSizeY — y nho hon 4 va duong bién dudi cung cua khéi cay ma

héa hién tai khong phai 1a duong bién dudi cung cua hinh anh va mot hoac nhiéu

didu kién sau la dang, bién clipBottomPos dugc dat bang yCtb + CtbSizeY:

—  Néu duong bién dudi cing cua khéi cdy ma hoa hién tai 1a duong bién dudi
cung cta khdi, va loop_filter_across_bricks_enabled_flag bang 0.

—  Néu duong bién duéi cing cua khdi cdy mé hoa hién tai 1a duong bién dudi
cung cua manh, va loop_filter_across_slices_enabled_flag béang 0.

—  Néu duong bién duéi cung cta khéi cay ma hoa hién tai 1a duong bién dudi cung

cta hinh anh phy, va loop_filter_across_subpic_enabled_flag[ SubPicldx ] bang 0.
Bién clipLeftPos duoc stra d6i nhu sau:

Mt khéc, néu pps_loop_filter across_virtual_boundaries_disabled_flag bang 1, va
PpsVirtualBoundariesPosX[ n ] % CtbSizeY bang 0, va xCtb + x —
PpsVirtualBoundariesPosX[ n ] 16n hon hoéc bang 0 va nhd hon 3 cho moin =

0..pps_num_ver virtual_boundaries — 1, diém sau s& duoc ap dung:
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clipLeftPos = PpsVirtualBoundariesPosX[ n ]

Mat khac, néu x nho hon 3, dudng bién bén trai cua khoi cady ma hoa hién tai

khéng phai 1a duong bién bén trai ctia hinh anh va mot hoac nhiéu diéu kién sau la

dtng, thi bién clipLeftPos dugc dat bang xCtb:

— Néu duong bién bén trai cua khoi cdy ma hoa hién tai la duong bién bén trai
ctia khdi (brick), va loop_filter_across_bricks_enabled flag bang 0.

— Néu dudng bién bén trai cua khoi cdy ma hoa hién tai 1a duong bién bén trai
cia méanh, va loop_filter across_slices_enabled_flag bang 0.

— Néu duong bién bén trai ctua khoi cay ma hoa hign tai la duong bién bén trai cua

hinh anh phu, va loop_filter_across_subpic_enabled_flag[ SubPicldx | bang 0.
Bién clipRightPos dugc stra d6i nhu sau:

Néu pps_loop_filter_across_virtual_boundaries_disabled flag bang 1, va
PpsVirtualBoundariesPosX[ n ] % CtbSizeY bang 0, va
PpsVirtualBoundariesPosX[ n ]- xCtb — x 16n hon 0 va nho hon 4 cho moin=_

0..pps_num_ver_virtual_boundaries — 1, di¢ém sau s€ duoc ap dung:

clipRightPos = PpsVirtualBoundariesPosX[ n ]

Mit khac, néu CtbSizeY — x nho hon 4 va duong bién bén phai cua khéi cay ma

hoa hién tai khong phai 1a duong bién bén phai ctia hinh anh va mot hodc nhiéu

diéu kién sau la dang, thi bién clipRightPos dugc dat bang xCtb + CtbSizeY:

—  Néu duong bién bén phai cia khéi cay ma hoa hién tai la duong bién bén phai
ctia khdi, va loop_filter across_bricks_enabled_flag bang 0.

—  Néu dudng bién bén phai cta khéi cdy ma hoa hién tai la duong bién bén phai
ctia manh, va loop_filter_across_slices_enabled_flag bang 0.

—  Néu duong bién bén phai clia khdi cay ma hoa hién tai la duong bién bén phai cua

hinh anh phu, va loop_filter_across_subpic_enabled_flag| SubPicldx ] bang 0.
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Nhu dirge md ta & trén, phan tir ¢t phap b thé dwoc mi hoéa entropy theo CABAC
hodc tuong tu. Trong mot vi dy, theo cac ky thuat trong tai liéu nay, su nhi phan hoa
alf cross_component_cb_flag va/hoac alf_cross_component_cr_flag co the la d6 ca co
dinh, FL, nhi phan héa voi gia tri cuc dai, cMax = 1. Ngoai ra, trong mot vi du, theo cac
ky thuat trong tai liéu nay, dbi vai  alf_cross_component_cb_flag  va/hoac
alf_cross_component_cr_flag hai bién pStateldsC va pSrateldx] tuong Umg voi cic chi

56 trang thai xéc suat & ma hoa CABAC c6 thé duoc khoi tao nhu sau:

Bang 24 va Bang 23 chua cac gid tri cta bién 6 bit initValue duge st dung d¢ kho
tao cac bién ngir canh duoc gan cho cac phan tir ¢O phép aif_cross_component_cb_flag
and alt_cross _component_cr_flag. Trong 24 va Bang 25. céc gia tri cua bién ctxTdx duoc
anh xa dén initValue va shiftldx. Céin luu y rang trong 24 va Bang 25, gid uf shiftldx
duoc si dung dé suy ra gid tri shifr cho quy trinh chuyén tiép trang thai. Ngeai ra. gia i

EP biéu thi xac sudt ngang nhau va twong (mg vdi gia tri 35 trong JVET-02001.

ctxldx of 1
Bién khéi tao alf_cross_cemponent_cb_flag |
[ 0 |,, -1 2 |
initValne EP EP EP
shiftldx 0 ¢ 0
~Bang 24

Rién khoi tao

alf cross_com

. ctxtdx of

o

ponent_cr_flag |

-
o | 1 2
initVaine EP EP EP \‘
shiftldx 0 0 0

Tu muc nhap trong bang 6 bit initValue, hai bién 3 bit slopeidx

suy ra nhu sau:
slopeidx = initValue >> 3

offsetldx = initValue & 7

Béang 25

[N
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va offsetldx dugc

Céc bién m va n (duoc s dung khi khéi tao cdc bién nglr canh) dugce suy ra i
2 g < - 5 J

slopeldx va offsetldx nhu sau:
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m = slopeidx — 4
11 = (offsetldx * 18 )+ 1

Hai gia tri dugc gén cho pStateldx0 va pStateldx! dé khoi tao dugc suy ra tu

SliceQpv, duoc suy ra nhu da cung cap 6 trén:

Vi cac bign m va n, sy khot tao dugc xac dinhi nhu sau:

preCtxState = Clip3( 1, 127, ((m * ( Clip3( 0, 51, SliceQpy ) —16))>>1)+n)

Hai gia iri duoc gén cho pStateldx0 va pStateldx! de khot tao duee suy ra nhu sau.

pStateldx0 = preCixState << 3

pStateldx1 = preCtxState << 7

ctxldx ma can khéi tao cho mdi kiéu trong so ba kicu khai tao, duge xac dink boi bién
nitType, dwoc liét ké rong Bang 26. DAi voi leal méanh P va B, viéc suy ra mitType phu
thude vao gid tri ctia phan tir ¢t phap cabac_init_flag. Bien mitType duoc suy ra nhur sau:
if( slice type ==1)

nitTvpe =G
else if( shce _type ==P)

initType = cabac_init_flag 7?2 : 1
khac

initType = cabac_init_flag? 1:2

=

N initType

Phin ti et phap 0 | -2
aif_cross_component_cb_flag[ [ ] 0 1 2
alf _cross_component_cr_flag[ ][ ] 0 1 | 2
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Bang 26

Tu Bang 26, bién ctxIdxOffset duge dit bang voi initType. Bién cixldx dugce dat
bang tong cua ctxInc va ctxIdxOffset.

Theo mot vi dy, viéc gan ctxInc dugc xac dinh nhu sau véi condL va condA dugc
xéac dinh trong Bang 27:
P4i véi phan tir ¢t phéap alf_cross_component_cb_flag[ x0/
CcAlfWidthCbL ][ y0 / CcAlfHeightCbL ] va alf_cross_component_cr_flag[ x0 /
CcAlfWidthCrL ][ y0 / CcAlfHeightCrL J:

ctxIne = ( condL && availableL ) + ( condA && availableA ) + ctxSetldx * 3

1
ctxSetldx

r flag[ x0/

lag[ x NbL /

lag [ xNbA /

Phan tir ¢t phap condL condA
alf cross_component_c falf_cross_component_cb_ alf cross_component_cb_ 0
b flag[ x0/ flag[ xNbL / flag[ xNbA /
CcAIfWidthCbL ][ y0 / |CcAlfWidthCbL ][ yNbL |CcAlfWidthCbL J[yNbA /
CcAlfHeightCbL ] / CcAlfHeightCbL ] CcAlfHeightCbL |
alf cross_component_calf_cross_component_cr_f alf cross_component_cr_f] 0

|

CcAIfWidthCrL ][ y0 / [CcAlfWidthCrL ][ yNbL /(CcAlfWidthCrL ][ yNbA / !

CcAlfHeightCrL ] CcAlfHeightCrL | CcAlfHeightCrL | %
Bang 27

Déi véi Bang 27, trong mdt vi du, mdi phan tir ¢t phép trong condL va/hodc condA

6 thé duoc so sanh véi 0, vi du: ¢6 thé thém kiém nghiém “== 0"

Trong mot vi du, theo cac ky thuat trong tai liéu nay, viéc loc thanh phﬁn chéo ¢6 thé
bao gSm budc st dung bo loc khuéch dai béng khong. Theo mét vi du, t'éng céc hé sé danh
cho bd loc khuéch dai bang khong 12 0. Cén luu ¥ ring bd loc khuéch dai bang khong co
téng hé sb béng 0 ¢6 thé cho hiéu qua ma hoa tdt hon dbi voi mot sé hé s duoc bao hiéu,
vi hé s6 bd loc khong ky hidu co thé duoc xac dinh va st dung. Nghia la, khi tong cac hé
s6 danh cho bd loc khuéch dai béng khong 1a 0, gid tri cho hé s6 cua bd loc ¢o thé duoc
suy ra néu gia tri ciia hé s6 bo loc con lai duge biét dén, va nhu vay thi khong cén phai bao
hiéu rd rang mot trong cac hé sb, didu nay s& tiét kidém tde do bit. Ngoai ra, can luu ¥ rang

trong céac vi dy khac, bo loc co the dugc tach thanh hai hodc nhiéu tap hop con cua h¢ s
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va gia tri cua hé sb trong mdi tap hop con ¢ thé cén tinh t6ng thanh mot gia tri cu thé (vi
du: gi4 tri khong nht thiét bang 0). Vi du: theo mdt vi du, bo loc ¢6 thé duoc chia (vi du:
theo chiéu ngang, chiéu doc hoic vé duong chéo) thanh hai nira c¢6 kich thude b?lng nhau.
Cac hé $6 trong nua thu nhét c6 thé duoc gidi han dé tinh téng thanh mét gia tri xac dinh
trude (vi du: bidu dién diém cd dinh 12 0,5) va céc hé s6 trong nira thir hai ¢o thé duoc gigi
han dé tinh té)ng trir di gid tri xdc dinh trudc. Gia tri dinh trude cling c6 thé béng 0.

HINH 20A-20B minh hoa vi du vé bo loc ¢ gia lugng béng khong voi 'téhg céac hé
s6 bang khong. Nghia 1a, nhu duoc minh hoa trong Hinh 20A-20B, ddi v6i s6 lugng mau
gia do bo loc, he s& N, N-1 duoc bao hiéu va mot hé sb duoc suy ra. Can luu ¥ réng viéc
st dung bo loc co gia luong bang khong voi tong cac hé so bang 0 co thé duge dp dung

cho moi kich thude va hinh dang b loc dugc md ta trong ta fiéu nay.

DPéi voi HINH 20A, theo mot vi du, quy trinh loc twong ung co thé dua trén nhiing

diém sau:

Quy trinh loc thanh phan chéo cho khoi mau sic do
Gi4 tri dau vao cta quy trinh nay la:

—  méng mau hinh anh luma tai tao recPicturer trudc qua trinh loc vong thich tng

luma,
- mang mau hinh anh sac do tai tao da loc alfPicturec,

—  vitrisac do ( xC, yC ) xac dinh méu cua khoi mau sac do hién tai trén cung

bén trai so véi mau cua hinh anh hién tai trén cung bén trai,
—  chiéu rong ccAlfWidth cta khéi mau sic do
—  chidu cao ccAlfHeight ctia khdi mau sic @0
—  heé sd bo loc thanh phfin chéo CcAlfCoeff]j], véi)=0.7

Pau ra clia quy trinh ndy 12 mang mau hinh anh sac do tai tao duoc loc da sua doi

ccAlfPicture.

Vi1 tri luma khdi cay ma hoa ( xCtb, yCtb ) duoc suy ra nhu sau:

xCtb = (( ( xC * SubWidthC ) >> CtbLog2SizeY ) << CtbLog2SizeY
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vCtb = ( ((yC * SubHeightC ) >> CtbLeg28izeY ) << CtbLog2SizeY

DPé suy ra cac mau sic do tai tao da loc ccAlfPicture[ xC +x [ yC + vy ], mé&i mau
sac do tai tao trong khoi cac mau sic do hién tai alfPicturec| xC +x J[ yC+v ] véix =
0..ccAlfWidth — 1, y = 0..ccAlfHeight — 1, duoc loc nhu sau:

- Vi trf luma (xL, yL) tvong Umg vé1 mau sac do hién tai & vi tri sac do (xC + x,

yC -+ y) duoe dat bang ( (xC +x) * SubWidthC, (yC +y ) * SubHeigntC }

— Vit luma (hal i, vyLe) v 1 =117 = ~1.2 bén trong mang recPicture

duoc suy ra nhu sau:

~  Néu pps_loop_filter_across_virtual_boundarics__disabied__ﬂag bang 1, va
PpsVirtualBoundariesPosX[ n ] % CtbSizeY khac ¢, va xL -
PpsVirtualBoundariesPosX[ n ] 1én hon hodc bang 0 va nho hon 3 d6i vo1 moi

n=0.pps num_ver virtual_boundaries — I, diém sau s& duoc ap aung:

hxe +1 = Clip2( PpsVirtualBoundariesPosX[ n |, pic_width_in_luma_samples — 1, xL +1)

—  Mit khic, néu pps loop_filter across_virtual_boundaries_disabled_flag bang 1,
va  PpsVirtualBoundariesPosX[ n ] % CthSizeY khac 0, va
PpsVirtualBoundariesPosX[ n ]— xL 16n hon 0 va nhé hon 4 cho moi n =

0.pps_num_ver virtual_boundaries — 1, diem sau s& dugc ap dung:

hy+i = Clip3( 0, PpsVirtualBoundariesPosX[ n ] - 1, xL + 1)

— - Néu khong sé ap dung diém sau day:

hy+i = Clip3( 0, pic_width_in_luma_samples — 1, xL +1) -
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Neéu pps__loop__fmzer_across_virtual__bounda1‘i¢:s_disabied__ﬂag bang 1. va
PpeVirtualBoundariesPosY[ n ] % CthSizeY khac 0. va yL -
PpsVirtualBoundariesPosY[ n ] 16n hon hodc bang 0 va nho hon 3 d6i vé1 mol

n=0.pps_num_hor_virtual_boundaries — 1, diém sau s& dugc ap dung:
vy+; = Clip3( PpsVirtualBoundariesPosY[ n |, pic_height_in_luma_samples — 1. yL +])

- Mt khac, néu pps. ‘!oop_ﬂﬁlter_across_virtual_boundaries_disablcd‘_ﬂag bang 1,

0/

vi PpsVirualBoundaresPosY[ n 1 %% CthSizeY  khac 0, wva
PpsVirtualBoundariesPosY[ n | — yL 1én hon ¢ va nho hon 4 cho moi nt =

()..pps_num_hor_\f'irtual_bqundaries — 1, diém sau s& duoc ap dung:
vy +, = Clip3( 0, PpsVirtualBoundariesPosY ! n ]-1.yL=j1
L Néukhong s¢ ap dung diém sau day:
Vy & : Clip3( 0, "pic_héight_i.njuma_samples ~1,yL+J)

—  Céc bién clipLeftPos, clipRightPos, clipTopPos va clipBottomPos duoc suy
ra b'fmg cach dan ra quy trinh din xuat vi tri bién ALF nhu duoc xac dinh bén

dudi véi ( xCtb, yCtb ) va (xL — xCtb, yL — yCtb ) 1a dau vao.

