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Sang ché dé cap dén cic phwong phép dé truyén thong tin di mau sic ngudn trong

Supplemental enhancement information). Dit liéu nhwr vay bao gdm it nhat mét gié tri do
chéi toi thiéu, tdi da, va trung binh trong dir li€u nguSn cong véi dit lidu tuy chon ma c6
thé bao gdm cac toa do sic do x va y cta dai mau sic cho cic mau gbc dau vao (ching
han, mau dd, xanh da tr&i, xanh 14 cdy) ctia dir li¢u nguén, va cic toa do sic do x va y clua
mau cho cac mau gbe twong mg véi cac gid tri dd chdi tdi thidw, tdi da va trung binh trong
dit liéu nguon. Dit lidu thong bao dé bao hidu viing hoat dong trong mdi hinh 4nh ciing c6
thé dugc bao gom. Cu thé, sang ché dé cap dén phuong phap va thiét bi trich xuat thong
tin.dai mau sic ngudn cia déng bit ddu vao tir ban tin SEI va phuong tién bét bién doc
dugc bing may tinh bao gdm cac lénh thue thi dugc bing may tinh dé thyc hién phrong

phap.
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Linh vuc k¥ thuat dwoc dé cip
N6i chung, sang ché dé cap dén hinh anh. Cu thé hon, phuong 4n cua sang ché dé

cap dén phuong phap truyén théng va xir Iy thong tin dai mau sdc ngudn.

Tinh trang k§ thuat clia sang ché

Tai liéu khuyén nghi ITU-T H.265 [1] (con dugc goi 1a HEVC) dé “ma héa dit liéu
video chuyén dong", trong Phu luc D, “Théng tin ning cao bd sung” (SEI - Supplemental
enhancement information) va Phu luc E, “Thong tin kha néng st dung video (VUI - video
usability information), mo ta cti phap cung cip thong tin SEI va théng tin VUI bd sung
trong dong bit ma hoa dé cho phép b giai ma 4nh xa t6t hon cac miu di giai ma vao man

hinh.

Song song véi cac quy trinh chuan héa MPEG/ITU, hdi k§ su hinh anh va truyén
hinh chuyén déng (SMPTE - society of motion picture and television engineer) ciing da
x4c dinh mot s& Khuyén nghi lién quan dén truyén thong siéu di liéu lién két véi thong
tin dai mau sdc cho ca video ngudn va man hinh dich. Vi dy, bo tai liéu SMPTE ST 2094
(vi du: [5] va [6]) x4c dinh siéu dit liéu ding dé bién d6i dai mau sic ciia noi dung video.
Siéu dit liéu nay c6 thé thay déi theo timg canh hodc theo timg khung. Vi du, siéu dit liéu
nhu vay c6 thé hd tro bd giai ma nham biéu dién dit liéu dai dong cao (HDR - high-dynamic
range) va gam mau rong (WCG - wide color gamut) trén man hinh c6 dai mau sdc nhé hon

dai mau sac cua man hinh chinh dugc dung dé dieu khién hinh &nh nguén.

Nhu duge ding trong sang ché nay, thuat ngir “siéu dit liéu” d& cap dén théng tin
bd tro bat ky dwoc truyén nhu mot phan ciia dong bit ma héa va hd tro bd giai ma dé két
xut hinh 4nh da giai ma. Siéu dit liéu nay c6 thé bao gdom, nhung khong bi giéi han 6,
khong gian mau hoac thong tin gam mau, cac tham s6 du doan, tham s6 hién thi tham

chiéu, va tham s0 tin hiéu bd trg, nhu dugc mo ta trong tai liéu nay.
Mac du cac Phu luc D va E ctia H.265 ho trg mdt s0 si€u dir liéu lién quan téi dai
mau sac, ching khong mang tat ca cac siéu dit liéu can thiét cho quy trinh quan ly man

hinh ndi dung HDR hiéu qua nhét. Vao thang 7 nam 2016, trong nhém hop tac chung vé
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m hoéa dit liéu video (JCT-VC - joint collaborative team on video coding) hop tai Geneva,
ba d& xuét [tir 2 dén 4] d3 dwoc dé trinh vé cach thirc m6 ta thong tin dai mau sic ndi dung
bang cach st dung giri ban tin SEI hodc VUL Mot s6 trong s6 nhing dé xudt nay bi anh
huéng boi SMPTE ST. 2094 [5] nhung ching c6 pham vi khdc nhau dang ké.