- Do léch vi tii mau hudng doc yM2, yM2, yM1, 'yPl, yP2 va yP3 dugc quy dinh

trong Bang 22 theo vi tri mau luma huéng doc yL, clipLeftPos va clipRightPos.

— Do léch vi trf mau hudéng ngang xM1, xM2, yP1 va xP2 dugc quy dinh trong

Bang 23 theo vi tri mau luma huéng ngang xL, clipLeftPos va clipRightPos.
—  Bién curr dugc suy ra nhu sau:

curr = alfPicturec[ xC + x, yC +y |
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—  Mang cua hé 56 bd loc thanh phan chéo f] j ] duge suy ra nhu sau, voi )= 0..7:
flj 1= CcAlfCoeft] j ]

Bién centerValue va sum dugc suy ra nhu sau:
centerValue = recPicturer[ hx, vy ]

sum = f[ 0 ] * (recPicturer[ hy, vy+ym1 ] — centerValue )+
f[ 1] * (recPicturer[ hy+xm1, vy ] — centerValue) +

f[ 2 ] * (recPicturer[ hy+xp1, Vyrymi | — centerValue ) +
fT 3 ] * ( recPicturec[ hy+xp1, vy ] — centerValue) +

fT 4 ]* (recPicturer[ hx+xm1, Vy+yp1 ] — centerValue) +
f[ 5] * (recPicturer[ hx, vy +yp1 ] — centerValue) +

f[ 6 ] * ( recPicturer[ hx+xp1, Vy+yp1 ] — centerValue ) +
f[ 71 * ( recPicturer[ hx, vy+yp2 | — centerValue )

sum = curr + ( sum + 64 ) >>7)

Mang mau hinh anh séc do tai tao duge loc da stra ddi ccAlfPicture[ xC + x J[ yC +

y ] dugc suy ra nhu sau:
ccAlfPicture[ xC + x ][ yC +y 1= Clip3( 0, ( 1 << BitDepthc ) — 1, sum)

Déi véi HINH 20B, theo mdt vi du, quy trinh loc twong tng ¢6 thé dya trén nhiing

diém sau:

Quy trinh loc thanh ph?ln chéo cho khbi miu sdc dd

Gi4 tri dau vao cua quy trinh nay la:

—  mang méu hinh dnh luma tai tao recPictureL trudc qué trinh loc vong thich tng

luma,

131



50302 1321204

- mang mau hinh anh sac do tai tao da loc alfPicturec,

—  vitrisdc do ( xC, yC ) xac dinh mau cua khoi mau sac dd hién tai trén cung

bén trai so voi mau cta hinh anh hién tai trén cung bén trai,
—  chidu rong ccAlfWidth ciia khéi mau sdc do
—  chiéu cao ccAlfHeight cua khdi mau sac do
—  hé sd bd loc thanh phan chéo CcAlfCoeff[j], with j =0..5

Pau ra cua quy trinh ndy la mang mau hinh anh sac d9 tai tao duoc loc da sua dot

ceAlfPicture. Vi trf luma khdi cay ma hoa ( xCtb, yCib ) duge suy ra nhu saw:

xCtb = ( ( ( xC * SubWidthC ) >> CtbLog2SizeY ) << CtbLog2SizeY

yCtb = ( (( yC * SubHeightC ) >> CtbLog2SizeY ) << CtbLog2SizeY

Dé suy ra cic mau sic do tai tao da loc ccAlfPicture[ xC +x J[ yC +y |, mbi mau
sac do tai tao trong khéi cac miu sdc do hién tai alfPicturec[ XC + x ][ yC +y ] v6i x =
0..ccAlfWidth — 1, y = 0..ccAlfHeight — 1, dugc loé nhu sau:

— Vi tri luma (xL, yL) tuong ung véi mau sic do hién tai & vi tri sac d6 ( xC +

x, yC +y) dugc dat bang (( xC +x ) * SubWidthC, (yC +y) * SubHeightC )

— Vi tri luma (heL +4, vyL+j ) v6ii=-1.1,j=~1..1 bén trong mang recPicturer

duoc suy ra nhu sau:

—  Néu pps_loop_filter_across_vinual_boundaries_disabled_ﬂag bing 1, va

PpsVirtualBoundariesPosX[ n ] % CtbSizeY khac 0, va xL -
PpsVirtualBoundariesPosX[ n ] 16n hon hodc bang 0 va nho hon 3 déi voi moi

n=0..pps_num_ver_virtual_boundaries — 1, diém sau s& duoc ap dung:

her + i = Clip3( PpsVirtualBoundariesPosX[ n ], pic_width in luma_samples — 1, xL. + 1)

— Mit khac, néu pps_loop_ﬂlter_across_vimlal_boundaries_disabled__ﬂag bang 1,

va  PpsVirtualBoundariesPosX[ n ] % CtbSizeY khac 0, wva
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PpsVirtualBoundariesPosX[ n ]~ xL lén hon 0 va nhé hon 4 che mot o =

0..pps_num_ver_virtual_boundaries - 1, diém sau sé dugc &p dung:
hy+i = Clip3( 0, PpsVirtualBoundariesPosX[n ] -1, xL + 1)
— Néu khong sé& ap dung diém sau day:
hyo = Clip3( 0, pic_width_in_tuma_samples — 1. xL + 1)

— Néu pps_loop_filter across_virtual_boundaries_disabled_flag bang 1, Vi
PpsVirtualBoundariesPosY[ n ] % CtbSizeY khac 0, va vL -
PpsVirtualBoundariesPosY[ n ] 1on hon hodc bang 0 va nho hen 3 do1 vét mol

n=0..pps_num_hor_virtual_boundaries - I, di¢m sau s& dugc ap dung:
\

vy = Clip3( PpsVirtualBoundariesPosY[ n ], pic_height_in_luma_sampies - 1, yL =)

— Mit khac, néu pps_loop_filter across_virtua!_boundaries_disabled_flag bing |,
va  PpsVirtualBoundariesPosY[ n | %  CtbSizeY khac 0, wva
PpsVirtualBoundariesPosY[ n ] — yL 16n hon 0 va nho hon 4 cho mot o =

0..pps_num_hor_virtual_boundaries — 1, djém sau 53 duoc ap dung:
vy« = Clip3( 0, PpsVirtualBoundariesPosY[n ] — 1, yL. + 1)
— Néu khong sé ap dung diém sau day:

v,+j = Clip3( 0, pic_height_in_luma_samples — 1, yL +J)
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— Céc bidn clipLeftPos, clipRightPos, clipTopPos va clipBottomPos duge suy
ra bang cach din ra quy trinh dan xuat vi tri bién ALF nhu duoc xdc dinh bén

dudi vai ( xCtb, yCtb ) va ( xL —xCtb, yL. —yCtb ) la dau vao.

— D6 léch vi trf mau hudng doc yM2, yM2, yM1, yP1, yP2 va yP3 duoc quy dinh

trong Bang 22 theo vi tri mau luma huéng doc yL, clipLeftPos va clipRightPos.

- B4 18ch vi tri mau hwéng ngang xM1, xM2, xP1 va xP2 duoc quy dinh trong

Bang 23 thec vi trf mAu luma hudug ngang xL, clipLeftPos va clipRightPos.

- Bién curr dwgce suy ra nhu sau:
curt = alfPicturec] xC + x, yC +y ]

~ Mang cuia hé s6 bé loc thanh phéan chéo f[ j ] dwgc suy ra nhu sau, vaij = 0.5

fT11=CcAlfCoeft] j ]
Bién conterValue va sum duge suy ra nhu sau:

centerVaiue = recPicturer] hx, vy |

s

sum = {] iO ] * ( recPiciurer[ hy, Vy -1 | — centerValue ) +
. ('r.ecPictureL[ b+ w1, vy | — centerValue ) +

f1 2 1* ( recPicturer! hx+xpi, vy ] — centerValuej +

fT 3} * (recPicturer] hxrovi, Vy+yei | — centerValue) +

fl 43 * (recPicture [ h, vy +yp1 ] — centerValue ) +

57 * (recPicturer] by w1, Vy+yp1 | - centerValue ) +
surm = curr + _( sum + 64 ) >> 7)

Méng mau hinh anh sac do tai tao dugc loc da sua d61 ccAlfPicture[ xC + x jf yvC +

y ] duoc suy ra nhu sau:

ceAlfPicture[ xC + x [ yC +y ] = Clip3( 0, (1 << BitDepthc ) — 1, sum)
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“M3 hoa video da nang (Ban du thao 7),” Héi nghi lan tha 16 vé ISO/IEC
JTC1/SC29/WG11 1-11 dién ra vao thang 10 nam 2019 tai Geneva, CH, tai li¢u JVET-
P2001-vE, dugc két hop vao tai liéu nay bang vién dan va duoc goi la JVET-P2001, 1a
ban cap nhét cua JVET-02001 va biéu thi su lap lai hién tai van ban nhap vé thong sd ky
thuat ma hoa video twong ung v4i du an VVC. JVET-P2001 bao gdm cau truc ¢ phéap
phan dau anh chira théng tin chung cho tit ca cac manh cua hinh anh dugc ma hoéa lién
quan dén anh (PH). Hinh 28 minh hoa phan cua céu triic ¢t phap cua phan dau anh dugc

cung cap trong JVET-P2001 lién quan dén hoat dong loc.

picture_header_rbsp( ) { B0 ma ta

if( sps_sao_enabled flag ) {

pic_sao_enabled_present_tfiag u(l)

if( pic_sao_enabled present flag ) {

pic_sao_luma_enabled_flag u(l)

if{ChromaArrayType 1= 0)

pic_sao_chroma_enabled_flag u(l)

——

L
y

if( sps_alf enabled_flag) {

pic_alf enabled_present_flag u(l)

if( pic_alf_enabled_present_flag) {

pic_alf_enabled_flag u(l)
if( pic_alf enabled flag) {

pic_num_alf aps_ids_luma u(3)

for(i=0; i< pic_num_alf aps_ids_luma; i++)

pic_alf aps_id_lumafi ] u(3)

if( ChromaArrayType !=0)

pic_alf _chroma_idc u(2)

if( pic_alf chroma_idc )

pic_alf aps_id_chroma u(3)

—

[
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if ( 'pps_dep_quant_enabled_flag)

pic_dep_quant_enabled_flag u(l)

if( !pic_dep _quant_enabled_flag)

sicn_data_hiding_enabled_flag u(l)

if( deblocking_filter_override enabled_flag ) {

pic_deblocking_filter_override_present_flag u(l)

if( pic_deblocking_filter_override_present_flag) {

| pic_deblocking_filter_override_flag u(l)

if( pic_deblocking_filter_override_flag) {

pic_deblocking_filter_disabled_flag u(l)

if( !pic_deblocking_filter_disabled_flag) {
! B pic_beta_offset_div2 - ose(v)
pic_tc_offset_div2 Lose(v)

—~

-

rbsp_trailing_bits()

}

Bang 28
Péi voi Bang 28, JVET-P2001 d@é xuét cac nglt nghia sau:

PH chira théng tin chung cho tat ca cac manh cua hinh anh duoc ma hoa lién quan

dén PH.

pic_sac_enabled_present_flag bang 1 xac dinh rang pic_sao_luma flag and
pic_sao_chroma_flag c6 mét trong PH. pic_sao_enabled _present_flag bang 0 x4c dinh rang
pic_sao_luma flag va pic_sao_chroma_flag khong c6 mat trong PH. Khi

pic_sao_enabled present_flag khong hi¢n dién s€ duge suy ra 14 bing 0.

pic_sac_luma_flag bang 1 xac dinh rang SAO dugc kich hoat di véi thanh phan

Juma trong tat ca manh lién quan dén PH; pic_sao_luma_flag bing 0 xac dinh rang SAO
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dbi voi thanh phan luma c6 thé duoc vo hiéu hoa cho mot, hodc nhiéu, hodc tat ca manh

lién quan dén PH. Khi pic_sao_luma_flag khong hién dién thi s& duoc suy ra la bang 0.

pic_sao_chroma_flag bang 1 xac dinh rang SAO dugc kich hoat d6i v61 thanh phan
sdc do trong tat ca manh lién quan dén PH; pic_sao_chroma_flag bing 0 x4c dinh rang SAO
ddi v6i thanh ph?m sac do co thé duoc vo hiéu hoa dbi véi mot, hoac nhiéu, hoic tat ca manh

lién quan dén PH. Khi pic_sao_chroma_flag khong hién dién thi s& dugce suy ra la bang 0.

pic_aif enabled_present_filag bang | xac dinh rang pic alf enabled present_flag,
pic num_alf aps ids luma, pic_alf aps id lumaf 1 ], pic_alf chroma_idc, va
pic_alf_aps id chroma c6 mat trong PH. pic_alf enabled present_flag bang 0 xac dink ring
pic_alf enabled flag, pic_ num_alf aps_ids_luma, pic_alf aps_id_lumaf 1 1,
pic_alf chroma_idc, va pic_alf aps_id_chroma khong c6 mat trong PH. Khi

pic_alf enabled present_flag khong hién dién thi s€ dugc suy ra la bang 0.

pic_alf enabled_flag bang 1 xac dinh rang bd loc vong thich ung duge kich hoat
cho tAt ca cac manh lién quan dén PH va co thé dugc ap dung cho thanh phan man Y, Cb
hodc Cr trong manh. pic_alf_enabled_flag bang 0 xac dinh rang b6 loc vong thich ang bi
vd hiéu hoa 361 véi mot, hodc nhiéu, hodc tat c4 cac manh lién quan dén PH. Khi khéng

hién dién. pic_alf enabled. flag s& dwoc suy ra la bang U.

“pic_num_alf_aps_ids_luma xéac dinh s6 luong ALF APS ma cac manh lién quan

dén PH tham chiéu dén.

pic_alf_aps_id_luma[ i ] x4c dinh adaptation_parameter_set_id cia ALF APS tht

i ma thanh phén luma cua cac manh lién quan dén PH tham chicu dén.

Gia trj cta alf luma_filter signal_flag cta don vi APS NAL c6 aps_params_type

bang ALF_APS va adaptation_parameter_set_id bang pic_alf aps_id_lumali] sé bang 1.

pic_alf chroma_idc bang 0 xac dinh ring bo loc vong thich ang khong &u‘g‘c ap
dung cho thanh phan mau Cb va Cr. pic_alf_chroma_ide bﬁng | biéu thi 1'§ng bo loc vong
thich img dugc ap dung cho thanh phan mau Cb. pic_alf;_chr0111a_idc bang 2 biéu thi ré‘m g
bd loc vong thich g du’(ﬁc ap dung cho thanh phan mau Cr. pic_alf chroma_idc bang 3
biéu thi ring bo loc vong thich Gmg duge ap dung cho thanh phan mau Cb va Cr. Khi

pic_alf chroma_idc khong hién dién thi s& duoc suy ra la bang 0.
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pic_alf_aps_id_chrema xac dinh adaptation_parameter_set_id ctia ALF APS ma

thanh phan sic dd cua cdc manh lién quan dén PH tham chiéu dén.

Gié tri coa alf chroma_ filter_signal_flag ctua don vi APS NAL c6 aps_params_type

bang ALF_APS va adaptation_parameter_set_id bang pic_alf aps_id chroma s& bang 1.

pic_dep_quani_enabled_flag bang 0 xdc dinh rang luong tor hoa phuy thude o1 vO
hiéu hoa déi vai cac manh lién quan dén PH. pic_dep_quant_enabled_flag bang 1 xac dinb
rang luong tr héa phu thude dwoc kich heat doi véi cic manh lién quan dén PH. Khi khéng

o

)

1

D¢

hién didn, thi gid ti  pic_dep quant_enabied_flag dugc suy ra L

ke
6]

[s

pps_dep_quant enable_idc — L.

sign_data_hiding_enabled_flag bang 0 xdc dinh rang an bit ky hiéu. bi vo hiéu
hoa. sign_data_hiding_enabled_flag bang } xéc dinh rdng dn bit ky hig¢u dugc kich hoat.

Khi sign_“daté_hiding_enabled_ﬂag khong hién dién thi s& duoc suy ra la bang 0.

pic_deblocking_filter_override_present flag  bang ] xdc  dinh 1

ang
pic_deblackang filter_override_flag cé mat trong PH.
pic_deblocking_filter_overnde_present flag bang 0  xac dinh - rang
pic_deblocking filter override_flag khong c6 - mat trong PH. K

pic_deblecking_filter_override_present_flag khong hién dién thi s& duoc suy ralabang 0.

pic;deblock.ing_ﬁiter_override_ﬂag bang 1 xac dinh rang thong sb tach khéi co
mat trong PH. pic_deblocking_filter_override_flag bang 0 xé4c dinh rang thong s tach
khéi  khong co6 midt trong PH. Kbi khong hién dién, gia tri cua

pic_pic_deblocking_filter_override_flag dugc suy ra 1a bang 0.

pic_deblocking_fiiter_disabled_flag bang 1 x4c dinh rang hoat dong cua bd loc
tach khdi khong  duoc dp dung dbi véi cac manh lién - quan dén PH.
pic_debiocking_filter_disabled flag bang 0 xac dinh rang hoat dong ctia bd loc tich khoi
dugce ap dung cho cdc manh lién quan dén PH. Khi pic_deblocking_filter_disabled tlag
khong hiér-dién thi s€ dugc suy 1a 1a bang pps_deblocking_filter_disabled flag.

pic_beta_offset_div2 va pic_tc_offset_div2 xac dinh do léch thong s6 tach khoi
cho p va tC(chiacho 2) d6i v6i cach manh lién quan dén PH. Gia tri pic_beta_offset_div2

va pic_tc_cffset_div2 déu s& nam trong khodng —6 dén ©, bao gom ca hai s6 nay. Khi
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khong hién dién thi cac gia tri pic_beta_offset div2 va pic_tc_offset div2 sé dugc suy ra

twong Gmg bang pps_beta_offset_div2 va pps_tc_offset_div2.

Trong mot vi dy, theo cac k¥ thuat trong tai lidu nay, viéc trién khai loc thanh phén

chéo str dung cau trac ¢t phdp phan dau anh co thé dua trén ci phap va ngu nghia sau day:

picture_header rbsp( ) { B§ md ta
if( sps_sao_enabled_flag ) {
pic_sao_enabled_present_flag u(l)
if( pic_sao_enabled present_flag ) {
pic_sao_luma_enabled_flag u(l)

if(ChromaArrayType !=0)

pic_sao_chroma_enabled_flag u(l)
;
}
if( sps_alf enabled flag) {
pic_alf_enabled_present_flag u(l)
if( pic_alf enabled_present_flag ) {
pic_alf_enabled_flag u(l)
if( pic_alf enabled flag) {
pic_num_alf aps_ids_luma u(3)
for(i=0;i<pic_num_alf aps_ids_luma; i++)
pic_alf aps_id_lumali] u(3)
if( ChromaArrayType !=0)
pic_alf chroma_idc u(2)
if( pic_alf chroma_idc)
pic_alf_aps_id_chroma u(3)
}
pic_cro ss_component_alf_cb_enabled_flag u(l)
if( pic_cross_component_alf_cb_enabled flag) {
pic_cross_component_alf_cb_aps_id u(3)
pic_cross_component_cb_filters_signalled_minus1 ue(v)
}
pic_cross_component_alf_cr_enabled_flag u(l)
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if( pic_cross_component_alf_cr_enabled_flag) {
pic_cross_component_alf_cr_aps_id u(3)
pic_cross_component_cr_filters_signalled_minusl ue(v)
!
1
J
1
s
if ('pps_dep_quant_enabled_flag)
pic_dep_quant_enabled_flag u(l)
if( !pic_dep_quant_enabled_flag)
sign_data_hiding_enabled_flag ull)
if( deblockmg_filter override_enabled flag ) { @
pic_deblocking_filter_override_present_flag u(l)
if( pic_deblocking_filter override_present_flag ) {
pic_deblocking_filter_override_flag u(l)
if( pic_deblocking_filter_override_flag) {
pic_deblocking_filter_disabled_flag Lu(l)
if( !pic_deblocking_filter_disabled_flag ) {
pic_beta_offset_div2 se(v)
! pic_tc_offset_div2 se(v)
N ;
|
}
\
s
v
J
rbsp_trailing_bits()
.
!

Bang 29

alf data( ) {

Bo mo ta

alf luma_filter_signal_flag u(l)
alf_chroma_fllter_signal_flag u(l)
alf cross_component_cb_filter_signal_flag u(l)
alf cross_component_cr_filter_signal_flag u(l)

if( alf luma_filter_signal flag) {
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alf luma_clip_flag N § u(l) :
alf luma_num_filters_signalied_minus! L us(v) |
if( alf luma num_filters_signalled_minusl >0) { o
for( filtldx = 0; filtldx < NumAlfFilters; filtldx++ )
alf luma_coeff delta_idx] filtldx | ) ‘ u(X) |
|
for( sfidx = 0; sfldx <= alf luma_num_filters_signalled_minus};
sfldx++ ) §
B for( j=0;7 <125 )++) { |
alf Juma_coeff_abs| sfldx ][] ] vek(v)
i alf luma_coeff_abs[ sfldx ][} 1) -
alf luma_coeff_sign[ sfldx ][ j ] \ u(l) -
: |
} |
if( alf luma clip_flag ) { 5
for( sfldx = 0: sfidx <= alf luma num_filters_signalled_minusi; : o
stldxt+ 5 { ' ' ’ ' o ‘ |
for(j=0;j < 12;j++)
alf loma_clip_ids| sfldx 1] |
: : ‘ : :
) |
!
; |
if( alf_chroma_filter signal_flag ) { o
aif_chrorria__num_alt_‘filters__minusl ue(v) N
for( altldx = 0; altldx <= alf_chrmna__num_a1tﬂﬁlter5_minus1; |
altldx++ ) { ‘ ' !
alf _chroma_clip_flag[ altldx | ull) o
I for(j = 0,3 < 6; 7+ ) { -
alf_chroma_cdeff__abs[ altldx 1 {j ] ‘ivuek(\/)
if( alf, _chroma_coeff_abs[ altldx Ni]=0) | i
~alf _chroma_coeff_siga[ altldx il u(l)

IRt
J

if( alf chroma_ clip_flag[ altldx ] ) {

for(j=0;j <6, j++)
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alf chroma_clip_idx[ altldx ][ j ]

——

if ( alf cross_component_cb_filter_signal flag) {

| alf cross_component_ch_filters_signalled_minusl

uel(v)

for(k=0; k <
(alf cross_component_cb_filters_signailed_mmusl+1); k++ )4

for (j=0;] <8; j++)

alf_cross_component_ch_coeff plus32[ k][] ]

]

r
| L
I
|

if (alf cross_component_cr_filter_signal flag) {

! alf_cross_component_cr_filters_signalled_minusl

i _
? for( k=0 k<

|

ralf cross_component_cr_filters_signalled_minus1+1); kt+) §

for (j=05) <8 ji+)

i

‘I 3!f_'cr'oss_ﬁ.cdmponem_"cr_coeff_plu332[ kK101

|
|
1
L u(6)
i
i

!

—

|

Béang 30

! slice_header( ) {

Bo mo t4

I
b

:n; slice_type =11 i
= if( cabac_inif _pfesent_ﬂag)

1— _ca'hac__init,__ﬂag | udiy

:\ -

L slice_qp_delta se(v)

L if( sps_sao_enabled_flag && Ipic_sao_enabled_present_flag) {
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slice_sao_luma_flag u(l)

if( ChromaArrayType !=0)

slice_sao_chroma_flag u(l)
: :
if( sps_alf enabled_flag && Ipic_alf enabled_present_flag) {
slice_alf_enabled_flag u(l)

if( slice_alf enabled_flag) {

slice num_alf_aps_ids_luma u(3)

for(i=0:i <slice num_alf aps_ids_luma; i++ )

slice_alf aps_id_luma[ i ] u(3)

if( ChromaArrayType !=0)

slice_alf chroma_idc u(2)

if( slice_alf chroma_idc )

slice_alf_aps_id_chroma u(3)

1
§

if( ChromaArrayType !=0)

slice_cross_component_alf_cb_enabled_flag u(l)

if( slice_cross_component_alf cb_enabled_flag ) {

slice_cross_component_alf_cb_aps_id 7 u(3)

slice_cross_component_cb_filters_signalled_minusl ue(v)

}

if( ChromaArrayType !=0)

slice_cross_component_alf_cr_enabled flag u(l)

if( slice_cross_component_alf cr_enabled_flag ) {

slice_cross_component_alf_cr_aps_id v u(3)

slice_cross_component_cr_filters_signalled_minusl ue(v)

;

——

byte alignment( )

Béang 31

. . [
coding_tree unit( ) { | Bom

o>
-
-1
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xCtb = CtbAddrX << CtbLog2SizeY
yCtb = CtbAddrY << CtbLog2SizeY

if( slice_sao_luma_flag | | slice_sao_chroma_flag )
sao( CtbAddrX, CtbAddrY )

if( slice_alf enabled_flag ){
alf ctb_flag[ 0 ][ CtbAddrX ][ CtbAddrY ] ae(v) |
if( alf ctb_flag[ 0 ][ CtbAddrX ][ CtbAddrY ]) {

if( slice_ num_alf aps_ids_luma>0)

alf _use_aps_{flag ae(v)

i if( alf use aps flag) {

if( slice_num_alf aps_ids_luma> 1)

alf luma_prev_filter_idx ae(v)
} else
alf luma_fixed_filter_idx ae(v)
|
If( slice_alf chroma_idec == 1| slice_alf_chroma_idc==3) {
alf_ctb_flag[ 1 ][ CtbAddrX ][ CtbAddrY ] ae(v)

if( alf ctb_flag[ 1 ]| CtbAddrX ][ CtbAddrY ] &&
aps_alf chroma_num_alt_filters_minusl > 0)

alf_ctb_filter_alt_idx[ 0 ][ CtbAddrX ][ CtbAddrY ] ' ae(v)
} :
if( slice_alf chroma_ idc ==2||slice_alf chroma_idc==3) {
alf_ctb_flag[ 2 ][ CtbAddrX ][ CtbAddrY ] ae(v)

if( alf ctb_flag[ 2 ][ CtbAddrX ][ CtbAddrX ] &&
aps_alf chroma_num_alt_filters_minusl >0 )

alf_ctb_filter_alt_idx[ 1 ][ CtbAddrX ][ CtbAddrX | lae(v)
v
J
;
if ( slice_cross_component_alf_cb_enabled flag )
alf_ctb_cross_component_cb_ide[ CtbAddrX ][ CtbAddrY ] ae(v)

if ( slice_cross_component_alf_cr_enabled_flag)

alf_ctb_cross_component_cr_idc[ CtbAddrX [ CtbAddrY | ae(v)

if( slice type ==1&& qtbtt_dual_tree_intra_flag )

dual tree_implicit_qt_split (xCtb, yCtb, CtbSize¥, 0)
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khac

coding_tree( xCtb, yCtb, CtbSizeY, CtbSizeY, 1, 1, 0,0,0,0,0,
SINGLE TREE, MODE_TYPE_ALL)

——

Bang 32

Péi véi Bang 29-32, theo mdt vi du, ngit nghia hoz ¢6 the dua trén nga nghia hoc

dugc cung cap ¢ trén va nhu sau:

pic_alf enabled_preseni_tlag bang 1  xéc  dinh pic_ail enzbled_ilag,

pic_num _alf’ aps_ids_luma, pic_alf aps id_tumal 1 1, pic_all chroma ide,

pic_alf aps (d_chroma, pic_cross_component_aif cb_enabled tlag,

— <

pic_cross_component_alf_cb_aps id,  pic_cross_com ponent cb_filters signalled_munust.

pic_cross_component_alf cr_enabled flag, pic_cross_component_alf_cr_aps_1id, va
nic_cross_component_cr_filters_signalled_minus 1 co mart frong Pt

pic_alf enabled_present_flag bang 0 xac  dinh rang  pic_alf enabled flag,

pic_num_alf aps_ids_luma, pic_alf aps_id_luma[ 1 1, pic_alf chroma rdc,
pic_alf aps_id_chroma, : _ nic_crogs component_alf_cb_enabled _fiag,

pic_cross_compornent_alf cb_aps_id, pic_cross_component_cb_filters_signalled minust,
pic_cross_component_alf cr_enabled  flag, pic_cross_component alf_cr_aps_id, va

pic_cross_component_cr_filters_signalled_minusl khoéng c¢6 mat trong PH. K

pic_alf enabled present_flag khong hi¢n dién thi s€ duogc suy ra 1a bang 0. -,
pic_cross_component_alf cb_enabled_flag bang I xac dinh rang bo loc Cb thanh
phan chéo dugc kich hoat cho tat ca cac manh lién quan dén PH va co thé dugce ap dung
cho thanh phédn mau Cb trong manh. pic_cross_component_alf cb_enabled flag bang 0
xac dish réng bo loc Cb thanh phén chéo bi v6 higu hoa d6i vot mot, hoac nhiéu, hoic tht
ca  cac  manh lién quan dén  PH. Khi khong  hién  dién,

pic_cross_component_alf _cb_enabled_flag s& duoc suy ra la bang 0.
pic_cross_component_alf_cb_aps_id xac dinh adaptation parameter_set_id cua
ALF APS ma thanh phan sic d6 cua cac manh lién quan dén PH tham chiéu dén.
Gi4 tri cta alf cross component_cb_filter_signal flag cta don vi APS NAL c¢o
aps_params_type béang ALF_APS va  adaptation_parameter_set_id béang

pic_cross_component_alf cb_aps_id s€ bang 1.
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pic_cross_component_cb__filters_signalled_minusl céng | xéac dinh s6 lwong bo
loc Cb thanh phéan chéo. Gid tri cua pic_cross_component_cb_filters_signalled_minusl

sé ndm trong khoang tir 0 dén 3.