Trong [2], ban tin ¢6 ndi dung SEI duoc dé xut dé bao hiéu gam mau ndi dung &
dang hai chiéu (2D - 2 dimension), gam mau nay mo ta su phan phéi mau thuc té ciia noi
dung video. Trong VUI, bién colour primaries dwgc dung dé biéu thi gam mau bd chua
thay vi gam mau ngudn thue [1]. Trong [3], nhiéu biéu thic chinh va cc ving khong gian
duoc dé xuat s& Két hop véi cac dac diém nguén x4c dinh. Trong [4], ban tin SEI dai mau
sac ndi dung duoc dé xuét dé biéu thi dai mau sdc bi noi dung chiém. Sang ché st dung su
mo ta (x, y, Y) clia cac toa do sdc d6 va c6 cac 1at do choi Y véi cac da gide di kém cho mdi
l4t. Céc d& xuét nay c6 nhidu nhuge diém nhu: cung cip thong tin c6 it tac dung cho hau
hét cac nha san xuAt man hinh, c6 thé thém chi phi dang k&, va c6 thé cin qua nhiéu chi
phi tinh to4n dé tao ra. Dé cai thién céc so d6 ma hoa va gidi ma hién cd, nhu dugc cac tac
gia sang ché d4nh gia cao trong ban mo ta ndy, cAn phai c6 céc k¥ thudt cdi tién dé tao ra

va truyén thong thong tin ddi mau sdc ngudn.

Cac phuong phap dugc mo ta trong sang ché nay 14 cac phuong phip c6 thé dugc
theo dudi, chir khong nhat thiét phai 13 cdc phuong phap da dugc biét hodc duge theo dudi
trude d6. Do do, trir khi c¢6 quy dinh khéac, khong nén cho rang phuong phép bat ky trong
s6 cac phuong phap dugc mo ta trong séng ché nay lai théa man giai phap k¥ thuat da biét
chi vi dua chiing vao trong phan nay. Twong tu, cic véan dé dwogc xé4c dinh lién quan dén
mot hoic nhiéu phuong phap khong nén gia dinh da dugc cong nhén theo k§y thuat cii dua

vao sang ché ny, trir khi c6 quy dinh khéc.

Ban chit k§ thuét ciia sang ché

Cac phuong an lam vi du dugc mo ta & day lién quan dén cac k¥ thuét truyén thong
thong tin dai mau sic ngudn béang cach sir dung giri ban tin SEL Trong bd gidi ma, bd xur
Iy dé trich xuét ban tin SEI nhan bién ban tin nhan dang dai mau sic ngudn dé nhan dang
sy c6 mat cta thong tin dai mau sic ngudn trong dong bit d4u vao. B xtt Iy nhan bién ban
tin thir nhat 1a mot phan ctia thong tin dai mau sic ngudn. Néu bién ban tin thir nhat khép
v6i gia tri dinh trudce thu nhét, thi d6i véi mot hoic nhiéu mau géc, no sé tao ra toa do sic

dd x va y cho mot hodc nhiéu mau goc dya vao thong tin ddi mau sac ngudn trong dong bit
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dAu vao. B xit 1y tao ra gié tri dd choi ti thiéu, tdi da va trung binh dya trén thong tin dai
mau sic ngudn trong dong bit dAu vao. BO xtr Iy nhan bién ban tin thir hai 12 mot phén cta
thong tin dai mau sic ngudn, va néu bién ban tin thi hai khép véi gia tri dinh trude thir
hai, thi d6i v&i mot hodc nhiéu mau gbc, no s& tao ra toa do sic d6 x va y cho mot hodic
nhiéu mau gbc twong tmg véi cac gia tri dd choi tbi thiéu, tdi da va trung binh dua trén

thong tin dai mau sac nguon.

M@ ta van tdt cac hinh vé
Phuong 4n clia sang ché dugc minh hoa bang cach lay vi du, va khong bi gi6i han,
trén cac hinh v& kém theo va trong dé céc s6 tham chiéu giong nhau chi cc thanh phan

gidng nhau va trong do:

Fig.1 mo ta quy trinh lam vi du cho dudng dng cap video theo mot phuong an cla

sang che;

Fig.2 m6 t4 mdt vi du cla so d6 dai mau sac c6 thé “lén nhat” cho dinh dang b

chira dir liéu video;

Fig.3A mo ta mét vi du vé gam ndi dung ngudn trong dai mau sdc bd chira;

Fig.3B va Fig.3C mé ta cac vi du cta céc lat 2D cua dai mau sdc bo chira va dai
mau sic ngudn cob cac gia tri do chéi (Y) riéng; va