Khi pic_cross_component_alf cb_enabled flag bang 1, thi yéu cau vé tuong thich
chudi bit 1a pic_cross_component_cb_filters_signalled_minus} phai nhd hon hoac bang
g1 1 cua alf cross_component_cb_filters_signalied_minusl trong ALF APS dugc tham

chiéu do pic_cross_component_alf_cb_aps_id tham chiu dén.

pic_cross_component_alf_cr_enabled_tlag bang 1 xic dinh rang bo loc Cr thanh
ahdn chée duoc kich hoat cho 1at ca cic manh lién quan dén PH va co thé dwoc ap dung
cho thaah phan mau Cr trong manh. pic_cross_component_alf_cr_enabled_tlag bang 0 xac
dinh ting bd loc Cr thanh phdn chéo bi v hiéu hoa doi voi mot, hodic nhiéu, hoac tar ca
cac manh lién” quan dén PH. Khi khong hi¢én dién,

pic_cross_component_alf_cr_enabled_flag sé duoc suy ra la bang 0.

I
pic_cross_component_alf_cr_aps_id xdc dinh adaptation_parameter_sct_id cua

ALF APS ma thanh phin mau Cr ctia cac manh lién quan dén PH tham chiéu dén.

Gi4 tri cua alf cross_component_cr_filter_signal flag cua don vi APS NAL co
aps_params_type bang ALF_APS va adaptation_parameter_set_ic bang

pic_cross_component_ali’_cr_aps_id sé bang 1.

pic_cross_component_cr_filters_signalled_minusl cong 1 xac dinh s0 luong bo
ioc Cr thanh phan chéo. Gia tri cua pic_cross_component_cr_ﬁlters_signalied_minl;ls1 s¢

nam trong khoang t 0 dén 3.

Khi pic_cross_component_alf_cr_enabled flag bang 1, thi yéu cau vé tuong thich
chudi bit 1a ppic_cross_componem_cr_filters_signalled__minus1 phéi nho hon hodc bang
gia tri cva alf cross_component_cr_filters_signalled_minusl trong ALF APS duge tham

chiéu do pic_c"ross__component_alf_cr_aps_id chiéu dén.
alf_luma_filter_signal_flag bang 1 xéac dinh rang tap hop bd loc luma dugc bao hidu.
alf_luma'ﬁlter_'signaLﬂag bang 0 xac diﬁh réang tap hop bo loc luma khéng dugce bao hi¢u.
alf_chroma_filter_signal_flag bang 1 xac dinh ring b6 loc sic do duge bao higu.
alf chroma_filter_signal_flag bang 0 x&c dinh rang bo loc sic d6 khong dugc bao hiéu.

Khi ChromaArrayType bang 0 thi alf chroma_filter_signal_flag s¢ bang 0.
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Khong  phai tAt ca gia  tri cua  alf luma_filter signal_ flag,
alf chroma_filter_signal_flag, alf cross_component_cb_filter_signal flag va

alf cross_component_cr_filter_signal flag d&u bing 0.

Bién NumAlfFilters xac dinh s6 luong cac bd loc vong thich ung khac nhau duoc

dat bang 25.

alf cross_component_cb_filter_signal flag bang 1 xac dinh rang bd loc Cb thanh phan
chéo duoc bao hidu. alf cross component_cb_filter_signal flag bing 0 x4c dinh rang bd loc
Cb thanh phan chéo khong dugc bao hi¢u. Khi ChromaArrayType bang 0O thi

alf cross_component_cb_filter_signal flag s& bang 0.

alf_cross_component_ch_filters_signalled_minusl cong 1 xéc dinh sb Tuong bo loc
Cb thanh phén chéo dugc bao hiéu trong ALF APS hién tai. Gid (1 cua

alf cross_component_cb_filters_signalled minusl s¢ nam trong khoang tr 0 dén 3.

alf cross_component_cb_coeff_plus32[ k ][ j | trr 32 xdc dinh gia tri cua hé s6 thi j
cua tap hop b loc Cb thanh phﬁn chéo the k duoc bao hiéu. Kl

alf cross_component_cb_coeff plus32[ k ][ j ] khong hién dién thi sé duoc suy ra la bang 32.

Hé 5 bd loc Cb thanh phan chéo the k dwoc bao  hiéu
CcAlfApsCoettcy
CcAlfApsCoettcy

[ adaptation_parameter_set_1d i k ] Vo1 phin t
[ adaptation_parameter_set_id ][ k][ j ], v6ij=0..7 dugc suy ra tu:

CcAlfApsCoeffcy[ adaptation_parameter_set id J[k J[j]=
alf cross_component_cb_coeff_plus32[ k ][ j ] - 32

alf cross_component_cr_filter_signal_flag bang 1 x4c dinh rang bo loc Cr thanh phén
chéo duoc bao hiéu. alf cross_component_cr_filter_signal flag bing 0 xac dinh ring bo loc
Cr thanh phdn chéo khong dugc bao hi¢u. Khi ChromaArrayType bang 0 thi

alf cross_component cr_filter_signal flag s¢ bang 0.

alf cross_component_cr_filters_signalled_minus1 cong 1 xéc dinh sb lugng bd loc
Cr thanh phé”m chéo duoc bao hiéu trong ALF APS hién tai. Gia tr1 cua

alf cross_component cr_filters_signalled_minus] s¢ nam trong khoang tr 0 dén 3.
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alf_cross_component_cr_coeff_plus32[ kJ[ j ] trr 32 xac dinh gia tri ciia h¢ s6 thir
cia tap hop bd loc Cr thanh phén chéo tho k dugc bao hicu. Kh

alf cross_component_cr_coeff_abs[ k ][ j ] khong hién dién thi s&€ duoc suy ra la bang 32.

Hée sb b6 loc Cr thanh phén chéo tht k duoc bao hicu
CcAlfApsCoeffc] adaptation_parameter_set_id ][ k] véi  phan tu
CcAlfApsCoeffe| adaptation_parameter_set_id J[ k ][ j ], vdij = 0..7 duge suy ra tur:

CcAlfApsCoeffc| adaptation_parameter_set_id [ k g ] =

alf cross_component_cr_coeff plus32[ k][] ]-32

slice_cross_component_alf _cb_enabled_flag bang 0 xac dinh rang bo loc Cb thanh
phdn chéo khong dugc ap dung cho thanh phdn mau Cb. slice_
cross_component_alf cb_enabled_flag bang 1 biéu thi ring bo loc Cb thanh phén chéo dugc
ap dung cho thanh phin mau Cb. Khi slice_cross_component_alf cb_enabled flag khong

hién dién thi gia tri nay dugc suy ra la bang pic_cross_component_alf_cb_enabled_flag.

slice_cross_component_alf cb_aps_id xac dinh adaptation _parameter_set_1d ma
thanh phan mau Cb ctia ménh & cap dén. Temporalld ctia don vi APS NAL c6 apsparamstype
bang VOl ALF_APS va adaptation_parameter_set_id bang
slice_cross_component_alf c¢b_aps_id phai nhé hon hodc bang Temporalld ctia don vi NAL
manh duoc ma hoa. Khi slice cross_component_alf cb_enabled flag bang 1 va
slice_cross_component_alf cb_aps_id khong cod mat, giad tri cua
slice_cross__component_dlf_cb_aps_id dugc suy ra la bang g4 tri cua

pic_cross_component_alf cb_aps_id.

Gia trj cua alf cross_component cb_fliter_signal_flag cua don vi APS NAL cod
aps_params_type bing ALF_APS va adaptation_parameter_set_id bang

slice_cross_componcnt_alf cb_aps_id s€ bang 1.

slice_cross_component_cb_{llters_signalled_minus1 cong 1 xac dinh s6 lugng b loc
Cb thanh phan chéo. Gié tri cla slice_cross_component_cb_filters_signalled_minusl nam
trong khoang tr O dén 3. Khi slice cross_component_alf_cb_enabled flag bang 1 va
slice_cross_component_cb_filters_signalled_minusl khéng c¢6 mat, gida 1 cua
slice_cross_component_cb_filters_signalled_minusl dugc suy ra la bang gid tri cua

pic_cross_component_cb_filters_signalled_minusl.
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L
ich

Khi slice_cross_component_alf cb_enabled _flag bang 1, thi yéu cau v& twong th

chudi bit 14 slice_cross_component_cb_fiiters_signalled_minus! phai nho hon hode bang ma

ti cua alf cross_component cb_filters_signalled_minusl trong ALK APS do

slice_cross_component_alf cb_aps_id ca manh hién tai tham chiéu dén.

slice_cross_component_alf_cr_enabled_flag bang 0 xac dinh rang bd loc Cr thanh

phan  chéo  khong  duwee  ap  dung  cho thanh  phan  mau  Cr
slice_cross_component_alf cb_enabled_flag bing 1 bicu thi rang bo loc vong thich img thanh
phéan chéo  duogc &p dung  che thanh ~ phan  mau Cr. Khi

slice_cross_component_alf_cr_enabled _flag khong hien dign thi s€ duoce suy ra ia bing

al

pic_cross_component_alf cr_enabied flag.

slice_ cross_component_alf cr_aps_id »ic dinh adaptation_parameter_set_id ma

~
w

thanh phén mau Cr cta manh dé cip dén. Temporalld cua don vi APS NAL <o
aps_params_type bang véi ALF_APS  va adaptation_parameter_set_id  bing VoI
slice_cross_component_alf cr_aps_id phai nho hon hoéc bang vii Temporalld cua don vi

i

NAL ménh duoc ma . hoa Khi slice_cross_component alf cv_enabled flag bang 1t va
slice_cross_component_alf cr_aps_id - khéng  hién  dién  th gida o cua
slice_cross component_alf cr_aps id  duge  sny ra  la bang gid 1 - cua

pic_cross_compornent alf cr_aps_id. -

Gia tri cta alf cross_component cr_filter_signal flag ctia don vi APS NAL ¢6

aps_params_type bang ALF APS va adaptation_parameter_set_id bang

slice_cross_component_alf cr_aps_id sé bang 1.
slice_cross_component_cr_filters_signalled minusl cong 1 xac dinh 6 lugng ba loc

Cr thanh phan chéo. Gia tr1 cia slice_cross_component_ci_filters_signalled_minusl s€ nam
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trong khoang tu 0 dén 3. Khi slice’ cross_component_alf cr_enabled flag bang 1 va

A
o

slice_cross_component_cr_filters_signalled_minusl - khong hi¢ dién, gia i

slice_cross_component_cr_filters_signalled_minusl dugc suy ra la bang gia fr1 cua

)

pic_cross_component_cr_filters_signalled_minus] .-

Khi slice_cross_component_alf_cr_enabled_flag bang 1, thi yéu cau vé ong thich
chudi bit 14 slice_cross_component_cr_filters_signalled_minusl s¢ phai nhd hon hodc
bang gia tri cua alf cross_component_cr_filters_signalled_minusl trong ALF APS duoc

tham chiéu do slice_cross_component_alf_cr_aps_id ctiia manh hién tai tham chiéu dén.
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abi_cth_cross_component_ch_ide[ xCtb  >> CtbLog2SizeY ]I yCtb  >>
CtbLogZSizeY | béng 0 biu thi rang bo loc Cb thanh phan chéo khong duge ap dung che khoi
cua  mau  thanh phén mau Cb tai vi tf luma (xCib, yCtb )
alf cross_component_cb_ide[ xCtb >> CtbLog2SizeY J[ yCtb >> CtbLog2SizeY | khéc 0
bicu thi rang bo loc Cb thanh phén chéo alf cross_component cb_ide[ xCtb >>
CtbLog28izeY ][ yCtb >> CtbLog2SizeY ]-th dugc ap dung cho khdi cua miu thanh phin
mau Cb tai vi i luma (xCtb, yCtb). Khi alf_ctb_cross_component cb_ide[ #xCth. >>

CibLoe2SizeY 1 yCtb >> CtbLog2SizeY | khong hién dién thi s dwoc suy ra la bang 0.

alf_eib_cross_component_cr_ide[ xCth  >> CtbLog2SizeY [ yClb ==
CtbLog2S1zeY ] bang 0 biéu thi rang bo loc Cr thanh phéan chéo khong dwoc ap dung cho khoi
cia  mau thanh phéln mau Cr tai vi o ti duma ( xCib, vGb o)
alf_cross_compenent_cr_ide[ xCtb >> CtbLog2SizeY [ vCitb >> CibLog2SizeY | kuac 0 bicu
.

thi rang hd loc Cr thanh phan chéo alf cross_component_cr_idc[ xCib  >>

o =N

CtbLog2SizeY ][ yCtb >> CtbLog2SizeY J-th duoc 4p dung cho khoi ciaa mau thanh phan

man Cr o vi i luma ( xCtb, yCtb ). Khi alf _ctb_cross_component_cr_ide[ xCtb >>

CthLogsSizey ][ yCib >> CtbLog2SizeY ] khong hién dign thi 8¢ dugc suy ra la bang 0.

Trong mdt vi du, theo cac ky thuat trong tai li¢u niay. vi du nhu doi vai ¢ phéap va
ngl nghia hye duge cung cap O trén doi voi Bang 29-32, quy trink loc vong thich ang co

thé duoe thire hién dua trén nhing diém sau:

Diu vao cua quy trinh ndy 14 mang mau hinh anh i tao trudc bo loc vong thich ng
recPicture, va, khi ChromaArrayType khong bang 0, cac mang recPicturec, va recPicturec;.

Diéu ra cia quy trinh ndy 12 médng mau hinh anb téi tao da sua do1 sau bd loc vong thich
(mg alfPicturer va, khi ChromaArrayType khac 0, cac mang ccAlfPicturcy va ccAlfPicturec:.