Fig.4 mo ta quy trinh lam vi du dé trich xut thong tin dai mau sdc ngudn tir ban tin
SEI theo mdt phuong an cla sang ché.
MO ta chi tiét sang ché

Céc k¥ thuat truyén thong thong tin dai mau sic ngudn bang cach sir dung ban tin
SEI duge md ta trong sang ché nay. Trong phin mé ta sau diy, nhim muc dich giai thich,
nhiéu chi tiét cu thé duoc trinh bay nhdm cung cip su hidu biét thiu dao vé sang ché. Tuy
nhién, r rang 13 sang ché ¢6 thé dugc thuc hién ma khong c6 céc chi tiét cu thé nay. Trong
cac vi du khac, cic cAu triic va thiét bi duge bibt rong rii khong duge mo ta qua chi tiét,

dé tranh 1am cho sang ché rdi, toi nghia va kho hiéu mot cach khong can thiét.
Cac vi dy vé thong bao dai mau sdc ngudn

Fig.1 thé hién quy trinh 1am vi du cia dudng dng cip dit ligu video (100) thé hién
cac gial doan khac nhau tir giai doan quay video dén giai doan hién thi ndi dung video.

Chudi cac khung video (102) dugc chup hodc dugce tao ra bang cach st dung khdi tao ra
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anh (105). Céc khung video (102) c6 thé duoc ghi lai bing k¥ thuat sé (vi du, bing may
anh k¥ thuat s8) hodc dugc tao ra bang mdy tinh (vi dy, st dung hinh anh dong ctia may
tinh) dé tao ra dit liéu video (107).

Theo cach khac, cac khung video (102) co thé dugc chup trén phim bang may quay
phim. Phim, sau khi chinh sira thich hop (khong thé hién trén hinh v&), dwoc chuyén doi
sang dinh dang k¥ thuat s6 dé tao ra dir lidu video (107).

Dit liéu video (107) sau d6 dugc cung cép cho bé xit Iy & khéi (110) d€ chinh sua
hau ky. Budc chinh sira hau ky (110) ¢6 thé bao gdm bude didu chinh hogc sira doi mau
hodc d6 sang ¢ cac vung cu thé cta hinh anh dé nang cao chét lurong hinh anh hodc dat
duoc bé ngoai cu thé cho hinh anh theo muc dich séng tao ctia ngudi tao 1ap video. Viée
nay ddi khi dugc goi 1a “dinh thoi mau” hoac “phén loai mau.” Viéc chinh stra khac (vi
duy, chon va sép xép canh, cat hinh anh, thém hiéu tmg dic biét truc quan do may tinh tao
ra, v.v.) c6 thé dugc thuc hién & khéi (110) dé tao ra phién ban cudi cung (112) cta quy
trinh san xuat dé phan phéi. Trong qué trinh chinh stra hau ky (110), cic anh video dugc
xem trén man hinh tham chiéu (125) (cling dugc goi 14 “man hinh dich” vi studio lam t5i

uu hoa dir liéu video).

Trong mot s& phuong 4n, truéc khi ma hoa dit liéu video (120), néi dung video c6
thé dugc phan tich dé trich xuét siéu dit lidu dai mau sic-ngudn (119), vi du nhu dugc dinh
nghia trong SMPTE ST 2094-1 [5] hodc nhu s& duogc x4c dinh dudi day trong sang ché
ndy. Siéu dit lidu nay ciing c6 thé xac dinh cic ddc diém clia man hinh dich (vi dy, man
hinh tham chiéu (125)) va théng tin 4nh xa lai mau sao cho bd thu sau d6 c6 thé két xuat
dit liéu giai m3 theo cach tot nhat c6 thé.

Tiép theo quy trinh phan tich hau ky (110) va phan tich dai mau sic ngudn (115),
dit liéu video ctia quy trinh san xuat cudi cung (117) va siéu dit liéu lién quan (119) c6 thé
duoc phan phéi theo dinh dang mau thich hop (vi dy, YCbCr 10 bit trong 4: 2: 0, ICtCp
va twong tw) cho khdi ma hoa (120) d& phan phéi tiép sau cho céc thiét bi gidi ma va phat
lai nhu TV, hdp gidi ma tin hi¢u, rap chiéu phim va tuong ty. Theo mot ) phuong an, khéi
ma héa (120) c6 thé bao gdm cac bo ma héa 4m thanh va video, chéng han nhu cdc bd ma
hoa duoc xac dinh béi dinh dang ATSC, DVB, DVD, Blu-Ray va céc dinh dang phan phéi
khac, dé tao dong bit ma hoa (122). Dong bit mi hoa (122) c6 thé duge biéu dién bang mot
dong bit mi héa video mét 16p hodc bdi dong bit nhiéu 16p. Vi dy, trong dong bit nhiéu