Gia tr1 mau trong mang raau hinh anh tai tgo da sira do1 sau bo loe vong thich Gng
alfPicturer va, khi ChromaArrayType khic 0, cac mang alfPicturecy va alfPicturec ban
diu duoc dat bang gia tri mau trong mang mau hinh anh tai tao trudce bo loc vong thich
Gng recPicturer va, khi ChromaArray Type khac 0, cac mang recPictuiecs va recPicturecy,

tuwong Ung.

Ap dung cac budc theo thu tu sau day:
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Pbi v6i moi don vi cidy ma hoa 6 vi tri khoi cidy ma hoa luma (1x, 1y), trong do rx =

0..PicWidthInCtbsY — 1 va ry = 0..PicHeightInCtbsY — 1, cac diém sau s duoc ap dung:

—  Khialf ctb flag[0][rx][ry] bang 1, quy trinh loc khdi cdy md hoa cho mau luma
nhu da x4c dinh duoc dan ra véi recPicturer, alfPicturer va vi tri khéi cay ma hoa
luma ( xCtb, yCtb ) duoc dat bang (rx << CtbLog2SizeY, ry << CtbLog2SizeY)

]am dAu vao, va dau ra 1a alfPicturer hinh anh dugc loc dé sua do.

—  Khi ChromaArrayType khac 0 va alf_ctb_flag[ 1 J[rx ][y ] bang 1, quy trinh loc
khéi cay ma hoa dbi véi mau sac d6 nhu duge xéac dinh dugc dAn ra voi recPicture
duoc dat 1a recPicturecy, alfPicture dugc dat bé“mg alfPicturecsy, vi tri khoi cay ma
hoa sic do ( xCtbC, yCitbC ) duge dat bang ( ( rx << CtbLog2SizeY )/
SubWidthC, ( ry << CtbLog2SizeY ) / SubHeightC ), va chi s6 bg loc sac dg thay
thé altldx duoc dat bing alf ctb_filter alt idx[ 0 ][ rx ][ ry ] 1a ddu vao, va dau

ra la hinh anh duoc loc da stra doi alfPicturecs.

—  Khi ChromaArray Type khac 0 va alf ctb_flag[ 2 [[rx ][y ] bang 1, quy trinh loc
khdi cay ma hoa d6i véi mau sac d6 nhu duoc xéac dinh duge dan ra voi recPicture
duoc dat 1a recPicturecy, alfPicture duoc dat béng alfPicturec, vi tri khbi cay ma
hoa sic do ( xCtbC, yCtbC ) duge dat bang ( ( rx << CtbLog2SizeY ) /
SubWidthC, (ry << CtbLog2SizeY )/ SubHeightC ), va chi s6 bo loc sic dd thay
thé altldx duoc dit bing alf ctb_filter alt idx[ 0 ][ rx ][ ry ] la dau vao, va dau

ra 1a hinh anh duoc loc da sua doi alfPicturecr.

— Khi ChromaArrayType khac 0, cac gid tri mau trong mang ccAlfPicturecs va
ccAlfPicturec; dwoc dit bang twong Ung voi cac gia tri mau trong mang

alfPicturecy va alfPicturec:.

—  Dbi véi moi don vi cdy ma hoa c6 vi tri khbi cay mi hoa luma ( rx, ry), trong
d6 rx = 0..PicWidthInCtbsY — 1 va ry = 0..PicHeightInCtbsY — 1, cac diém

sau sé& duoc ap dung:

—  Khi ChromaArrayType khac 0 va alf ctb_cross_component_cb_ide[ rx J[ry ]
khac 0, quy trinh loc thanh phén chéo ctia mau sic do nhu duge md ta bén
duéi duoc dan ra voi recPicturer duoc dat béng recPicturer, alfPicturec dugc
dit bing alfPicturecs, vi tri khdi cdy ma héa sic do (xCtbC, yCtbC ) duoc dat
bang ( ( rx << CtbLog2SizeY) / SubWidthC, (ry << CtbLog2SizeY )/
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SubHeightC ) ), vi tri khéi cay ma hoa luma ( xCtb, yCtb ) duoc dat bang ( rx
<< CtbLog2SizeY, ry << CtbLog2SizeY ), ccAlfWidth dugce dat béng (1<<
<< CtbLog2SizeY ) / SubWidthC, ccAlfHeight duoc dat bang ( l<< <<
CtbLog2SizeY) / SubHeightC, va hé s6 b ioc thanh phan chéo CcAlfCoeff] j ]
dugc dat bang
CcAlfCoeffe| slice cross_component_alf_cb_aps_id ][ alf_ctb_cross_comp
onent_cb_ide[ rx I[ry 1= 11[j ], véij = 0.7, lam dau vao, va dau ra 1a hinh

anh duoc loc da swra doi ccAlfPicturece.

Khi ChromaArrayType khic 0 va alf ctb_cross_component_cr_ide[ rx J[ 1y ]
Khac 0, quy trinh loc thanh phin chéo dbi véi khdi mau sac do nhu xéc dinh bén
dudi dugc dan ra vai recPicturer dugce dat bﬁng recPicturer, alfPicturec dugc
dat bing alfPicturecy, vi tri khdi cdy ma hoa sic do ( xCtbC, yCtbC) dugc dat
bang ( ( rx << CtbLog2SizeY ) / SubWidthC, ( ry << CtbLog2SizeY )/
SubHeightC ) ), vi tri khdi cidy mé hoa luma ( xCtb, yCtb ) duoc dat bang ( rx
<< CtbLog2SizeY, ry << CtbLog2SizeY ), ccAlfWidth dugc dat bang ( 1 <<
<< CtbLog2SizeY ) / SubWidthC, ccAlfHeight duoc dat bang ( << <<
CtbLog2SizeY )/ SubHeightC, va h¢ s6 b loc thanh phan chéo CcAIfCoeff] j |
duoc dat bin g
CcAlfCoeffe| slice cross_component_alf cr_aps_id ][ alf_ctb_cross_compon
ent_cr ide[ rx J[ty ]— 1 1[j ], véi j = 0.7, lam ddu vao, va d4u ra la hinh anh

duoc loc da sua d6i ccAlfPicturecy.

Ouy trinh loc thanh phén chéo cho khéi mau sic do

Gia tri dau vao cua quy trinh nay la:

méng mau hinh anh luma tai tao recPicturer truoc qué trinh lgc vong thich tng

luma,
mang mau hinh anh sac d¢ tai tao da loc alfPicturec,

vi trf sfic do ( xCtbC, yCtbC) xac dinh mu cua khoi cdy ma hoa sac d6 hién

tai trén cung bén trai so véi mau cua hinh anh hién tai trén ctung bén trai,

vi tri luma ( xCtb, yCtb ) xac dinh mAu cua khoi cdy ma hoéa luma hién tai trén

cung bén trai so véi mau cua hinh anh hién tai trén ciung bén trai

152

152/204



50302 153/204

- chicu rong ccAlfWidth cua khoi mau sac dd
—  chiéu cao ccAlfHeight cua khoi mau sic do
—  hé s bo loc thanh phan chéo CcAlfCoeftlj], vé1j=0..7

Déu ra clia quy trinh ndy la mang mau hinh anh sac d tai tao duoc loc da sua doi
ccAlfPicture.

suy ra cdc mau sic do téi tao da loc ceAlfPicture[ xCtbC +x [ yCtbC +y ], mot

v,
>
7zl

,

mau sac do tai tao rong khoi cdc mau sac d hién tai alfPicturec| xCthC + x ][ yCtbC +
y ] voi x = 0..ccAlfWidth — 1, y = 0..ccAlfHeignt - 1, duoc loc nhu sau:
- Vi tri loma (xL, yL) tuong ung véi mau sac do hign tai ¢ vi ol sac 40 ( xCthC + x,

yCtbC +y ) duoc dat bang ( (xCtbC + x ) * SubWidthC, (yCtbC +y) * SubHeightC )

suy ra nhu sau:

~  Neéu pps_(loop_filter_across_vimxal_boundaries_disabled_ﬁag bang 1, va
PpsVirtualBoundariesPosX[ n ] % CtbSizeY khae 0, wva xL -
PpsVirtualBoundariesPosX[ n ] 16n hon hodc bang 0 va nho hon 3 doi voi moi

n = 0.pps_num_ver virtual_boundaries — 1, diém sau s& duoe ap dung:
Iy + i = Clip3( PpsVirtualBoundariesPosX[ n |, pic_width in_luma_samples — 1, xL = 1)

—  Mat khac, néu pps__ioep__ﬁlter_across_virtual_boundaries_disabied__ﬂag bang 1,
va  PpsVirtualBoundariesPosX[ n ] % CtbSizeY khac 0, wva
PpsVirtualBoundariesPosX[ n ]- xL 1én hon ¢ va nhé hon 4 che moi n =

0..pps_num_ver virtual_boundaries — 1, diém sau sé dugc ap dung:
hy+i = Clip3( 0, PpsVinualBoundariesPosX[n]— 1, xL + 1)

— Néu khong s& ap dung diém sau day:



Voo = Clin3( PusVirtalBoundariesPosY | n 1. nic_height_in_luma_samples -1, yL + 1)

50302

Iy« = Clip3( 0, pic_width_in_luma_samples — [, xL. +1)

— WNéu pps loop_filter across_virtuai_boundaries_disabled_flag bang 1, wva

PpsVirtualBoundariesPosY[ n ] % CtbSizeY khac 0, va yL -
PpsVirtualBeundariesPosY[ 1 ] 16n hon hodc bang 0 va nho hon 3 doi voi moi

n=0.pps_num_hor virtual_boundaries — 1, diém sau s€ dugc ap dung:

N
1

~  Mat khac, néu pps__loop'_ﬁl'tcr_acmaas___virtl:la‘l_l‘)(}undaries;__dis;ib!ed_‘ﬂag bang !,

vi  PpsVirtualBoundariesPosY[ n ] %  CtbSizeY khac- 0, wva
PpsVirtualBoundariesPesY[ n ] — yL 16n hon 0 va nho bon 4 cho mor n =

0..pps_num_hor_virtal_boundaries - 1, diém sau s& duoc 4p dung:

vy +, = Clip3( 0, PpsVirtualBoundariesPosY[nj— 1, yL
J ; J 3 ]

. Néu khong s& ap dung diém sau day:

vy« j= Clip3( 0, pic_height in_Juma_samples — 1, yL+j)

Céc bién clipLeftPos, clipRightPos, clipTopPos va clipBottomPos duoc suy ra
bing cach din ra quy trinh din xuét vi trf bién ALF nhw duge xdc dinh bén dudi
v6i ( xCto. yCtb ) va ( xL ~ xCtb, yL —yCtb ) la déu vao.

D6 léch vi tri mdu huong doc yM1, yP1 va yP2 dugce quy dinh trong Bang 33 theo
vi trf méu luma hudng doc yL, clipLeftPos va clipRightPos.

D6 léch vi tri mau huéng ngang xM1 va'yP1 duge quy dinh trong Bang 34 theo vi-

trf mau Juma huéng ngang xL, clipLeftPos va clipRightPos.

Rién curr dugce suy ranlur sau:
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curr = alfPicturec[ xCtbC + x, yCtbC +y |

Mang cia hé s6 bd loc thanh phén chéo f] j ] duoc suy ra nhu sau, voij=0..7:

f]j ] = CcAlfCoeff] j ]

Bién sum dugc suy ra nhu sau:

sum = f] 0 ] * recPicturer[ hx, vy +ymi ] +

f] 1 ] * recPicturer| hxwxmi, vy | +

f] 2 ] * recPicturer[ hy, vy ] +

3 7 * recPicturer| hyxp1, vy | +
y

f] 4 1 * recPicturer[ hwmi, Vysyer | +

f[ 5 ] * recPicturer[ hx, vysyp1 | +

fl 6 1 * recPicturer| hxxpi, Vy+ypI 1+

f[ 7 ] * recPicturer[ hx, vy+yp2 ]

deltaBitDepth = BitDepthy — BitDepthc

scaledSum = ( sum + ( 1 << ( 6 + deltaBitDepth ) ) ) >> (7 + deltaBitDepth )

scaledSum = Clip3( —( 1 <<(BitDepthc—1)), (1 <<(BitDepthc-1))~-1, scaledSum )

sum = curr + scaledSum

Mang mAu hinh anh séc d tai tao duoc loc da sira doi ccAlfPicture[ xCtbC +

x ][ yCtbC +y ] duoc suy ra nhu sau:

ccAlfPicture[ xCtbC + x ][ yCtbC +y ] = Clip3( 0, (1 << BitDepthc ) — 1, sum )

Piéu kién yM1 yP1 yP2
yL == clipTopPos + 1 -1 1 1
yL == clipTopPos 0 0 1
yL == clipBottomPos — 1 0 0 1
yL = = clipBottomPos — 2 -1 1 1
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ﬁ\léu khong -1 1 2 {
Béang 33
Piéu kién xM1 | yPl
xL = = clipLeftPos 0 0
xL = = clipRightPos — 1 0 0
xL = = clipRightPos — 2 -1 ]
Néu khong -1 I
Bang 34

Can luu ¥ rang viéc thyc hién loc thanh phé”m chéo dua trén ¢t phdp va nglt nghia
hoc trong Bang 26-32 cung cap bd loc 8 voi. Bon xin cAp bang sang ché tam thoi Hoa
Ky s6 62/913,065, ndp ngay 9 thang 10 nam 2019, moi don déu duoc két hop bang vién
dan, dé xuét trién khai vi du bd loc 6 voi tuong Ung.

Trong mdt vi du, theo cac ky thuat trong tai liéu nay, quy trinh dan xudt vi tri bién
ALF ¢6 thé duoc dua trén diém sau, trong do dau vao bao gém dd 1éch duong bién ao
vbOffset x4c dinh khoang cach trong céc mau luma gitta dudng bién dudi cung cua khoi

cdy ma hoa hién tai va duong bién ao.

Dan xuét vi tri bién ALF

Gia tri dau vao cua quy trinh nay la:

- vi trf luma ( xCtb, yCtb ) xac dinh mau cua khoi cdy ma hoa luma hién tai trén

cung bén trai so voi mau cua hinh anh hién tai trén cung bén trai,

—  vitrfluma ( x, y) xac dinh mau hién tai so v&i mau trén cung bén trai cua khoi

cay ma hoa luma hién tai.
Gi4 tri dau ra cta quy trinh nay la:

vi tri duong bién doc bén tréi clipLeftPos,

— i tri duong bién doc bén phai clipRightPos,
—  vj tri duong bién ngang bén trén clipTopPos,
—  vi trf duong bién ngang bén dudi clipBottomPos,

—  chi bao duong bién trén cung bén trai clipTopLeftFlag,
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—  chi bao dudng bién trén cung bén phai clipBotRightFlag.

Céc bién clipLeftPos, clipRightPos, clipTopPos va clipBottomPos dugc dat bing —128.
Céc bién clipTopLeftFlag va clipBotRightFlag déu duogc dat bang 0.

Bién clipTopPos dugc sta d6i nhu sau:

—  Néuy—(CtbSizeY — 4 ) 16n hon hodc bang 0, bién clipTopPos dugc dat bang
yCtb + CtbSizeY — 4.

— Néu khéng, néu VirtualBoundariesDisabledFlag bang 1, va yCtb + y —
VirtualBoundariesPosY[ n ] 16n hon hoac bang 0 va nhd hon 3 d6i voi bat ky

n = 0..VirtualBoundariesNumHor — 1, diém sau dugc ap dung:

clipTopPos = VirtualBoundariesPosY[ n ]

—  Néu khéng, néu y nhd hon 3 va mdt hodc nhicu diéu kién sau dang, bién

clipTopPos dugc dat bang yCtb:

— Puodng bién trén cia khoi cdy ma hoa hién tai la duong bién trén cung cua o,

va loop_filter_across_tiles_enabled_flag bang 0.

—  Puodng bién trén ctia khoi cdy ma hoa hién tai la duong bién trén cung cua

manh, va loop_filter_across_slices_enabled_flag bang 0.

— Néu duong bién trén cung ctia khoi cay ma hoa hién tai la duong bién trén cung

cta hinh anh phy, va loop_filter_across_subpic_enabled_flag[ SubPicldx ] bang 0.
Bién clipBottomPos dugc sura d6i nhu sau:

— Néu VirtualBoundariesDisabledFlag bang 1, VirtualBoundariesPosY[ n ] khac
pic_height in luma_samples — 1 hodc 0, va VirtualBoundariesPosY[ n | —
yCtb — y 1én hon 0O va nhé hon 5 dbi voi bat ky n =

0..VirtualBoundariesNumHor — 1, diém sau duoc 4p dung:

clipBottomPos = VirtualBoundariesPosY|[ n ]
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Néu khong, néu CtbSizeY — 4 -y 16n hon 0 va nho hon 5, bica clipBottornl™s

duoc dat bang yCtb + CtbSizeY — 4.

Néu khong, néu CtbSizeY — y nho hon 5, va mot hoac nhiéu diéu kié€n sau

dang, bién clipBottomPos dugc dat bang yCtb + CtbSizeY:

Pudng bién dudi cing cva khoi ¢y ma hoa hign tai la dudng bién dudi cung

cta 6, va loop_filter across_tiles_enabled_flag bang 0.

Budne bién dudi cing cua khéi cdy ma hda hién tai 1a duong bién dudi cung
g t=4 7 < v = &

cia manh, va loop filter across_slices_enabled_ilag bang 0.

Duong bién dudi cuing caa khoi ey ma hoda hién tai la dudng bicn Qo1 CUNg clis

hinh anh phuy, va loop_filter_across_subpic_enabled_flag[ SubPicldx | tang 0.

clipLeftPos.dugce sua doi nhu sau:

Néu VirtualBoundariesDisabledFlag bang 1, va xCtb + X

VirtualBoundariesPos X[ n ] ién hon hodc bang 0 va nho hon 3 doi voi bat ky

n = 0..VirtualBoundariesNumVer — 1, diém sau dugc ap dung:

clipLeftPos = VirtualRoundariesPosX[ n |

Néu khong, néu x nhdo hon 3, va mdt hodac nhiéu diéu kig¢n -dang, bién.
clipLeftPos dugc dat bang xCtb:

Pudng bién trai cta khoi cdy md hoa hién tai la duong bién trai cua O, va
loop_filter across_tiles_enabled_flag bang 0.

Néu dudng bién trai cta khéi cdy ma hoa hién tai la dudng bién frai cva manh,
va loop_filter across_slices_enabled_flag bang 0.

Néu duong bién trai cua khoi cédy ma héa hi¢n tai la duong bién trai cua hinh

anh phu, va loop_filter_across_subpic_enabled_flag[ SubPicldx ] bang 0.

Bién clipRightPos dugc stra d6i nhu sau:
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—  Néu VirtualRoundariesDisabledFlag bang 1, va VirtualBoundariesPosX[ n |-
xCtb — x 1lém hon O va nhd hon S5 dor vér bat ky a =

0..VirtualBoundariesNumVer — 1, diém sau dugc ap dung:
clipRightPos = VirtualBoundariesPosX[ 1

— Néu khéng, néu CtbSizeY — x nho hon 5, va mét hosc nhiéu di¢u kién sau
dGng, bién clipRightPos duge dit bang xCtb + CtbSizeY.

~ Dudng bién phai cta khoi cdy ma hoa hién il 12 duong bién vhai cua o, va
loop filter_across_tiless_enabled_flag bang 0.

—  Puong bién phai cia khoi cdy mé hoa hién tai Ja duong bién phai ctia manh,

va loop_filter across_slices_enabled flag bang 0.

~  DPuodng bién phai ctia khoi cdy mé héa hién tai la duong bign phai cua hinh anh

phu, va loop_filter_across_subpic_enabled_flag| SubPicidx ] bing 0.
Bién clipTopLeftFlag va clipBotRightFlag dugc sira d61 nhu sau:

Néu khéi cdy ma héa bao phu vi tri luma ( xCtb, yCib,) va khoi cdy ma héa
bao phti vi trf luma (xCtb — CtbSizeY, yCtb — CtbSizeY) thude cac manh khac
nhav, va loop filter across slices_enabled_flag bing 0. chpT opLleftFlag

dugc dat béng 1.

— Néu khdi cdy ma hoa bao phu vi tri luma ( xCtb, yCto ) va khoi cdy mi hoa
baro phu vi trf luma ( xCtb + CtbSizeY, yCtb + CtbSizeY) thudc cac manh khac
nhau, va loop filter across_slices_enabied flag bang 0, clipBotRightFlag
dir{)'c dat ban gl. '

Nhu duoe mo ta o trén, phén tu cu phap co thé duoc mé hoa entropy theo CABAC hodc

toong tu. Trong mot vi dy, theo cac k¥ thuat trong tai liéu nay, nhi phan hoa
alf cross_component_cb_ide[[{] va/hoac alf_cross_component_cr_idc[}]] co thé duoc

cung cap trong Bang 35.

5 Phan ti ca phap Nhi phan héa |
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Quy Théng s6 dau vao
trinh
| alf ctb_cross_componen | TR cMax = (
t cb ide[ ][] slice_cross_component_cb_filters_signalled
minusl + 1), cRiceParam = 0
alf ctb_cross_componen | TR cMax = (
t cr ide[ ][ ] slice_cross_component_cr_filters_signalled

minus! + 1), cRiceParam =0

Bang 35

Ngoai ra, trong mot vi du, theo cac ky thuat trong tai liéu nay, dbi véi
alf cross_component_cb_ide[][]  va/hodc alf cross_component_cr_ide|ff] bién
pStateldx0 va pStateldx 1 twong ung véi cac chi s6 trang thai xéac suat dé ma hoa CABAC

¢6 thé dugc khoi tao nhu sau:

Bang 36 va Bang 37 chtra céc gia tri cua bién 6 bit initValue dwoc st dung dé khoi
tao cac bién ngir canh dugc gan cho céc phan tir ct phap alf_cross_component _cb_flag
va alf _cross_component_cr_flag. Trong Bang 36 va Bang 37, cac gi4 tri cua bién ctxIdx
duoc anh xa dén initValue va shiftldx. Cén luu ¥ rang trong Bang 36 va Bang 37, gia tri

shiftldx duoc str dung dé suy ra gia tri shifr cho quy trinh' chuyén tiép trang thar. Ngoai

ra, gia tr1 EP biéu thi xac suit ngang nhau va twong tng voi gié tri 35 trong JVET-P2001.

ctxIdx of alf ctb_cross_component_cb_idc
0 1 2 3 4 5 6 7 8

Bién khai tao

initValue EP | EP | EP | EP | EP | EP | EP | EP | EP
shiftldx 0 0 0 0 0 0 0 0 0 |
Bang 36

ctxIdx of alf ctb_cross_component_cr_ide

Bién khéi tao

o | 1|2 | 3| 4|56 /|78
initValue EP | EP | EP | EP | EP | EP | EP .| EP | EP
shiftldx ol oo o o] o0 0] O0]O0

Bang 37

TU muc nhap trong bang 6 bit initValue, hai bién 3 bit slopeldx va offsetldx duoc

suy ra nhu da dé xuat ¢ trén.
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slopeldx va offsetldx nhu da cung cap o trén.

Hai gia tri dugc gén cho pStateldx0 va pStateldx!l dé khoi tao dugc suy ra tu

SliceQpy, nhu da cung cap ¢ trén.

Hai gia tri dugc gan cho pStateldx0 va pStateldx! dé khoi tao dugc suy ra nhu da

cung cap o trén.

ctxIdx ma can khoi tac cho mdi kiéu trong s6 ba kieu khai tao, duoce xéc dinh boi bién

initType, duoc liét ké trong Bang 38. DP6i véi loai manh P va B, viée suy ra initType phu

thudc vao gia tri cua phan tir ¢ phap cabac_init_flag. Bién initType dugc suy ra nhu sau:

1f( slice_type ==1)

mitType =0
else if( slice_type==P)

initType = cabac_init_flag 7 2 :
khac

initType = cabac_init_flag? I :

1

2

Phin tir ca phap initType
6 1 2
alf cross_component_cb_flag[ ][ ] 0.2 3.5 6..8
alf cross_component_cr_flag[ ][ ] 0.2 3.5 6..8

T Bang 38, bién ctxIdxOffset duge dit bing véi initType. Bién ctxldx dugc dat

bang tong ctxInc va ctxldxOffset.

Bang 38

Theo mdt vi dy, gan ctxInc dugc xac dinh nhu sau:

: binldx
Phan ti et phap
0 2 3 4 >=5
alf ctb_cross_component_cb_idc 0.2 ‘
[]f] - —comt - - (Bang | bypass | bypass | bypass | bypass |bypass
38)
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- I I T T !

lﬂlf ctb cross component ct -dc[ 0.2 1 | ! |

i"f][— - pot ' [ (Bang | bypass | bypass | bypass | bypass IbY}“"l%‘

! 3y | ‘ | |
Bang 39

— Dbi v6i phan tr G phép, alf ctb_cross_component cb_idc[ x0 >>
CtoLog2SizeY 1 y0 >> CtbLog2SizeY I va

alf ctb_cross_component_cr_ide[ x0>> CtbLog2SizeY [ v0>> CtbLog2SizeY |.

ctxlnc = (condl, && availableL. ) + ( condA && availableA ) + ctxSetldx * 3

| Phan tir cii phap condL ‘ ~condA lctxﬂet{dx |
alf_ctb_cross_componen |alf ctb_cross_component jalf_ctb_cross_compon 0 ‘
t_cb ide[ x0 >> _ch_ide[ xNbL >> ent_cb_idc[ xNbA >> |
CibLog2SizeY ][ y0>> |CtbLog2SizeY ][ yNbL CtbLogZSlueY I ‘ !
CibLog2SizeY | >> CtbLog2SizeY ] yNbA >> ]

1 CtbLog2SizeY | - ' ;
alf ctb _,cross'__componen alf ctb_cross_component ! alf ctb_cross_compon ¢ ‘:
tcr ide[ x0>> _cr_idef xNbLL >>. rent cr_ide[ xXNbA >> | !
CtbLog28izeY ][ vO>> |CibLog2SizeY ][ yNbL | CtbLog2SizeY 1 |
CibLog2SizeY | >> CtbLog2SizeY ] yNBA >> !

CtbLog2SizeY | f
g _—

Bang 40

Theo cach nay, bd ma hoa video da1 dién cho vi du vé thiét bi duoc tao cAu hinh dé thu
dir liéu mau da tai tao cho thanh phan dit liéu V1Jeo han tai, thu dr hea mau da tai tao cho
mdt hodc nhiéu thanh ph.én dr liéu video khac, dan xudt bo loc thanh phan chéo dva trén div
liéu lién quan dén mot hodc nhiéu thanh phz‘%‘n dit liéu video khac, va ap dung bé loc cho di
Jiéu mau da tai tao ddi voi thanh phfm di liéu video hién tai dua trén bo-loc théin_h ph?m chéo
da da:_‘tn}:uét va di liéu mau da tai tao cho mét hodc phiéu thanh phan dit liéu video khac

H iNH 17 14 so db khdi minh hoa v‘i: du vé bo giai ma video ma ¢o thé duoc fao cAu hinh
dé giai ma dir liéu video theo mot hogc nhi Au k¥ thuat clia sdng ché nay. Theo mdt vi du, co
thé tao cau hinh bd giai ma video 500 dé tai tao dir liéu video dua trén mot hodc nhiéu k¥ thuat
duwoc mo ta trong tai lidu nay. Nghia la, bo giai méa video 500 co thé hoat dong theo cach déi

{mg vai bo ma héa video 200 duge mo td o wén. Co thé tao cau hinh bd giai md video 500 cl.

—
N
[
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thue hién giai ma du dodn ndi anh va gidi ma du doan lién khung va do dé, co thé duoc goi la
bo giai ma iai. Theo vi du dugc ninh hoa trong HINH 18, b) giai ma video 500 bao g[‘)m bo
gial ma entropy 502, bd hrong tr hoa nguoc 504, bo xu ly bién doi nguogc 506, bo xu ly du
doan noi anh 508, bd xu 1y du doan lién khung 510, bo cong 512, bd loc 514 va bg dém tham
chiéu 516. C6 thé tao cau hinh bo giai ma video 500 dé giai ma dit liéu video theo cach nhat
guan vl he théng ma héa video, he théng nay co thé thuc hién mdgt hodc nhi¢u phuong an
chuan ma hoa video. Luu y rang, mic du bd gial ma video dién hinh 500 dugc minh hoa la co
kiréi chire ndng riéng biét, nhung hinh anh minh hoa 6 la nham mue dich md ta va khong gidi
han bd gidl ma video 500 va/hodce cac thanh phén phy cta ching déi véi chu tric phan clng
hoac phén mém cu thé. Co thé hisn thure hoa chirc nang ctia bo giai ma videe 5 f0 'hfmg cach

mién khai két hop phdn cimg, phan sun va/hodc phan mem bat ky.

Nhu duoce minh hoa trong HINH 17, bo giai ma entropy 502 thu chudi bit dirge ma

hoa entropy. C6 thé tao cau hinh bd gidi ma entropy 502 dé gidi ma phan tu ct phap duge
Lrong to hda va hé so dwoc lugng ti hoa tu chudi bit theo quy trinh doi iing vol quy trinh
g : ; g & .

’
A

ma héa entropy. Co thé tao cau hink bé giai ma entropy 502 dé thuc hién giai ma entropy

theo kv thuat ma héa entropy bat ky duge md ta 6 weén. Bo giai ma entropy 502 co the

-t

phan téch chudi bit duge ma hoa theo cach phu hop véi chuan ma héa video. CG thé tao
cau hinh bg giai ma video 500 dé phan tach chudi bit dd ma hoa, trong do chudi bit ma

héa nay Guge tao ra dya trén cae k¥ thuat mo @ ¢ trén.

Tham chiéu lai dén HINH 17, bo tuong tir hda nguoc 504 thu hé s6 bién doi luong tir
hoa (nghia 1a gia tri muc) va dir liéu thong s6 lwong tir héa tir bd giai ma entropy 502. Dt héu
théng 6 lwgng G hoa ¢o thé bao gom bat ky va tht ca cac to hop gia tri QP delta vahoac gia
i kich thudc nhom lugng tir hda va dit ligu tuong tu dugc mo ta ¢ trén. Co thé tao cau hinh
bé gidi ma video 500 va/hoac b luong W hda nguoe 504 dé xéac dinh cac gia tri QP duoc su
dung cho luong tir hoa nguoe dya trén gid tri duoge bo ma hoa video bao hiéu va/hoac thong
qua déc tinh video va/hodc thong s6 ma hoa. Nghia 14, bo lwong tr héa nguge 504 co thé hoat
ddag theo cach dbi g v6i bo lugng tir hoa hé $6 206 duoc mo ta 6 trén. Vi du: bo lugng tu
hoa nguoc 504 ¢o thé duoc tao cAu hinh dé suy ra cac gia tri da xdc dinh trude, kich thudce
nhAm lugng tir hoa cho phép va nhimg thu tuong wr, theo céc k¥ thuat duoc mo ta ¢ tren. C6
thé tao cAu hinh bd lwong tr hoa nguoc 504 dé ap dung luong tu hoa nguge. Co thé tao cau
hirth b xur ly bién déi nguoc 506 dé thuc hién bién doi nguoc nham tao ra dit liéu tai tao du.

Céc k¥ thuat trong ng do bd luong tir hoa nguogc 504 va bd xur Iy bién doi nguoe 506 thyc
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hién co thé twong tu nhu céc k¥ thuat do bd xur 1y bién doi/luong tir héa nguoe 208 duge md
ta o trén thuc hiégn. Co thé tao cAu hinh bo xir ly bién d6i nguoc 506 dé ap dung DCT nguoc,
DST nguoc, bién ddi s6 nguyén nguoc, Bién dbi tht cAp khong tach ro1 (NSST) hodc quy trinh
bién ddi nguoc tuong tu vé mit khai niém d6i v6i hé sb bién ddi dé tao ra cac khéi du trong
mién pixel. Hon nira, nhu dugc md ta o trén, viéc thuc hién mot phép bién ddi cu thé (hoac
kiéu bién doi cu thé) co thé phu thudc vao ché d6 du doan ndi anh. Nhu dugc minh hoa trong
HINH 17, dir liéu tai tao du ¢d thé duoc cung cép cho bo cong 512. By cong 512 ¢ thé thém
dir liéu tai tao du vao khéi video du doan va tao dit liéu video tai tao. Co thé xac dinh mot khdi

video du doan theo k¥ thuat video du doan (tirc la du doan ndi anh va du doan lién khung).

Co thé tao cAu hinh b xir 1y du doan ndi anh 508 dé thu phan tr ¢4 phép du dodn noi
anh va truy xuat khoi video du doan tir by dém tham chiéu 516. Bd dém tham chiéu 516 co
thé bao g61n thiét bi nhé duoc tao cAu hinh dé luu trit mot hodc nhiéu khung hinh dir liéu video.
Cac phén tr ¢ phap du doan ndi anh ¢ thé xac dinh ché d6 du doan noi anh, chémg han nhu
ché d6 du doan noi anh dugc md ta ¢ trén. Theo mot vi du, bd xur ly du doan ndi anh 508 co6
thé tai tao khéi video thong qua mot hodc nhiéu k¥ thuat mé hoa du doan ndi anh duoc mo ta
trong tai liéu ndy. BO xu ly du doan lién khung 510 ¢6 thé thu phén tir ¢ phap du dodn lién
khung va tao vecto chuyén dong dé xac dinh khdi du doan trong mot hodc nhiéu hé quy chiéu
duoc luu trir trong bo dém tham chidu 516. Bo xtt Iy du doén lién khung 510 co thé tao ra cac
khéi bu chuyéh dong, co thé thuc hién noi suy dua trén bo loc ndi suy. Ma dinh danh cho bo
loc ndi suy s€ dugc dung dé udce tinh chuyén dong vai do chinh xac diém anh phu co thé duoc
dua vao cac phén t0r ¢ phap. B xtr 1y du doan lién khung 5 10 ¢c6 thé su dung bo loc noi suy

dé tinh toan gi4 tri ndi suy cho pixel s6 nguyén phu cua khéi tham chiéu.

C6 thé tao cau hinh bd loc 514 dé thuc hién loc dir lidu video da tai tao. Vi du: ¢6
thé tao cAu hinh bd loc 514 dé thuc hién tach khoi va/hodc loc SAO, nhu duge md ta &
(rén d6i véi bo loc 216. Theo vi du, bo loc 514 ¢6 thé bao gdm b loc thanh phan chéo
600 duoc md ta bén dudi. Ngoai ra, luu y réng theo mét s6 vi du, co thé tao cAu hinh bo
loc 514 dé thuc hién chuc nang loc riéng tuy y (vi du: cai tién hinh anh). Nhu dugc minh

hoa trong HINH 17, ¢6 thé xuat khéi video tai tao bang bo gidi ma video 500,

Nhu dwoc mé ta & trén, HINH 7 minh hoa vi du vé bo loc thanh phan chéo ma co thé
duoc tao cau hinh dé ma hoa dit liéu video theo mot hodc nhiéu ky thuét cua sang ché nay.
HINH 18 minh hoa vi du v& bd loc thanh phan chéo ma c6 thé duge tao cau hinh dé ma hoa
dr liéu video theo mot hoac nhiéu k¥ thuét cua sang ché nay. Nghia 14, bo loc thanh phan
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chéo 600 cb thé tinh theo cach dbi img véi bd loc thanh phén chée 300. Nhu duge minh hoa
trong HINH 18, b loc thanh phﬁn 600 bao g61n thiét bi xac dinh bd loc 602 va bo stra doi
mau 604. BO stra d6i mau 604 co thé hoat dong theo cach tuohg tu nhu bo sura doi mau 304.
Nghia 14, b sua ddi mau 604 c6 thé thuc hién loc theo b loc duoc dan xuét, bao g6m mot
hodc nhidu bd loc mo ta trong tai liéu nay. Nhu dugc minh hoa trong HINH 18, bd sua a6i
mau 604 c6 thé xuét khoi tai tao da stra ddi dén bd dém hinh anh tham chiéu (nghia la dudi
dang bd loc trong vong) va xuAt khdi tai tao da stra d6i dén dau ra (vi du: man hinh). Thiét
bi xac dinh bo loc 602 co thé thu thong tin thong s6 ma hoa (vi du: du dodn néi anh) co san
tal thot diém khdi hién tai duoc gidi ma va co san dir liéu khoi video, nhu duge minh hoa
trong HINH 18 tai bo giai ma video, cd thé bao gdm: Khbi duoc tai tao thanh phan chéo va
Khbi duoc tai tao thanh phén hién tai. Tuy nhién, nhu dugc minh hoa trong HiNH 18, thiét
bi x4c dinh bo loc 602 cd thé thu di liéu bo loc. Nghia 14, di liéu bo loc xac dinh bo loc da
dAn xuat c6 thé duoc bao hiéu dén thiét bj xac dinh b loc 602. Vi du vé viéc bao hiéu nay
duoc mé ta o trén. Do do, thiét bj xac dinh bo loc 302 ¢o thé dan xuét bo loc duoc su dung

rrén khdi tai tao sac do dua trén di liéu video, thong so mé hoa va/hoac dir liéu bo loc.

Nhu duoc mo ta & trén, cac ky thuat loc thanh phén chéo duoc md ta trong tai ligu nay
¢6 thé duoc ap dung chung cho ting thanh phan cia dit liéu video. Do d6, mot hodc nhiéu
t6 hop thanh phén cua du liéu video co thé duoc su dung de giam 161 tai tao cho mot hoac
nhidu thanh phan dit liéu video khac. HINH 19A-19C la céc so do khdi minh hoa vi du vé
bd loc thanh phém chéo ma c¢6 thé duoc tao cAu hinh dé giam 181 tai tao theo mot hodc nhiéu
ky thuat cua sang ché nay. Nghia 1a, HINH 19A-19C minh hoa céc vi du vé bo loc vong ma
c6 thé ¢o trong bo loc 514. Theo HINH 19A-19C, céc phan tir s6 théng thuong duge mo ta
& trén, B loc Thanh phin chéo Cr 702 1a vi du v& bd loc duge tao céu hinh dé loc thanh
phém Cr dua trén thanh phﬁn luma, thanh phém Cb, dir liéu bo loc va thong s6 ma hoa. Bo loc
Thanh phén chéo luma 704 1a vi du vé bd loc duoc tao cAu hinh dé loc thanh phém Iuma dua
trén thanh phén luma, thanh phé“\n Cb, thanh phﬁn Cr, dir liéu bo loc va thong $b ma hoa. Do
d6, b6 giai ma video 500 biéu didn vi du vé cdu hinh thiét bi dé thu dr liéw mau da ti tao
cho thanh phén dir liéu video hién tai, thu dit 1iéu mau da tai tao cho mot hodc nhiéu thanh
phén dw liéu video khac, din xuét bd loc thanh phﬁn chéo dua trén dt liéu lién quan dén m@i
hoic nhidu thanh phan dit lidu video khac, va ap dung b6 loc cho dur li¢u mau da tai tao doi
v6i thanh phan di liéu video hién tai dua trén bd loc thanh phén chéo da dan xuat va dir liéu

mau da tai tao cho mot hodc nhiéu thanh phan dtt liéu video khac.
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Trong mot hode nhiéu vi du thye hicn séng clid, cac chire ning duoc mo ta <o th & duoce
trién khai trong phan cimg , phan mém, chuong trinh co s¢ hodc bat ky phuong dn két hop
nao gitta chung. N éu dugc trién khai trong phin mém, cac chirc ndng co thé duge luu triv
hoac truyén dudi dang mot hodc nhiéu lénh hodc ma trén phuong tién co thé doc duoc bflng
may tinh va dugc thuc thi boi bo xu 1y dua trén phém cung. Phuong tién co thé dgc duoc
bang may tinh ¢ 6 thé bao gom phuong tién luu trir ¢6 thé doc duoc bang may tinh, tuong
tng voi phuong tién hita hinh nhu phvong tign Tou i dir ligy hodc phuong tién truy /én thong
bao gorm bt kv phuong tién nao giip chuyén chuong frinh midy tinh @ not nay sang noi
khac. vi du, theo mdt giao thue truyén thong. Thee cach nay, moi frweong may tink doc duoc
thudmg ¢6 the twong tmg voi (1) moi trudng lua wd b tink ma c6 thé doc duoc bng indy

tinh, khong chuyén ticp hede (2) phuong ti¢n tmy( n thdng nhu tin hi¢u hoac sOng nuang.

Phuong tién luu i dir liéu c6 ihé 12 bat ky pnu'onv tién san co nao co ihé dur*( truy nhan

bai mdt hodc nhidu may tinh hodc mot hodc nhiéu bo xu ly de truy xuat 1énh, ma Vé/hoélc
cAu triic du liéu dé thuc hién cac k§ thuat dugc md ta trong sang ché nay. Mot san phai

chueng trinh mdy tinh ¢6 thé bao gom mét phuong tién ¢6 thé doc duoce béang may tinh.

Vi du va khong gi6i han, phuong tign Juu trit co thé doc duoc bang may tinh nhu vy

o thé bao gém RAM, ROM, EEPROM, CD-ROM hodc b nho dia quang khie. b ivu tri

I3
w 3 )

dia tor hoac cac thiét bi luu trir ti tinh khac, b6 nhd flash hodc bat kv phueong tign nao khac
¢6 thé dung dé luu trir ma chwong trinh mong mubn dudi dang 1énh hodc chu tric dir lidu va
may tinh ¢o thé truy nhap dugc. Ngoai ra, bat ky két ndi nao cling dugce goi la phuong tign
¢6 the doc duoc bang may tinh. Vi du: néu lénh duoc truvén tr mot trang web, may chu hodc
ngudn tw xa khac bang cép dong truc, cip quang. cap xoan déi, dudmg day thué bao s6 (DST)
hoidc céc cong nghé khong day nhu hong ngoai, vo tuyén va vi song, thi cap adng tuc, cap
quang, cap xoan ddi, DSL, hoiic cac cong nghé khong day nhu héng ngoai, vo tuyén va vi
ba dugc bao ham trong dinh nghia vé phuong tién. Tuy nhién, can hicu réng phirong tién luu
it co thé doc duoc bang may tinh va phuong tién luu it dir ligu 1<h6ng bao gbm céc kér
noi, séng mang, tin meu hodc cac phuong tién chuyén tiép khac, ma thay vao do la huong

dén phuo*ng tién lou trlt hiru hinh, khong cl wyen t1ep ‘“rong ban md @ nay, dia d?Skf\r’[l dia
disc bao gbm dia (disc) compact (CD), dia (disc) laze, dia fdlSC) quang, dia (disc) da nang
s6 (DVD). dia (disk) mém va dia (disc) Blu-ray, trong do cac dia disk thuong sao cLép du
liéu tir tinh, trong khi cac dia disc sao chép dit ligu quang hoc voi laze. Viéc su dung két hop

,

céc phueng tién trén cling thude ph am vi ctia phuong tién co thé doc duge bang may tinh.
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4o 1énh co thé do mot hodc nhiéa bd xtr 1y thue thi, chéng han nhua mot hoéc shidu bo
xu 1y tin hi¢u sb (DSP), b6 vi xt Iy da nang, mach tich hop cho tmg dung cu thé (ASIC), mang
logic kha lap bing truong (FPGA) hoac mach logic tich hop hoac o1 rac twong duong khac.
Do do, thudt ngit “bo xir 1y, nhu duge sir dung trong tai liéu nay, co thé dé cap dén bat ky cau
e nac da néu ¢ trén hode bét ky cAu tric nao khac phu hop dé thyuc hién cac k¥ thuit dugc
md ta trong ban md ta nay. Ngodi ra, theo mot s6 khia canh, chire ning duge mo ta trong tal
{iéu nay <6 thé duoe trang bi trong cac mo-cun phéan ctmg va’hodc phin mém chuyén dung
Aroc dinh cau hinh dé mé hoa va giat mod, hode duge tich hop trong mdt codec két hop. Ngoat

va, o6 thé thue hién da\ di cae k7 thudt trong mot hode rhiéu mach hodc pmv o logic.

Co the thue hién diy du cac k¥ thudt cua séng ché nay trong nhidu Joai thiét bt hoac

dung cy, bao gom thiet bi cam tay khéng day. mach tich hop (IC) hoidc moét bo 1C {vi du:

=
(@SN

mot bo chip). Cac thanh phan, mo-dun hoac thiét bi khac nhau dirge mo ta rong sdng cl
nay dé nhan manh cac khia canh chtc nang ctia thiét bi duge dinh cAu hinh dé tinre hién

ciae ky thuat duoc d2 xuat, nhung khong nhat thiét phai thuc hién boi cac thiét bi phin

cing khae nhau. Thay vao d6, nhu dé md ta.o trén, cac thiét bi khac nhau ¢d the duge su

r
A

dung két hop trong mdot th 1ét bi phan ctng codec hodc duge cung cap boi mot i@p hop
thiér bi phan elmg trong thich véi nhau, bao gdm mot hodc nhiéu bo xir Iy nhu mé @ ¢
irén, két hop véi phan mém va/hodc chuong trinh co s& phu hop.

b . . . *

X

Mgoal ra, md ihdi chirc ning hodc nhiéu tinh ning cua thiét bi tram gdc va thiét bi
dau cudi dugc st dung trong mdi phuong an da néu trén co thé duo‘c thuc hién hoac trién
ichai hot hé mach, thuong la mot mach tich hop hoac nhiéu mach tich hop. Hé mach dugc
thiét ké aé thue hién cac chire nang duge mb ta trong dac ta k¥ thuat nay co thé bao gom
bo xir Iy da dung, bo xu ly tin hi¢u 6 (DSP), mach tich hop chuyén dung hoac ap dung
chung (‘ASIC), hé mach mang phan tr logic co thé lap trinh (FPGA), hodc cdc thiét bi

i6gic co thé lap trinh khdc, cac cong roi rac heac 16gic bong ban dan, bo phan pnén cung

ron rac, hodc két hop cua ching. Bo xu Iy da dung co theé la bd vi xu 1y, hodc, bo xu ly ¢o

g thai. Bo xu

thé 1a bo xu 1y théng thuong, bo didu khién, bo vi didu khién hodc may tran
ly da dung hodc moi.mach duge mo ta trén day co thé duoc tao cau hinh bang mach so
hoic ¢o thé dugce tao cAu hinh bang mach twong tu. Ngoai ra, khi cong nghe ¢ ché tao mach

tich hQ’p thay thé cac mach tich hop c6 mat & thoi diém hién tai nho sy tién bo cua cong

('D>

nghé bar dén, mach tich hop theo cong nghé nay cing cd thé duge st dung.
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Nhiéu vi du thue hién sang ché khdc nhau da dugc mo ta. Day 1a cac vi du khac nam

trong pham vi ctia cac yéu cau bao ho sau day.
<Ban chat k¥ thudt cua sang che>

Theo mot vi du, phuong phap giam 101 tai tao trong dir liéu video, phuong phap nay
bao g6111: bude thu dir liéu mau duoc tai tao cho thanh phén dir liéu video hién tai; buoc
thu dir liéu mau duogc tai taoc cho mot hodc nhiéu thanh phf?m du liéu video khac; budce
dan xudt b loc thanh phﬁn chéo dua trén dir liéu lién quan dén mot hoic nhiéu thanh
phﬁn dw liéu video khac; va budc ap dung b loc cho dit liéu mau di tai tao cho thanh
phf?m di liéu video hién tai dua trén bo loc thanh phén chéo di din xudc va dir liéu mau

da tai tao cho mot hodc nhiéu thanh phan du li¢u video khac.

Theo mdt vi du, phuong phap nay con bao gdm thong tin bao hiéu lién quan dén bo

loc thanh phan chéo dugc dan xuat.

Theo mot vi du, phuong phap nay, trong d6 budc dan xuit bd loc thanh phan chéo

bao gom budc phan tach tin hiéu dé xac dinh théng s6 bo loc thanh phan chéo.

Theo mét vi du, phuong phap nay, trong do budc dan xuat bo loc thanh phan chéo
dua trén dit liéu lién quan dén mot hodc nhiéu thanh phan d liéu video khac bao gom

bude din xuét bd loc thanh phin chéo dya trén 13i tai tao da biét.

Theo mot vi du, phuong phap nay, bo loc thanh phén chéo duogc xac dinh theo hé

s0 bo loc.

Theo mdt vi du, thiét bi dé ma hoa dir liéu video, thiét bi bao gdbm mdt hodc nhiu b

xu 1y duoc tao c4u hinh dé thuc hién bét ky va tAt ca cac phuong an két hop cua cac budc.
Theo mot vi du, thiét bi, trong do thiét bi bao g6111 bd ma hoa video.
Theo mot-vi duy, thiét bi, trong do thiét bi bao gém b giai ma video.

Theo mot vi du, hé thong bao gom: bd mé hoa video; va thiét bi bao gom bd giai

ma video.

Theo mot vi du, thiét bi dé ma hoa dit 1iéu video, thiét bi nay bao gém cac phuong

tién dé thuc hién budce bat ky va tat ca cac két hop cua cac budc.

168

168/204



50302

Theo mdt vi du, phuong tién luu trt ¢6 thé doc duge bang may tinh, khong chuyén tiép
bao gom cac 1énh duoc luu triv trén d6, khi duoc thuc thi, s¢ khién mot hodc nhiéu bd xu Iy

ctia thiét bi ma hoa dit liéu video thuc hién bt ky va tat ca phuong an két hop theo cac bude.

Theo mét vi du, phuong phép loc dit li¢u video duoc tai tao, phuong phap nay bao
g6m: budc phan tich ci phap phan tir cti phép dAu tién duge s dung dé thiét 1ap hé s6
loc thanh phén chéo; budc nhdp mang mau ctia hinh anh luma da tai tao, budc suy ra vi
tri luma bang cach str dung vi tri twong mg voi mau sac do hién tai; bude suy ra mang
hé sb loc bang cach st dung hé s6 loc thanh phén chéo; bude suy ra bién bang cach su
dung mang hé s loc va mang mau hinh anh luma tai tao duoc xac dinh boi cac vi tri
Juma; va bude suy ra bién ty 18 bang cach st dung bién, trong do bién duoc sta d61 bang
cach tinh téng cta mot mau khéi sic do hién tai, dugc xac dinh b{ing vi tri da xac dinb
trude, va bién ty 1é.

Theo moét vi du, phwong phap, trong do phéan tir ¢t phép la phan tir cG phap dé xac

dinh ma nhéan dang tap hop thong s6 thich tmg va phan tir ¢t phap ¢6 trong ph?m ddu manh.

Theo mdt vi du, phwong phap con bao gdm thém: budc giai ma phan tr ¢t phap thi
hai duoc s dung dé thiét 1ap hé s6 bo loc thadh phan chéo, trong do phén fir ¢t phép thir

hai ndy co6 trong cau trac ¢ phap don vi cdy ma hoa.

Theo mot vi dy, phuong phap, trong do phan tir c phap thu nhét dugc giai ma theo

mot gia tri cua chi bao duge kich hoat bo loc vong thich Gmg thanh phan chéo.

Theo mét vi du, phuong phap, trong do phéan tir ¢ phéap tht hai xac dinh liéu bo loc

thanh phén chéo c6 dugc ap dung cho mét khéi hay khong.

Theo mét vi du, phuong phap, trong do phén tir ¢ phap thir hai xac dinh liu b loc

thanh phan chéo c6 duge ap dung cho mot khoi hay khong.

Theo mot vi du, phuong phép, trong do phén tir ¢ phép thir hai duge ma hoa entropy

bing céch sit dung quy trinh nhi phan héa Truncated Rice.

Theo mot vi du, thiét bi ma hoa dit liéu video, thiét bi nay bao g6n1 mot hoac nhiéu
bo xu ly duoc tao céu hinh dé: ma hoa phan t ¢t phap dau tién duoc st dung dé thiét
lap hé s6 loc thanh phén chéo; nhap mang mau cua hinh anh luma da tai tao; suy ra vi tri
luma béng cach str dung vi tri twong Ung véi mau sic do hién tai; suy ra mang hé sb loc

bang cach su dung hé so loc thanh phan chéo; suy ra bién bang cach st dung mang hé sé
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loc va mang mau hinh anh luma téi tao duge xéc dinh boi cac vi trf luma; va suv ra bién
ty 1¢ bang cach s dung bién do, trong d6 bicn dugce sura doi bang cach tinh tong cua mot

mau khéi sic dd hién tai, duoc x4c dinh bang vi tri dd xdc dinh trudc, va bién ty 1.

Theo mot vi du, thiét bi giai ma dir liéu video, thiét bi nay bao gém mot hodc nhiéu
b¢ xu 1y dugce tao ciu hinh dé: giai ma ph?m tir ¢t phap dhu tién duoc s dung dé thiét
lap h¢ s6 loc thanh phan chéo; nhap mang mau cua hinh anh luma da tai tao; suy va vi tri
luma bfmg cdch su dung vi tri tuong ung voi mau sac ¢6 hién tai; suy ra mang hé s6 loc
bang cach su dung hé s6 loc thanh ph?m chéo; suy ra bién bang cach st dung mang hd sé
ioe va mang mau hinh anh luma tai tao dugc xéc dinh boi cac vitri luma; va suy ra bidn
ty 18 bang cach su dung bién do, trong do bién durgce sta d6i bang cach tinh tong cua mot

mau khdi sic do hién i, duoc xac dinh bang vi tri da xac dinh trudc, va bién ty €.

<Tham chiéu chéo>

Pon xin cip bang sang ché khong tam thoinay yéu céu quycn i tién theo 35 U.S.C.
$ 119 v& Pon xin cap bang sang ché tam thdi 50 62/913.065 ngay 9 thang 19 nam 2019,
s& 62/950.000 ngay 18 thang 12, ndi dung cua don duge hop nhét day da vao tai liéu nay

bang vién dan.
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YEU CAU BAO HQ
1. Phuong phap loc dit liéu video dugc tai tao, phuong phap nay bao gom:

budc phan tach phan tir ¢t phéap thir nhit , tr phan dau manh, theo gié tri cia chi

bao duoc kich hoat bd loc vong thich ung thanh phan chéo;

budc phan tach phan tir ¢t phap thir hai, ti phan tir ¢t phap don vi cdy maé hoa,

theo gia tri cua chi bao dugc kich hoat b6 loc vong thich img thanh phén chéo;
bude phan tich phan tir cti phép th ba tir cac phén tr ¢ phap phan dau hinh anh;

bude suy ra gia tri phan ti ct phap thir nhat bang voi gia tri phan tir ct phap thir
ba trong trudng hop chi bao duoc kich hoat bo loc vong thich ting thanh phan chéo bang

| va phéan tir ¢ phap tht nhit ving mit;

bude thiét 1ap cac hé s6 bo loc thanh phan chéo nho st dung phan tir ¢t phap thi

nhét va phéan tir ¢t phap thtr hai;

bude nhap mang mau cua hinh anh luma da tai tao truge quy trinh loc vong thich

img luma;

budc nhap mang mau hinh anh sac 6 da duoc tai tao duoc loc theo quy trinh loc
vong thich ung sac do;

bude suy ra vi tri luma bang cach st dung vi tri trong ing véi mau sac d6 hién
tai;

budc suy ra mang hé so loc bang cach st dung hé so loc thanh phan chéo;

budc suy ra bién bang cach str dung mang hé so loc va mang mau hinh anh

luma tai tao duoc xéac dinh boi cac vi tri luma;

budc suy ra bién ty 1 bang cach sir dung bien nay;

bude suy ra bién dugc sira doi bang cach tinh tong cia mang mau hinh anh sac
do duoc tai tao va bién ty 1€; va

budc suy ra mang mau hinh anh sac do dugc tai tao duoc loc duroc stta doi nho st
dung bién duogc stra doi.

2. Thiét bi dé giai ma dit liéu video, thiét bi nay bao gom mot hodc nhiéu bd xu ly duoc

tao cau hinh deé:
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giai ma phén t cG phap tha nhat, tr phan dau manh, theo gia tri ciia chi bao dugc

kich hoat b6 loc vong thich ung thanh phén chéo;

phan tach phan tir ct phap thi hai, t phin tir ¢t phap don vi cdy ma hoa, theo

gia tri cta chi bdo duoc kich hoat b6 loc vong thich ing thanh phén chéo;
phan tach phan tir ¢ phap thir ba tir cc phan tir ci phap phan dau hinh anh;

suy ra gia tri phan t&r cu phép thir nhit bang véi gié tri phan tir cu phép thir ba
trong truomg hop chi bao duge kich hoat bo loc vong thich Ging thanh phén chéo bé“mg 1

va phan tir ca phap thu nhit ving mit;

thiét 1ap cac hé $6 bo loc thanh phin chéo nho st dung phé‘m tr ct phap thu nhét

va phan tir c phap thir hai;

nhap mang mau cta hinh anh luma da tai tao trude quy trinh foc vong thich ung

luma;

nhap mang mau hinh anh sac do da duoc tai tao dugc loc theo quy trinh loc vong

thich ing sac do;
suy ra vi tri luma bang cach su dung vi tri tuong ing véi mau sac d6 hién tai;
suy ra mang hé so loc bang cach su dung hé s6 b6 Joc thanh phén chéo;

suy ra bién bang cach stir dung mang hé s6 b6 loc va mang mau hinh dnh luma tai

tao duoc xac dinh boi cac vi tri luma;

suy ra bién ty 18 bang cach st dung bién nay;

suy ra bién dugc sta d6i bang cach tinh tdng cua mang mau hinh anh sac do
duoc téi tao va bién ty 1&;

suy ra mang mau hinh anh sic dd duoc tai tao duge loc duoc stra d6i nho st dung

bién dugc stra doi.
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Khéi hién tai Dw doan
107 | 103 | 101 98 99 93 90 92
111 108 | 104 | 100 101 93 92 92
118 | 113 | 108 | 101 97 94 90 88
119 | 109 | 109 | 104 109 98 100 91

Phép triv i /
Phan dw

8 10 11 6

10 15 12 8

11 19 18 13

10 11 9 13

Bién dbi i

Hé s6 bién dodi Lz

Hé so ty 1é
184 | 11 | 6 | -1 5 5 6 6
26 | 5 6 13 5 5 6 6
8 -9 6 -9 6 6 7 7
26 | 13 | 6 -5 6 6 7 7

Lwong tir héa l /

Gia tri cap hé s6

37 | 2 | 4| -2

-5 -1 1 2

Pén chubi bit

HINH 2A
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T chudi bit

¢

Phép céng

Gia tri cip hé sb Hé sé ty 18
37 | 2 | 1] -2 6
5|4 1] 2 6
12| 1| 7
4| 2 | 1] 7
| “
Hé s6 bién doi
185 | 10 | -6 | -12
25| 5 | 6 | 12
6 | 12| 7 | 7
24 | 12| 7| 7
|
Phan dw Dw doan
8 | 8 | 12| 8 99 | 93 | 90 | 92
10| 14| 11| 10 101 93 | 92 | 22
11| 16 | 18 | 16 97 | 94 | 90 | 88
10 10| 11| 18 100 | o8 | 100 | 91
v
Khéi dwore tai tao L6i tai tac
107 | 101 | 102 | 100 012 1|2
111 | 107 | 103 | 102 0 1 1 -2
108 | 110 | 108 | 104 ]3]0 -8
119 | 108 | 111 | 105 ot 2t

HiNH 2B
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