46044

16p, tin hiéu (122) cé thé bao gdm 16p co so (tic 13, 16p SDR hodc 16p HDR 10 bit
(HDR10)) va 16p tang cuong, ma khi két hop véi 16p co s tao ra dong bit HDR c6 dai
dong cao hon so véi mot minh 16p co s& (vi du, tin hiéu HDR 12 bit). Tin hi¢u (122), dong
bit dAu ra tir bd ma héa (120) ciing c6 thé bao gdm siéu dit liéu (119) va siéu dit ligu lién
quan dén ma hoa bd sung, chang han nhu cac tham sé du doan va dit liéu khac dé hd trg

bd gial ma tai tao tin hiéu HDR tdt hon.

Trong b thu, dong bit ma hoa (122) duoc giai ma bang don vi giai ma (130) dé tao
ra tin hiéu giai ma (132) va siéu dit liéu di kém (119). Man hinh b¢ thu (hodc dich) (150)
¢6 thé co cac dic didm hoan toan khac so véi man hinh tham chiéu (hodc dich) (125). Vi
du, khong giéi han, man hinh tham chidu (125) c6 thé 1a man hinh 1.000 nit con man hinh
bd thu co6 thé 13 man hinh 500 nit. Trong truong hop d6, médun quan Iy man hinh (140) c6
thé duoc dung dé 4nh xa dai dong tin hidu giai ma (132) dén céc dac tinh ciia man hinh bo
thu (150) bang cach tao ra tin hiéu 4nh xa man hinh (142). Nhu duoc dung trong sang ché
nay, thuat nglr “quan 1y man hinh” biéu thi viéc xir 1y (vi du, 4nh xa 4m va gam mau) can
thiét dé anh xa tin hiéu video ddu vao ciia dai dong thir nhat (vi dy, 1000 nit) cho man hinh
ctia dai dong thir hai (vi du: 500 nit). Don vi quan 1y man hinh (140) c6 thé xem xét siéu
dit lidu (119) dé cai thién chat lugng ctia video ddu ra trén man hinh (150). Vi dy, nhu thé
hién trong [7], thong tin vé dai do chéi ctia man hinh dich (hodc man hinh tham chiéu) (vi
du, 125) va dit liéu ngudn c6 thé dugc ding trén bd thu dé 4nh xa tot hon dai dong ciia ndi
dung video vao trong man hinh b thu (vi du, 150).

Thong tin dai mau sac

Fig.2 md td mot vi du vé dai mau sic 16n nhit c6 thé vé dinh dang bd chita dugc
xéc dinh truée (vi du, BT. 2020) (con dugc goi 13 “dai mau sic bd chira”). Khéi nhu vay
c6 thé dugc tao ra bang cic gam mau goc hai chiéu (2D - two-dimensional), sic do diém
tréng (vi du, D65), gid tri do choi tdi da (vi du, Lmax = 4.000 nit) va gié tri d6 choi toi
thidu (vi du, 0,005 nit). So' dd nhu vay biéu thi bién dai mau sic 16n nhit c6 thé cho tat ca

cac mau trong ndi dung video nguon.

Trong thuc t&, nhu duge mo ta bang “dam may” tdi hon (305) trén Fig.3A hodc cac
ving t6i hon (305) trén Fig.3B va Fig.3C, dai mau sdc ngudn cua ndi dung ngudn (vi du,
112) cho mét khung cu thé, hodc tham chi trong toan bo canh, cé thé nhé hon déng keé so

v&i dai mau sdc 16n nhat c6 thé (310). Vi dai mau sic thyc té (305) c6 hinh dang rat bit

5124
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thuong, nén viéc truyén thong tin dai mau sic ngudn nhu vy cho mdi khung hoac toan bd
canh can nhiéu thong tin. Vi dy, theo mdt phuong an, sang ché c6 thé bao hiéu thong tin
gam mau cho nhiéu gi4 tri 6 chéi (vi dy, ¢ 0,1, 1, 10 va twong tu). Cau hoi sau do s€ la:
¢6 bao nhidu va gia tri d6 chéi quan trong nhat 14 gi4 tri nao? Sang ché cling can xem xét
khong chi phi tdn cin thiét vé théng tin nhu vay trén dong bit ma hoa, ma con ca sy phrc
tap clia viéc tao ra ndi dung d6 trén bd ma hoa va/hodc tai tao thong tin dai mau sic trén
bd gial ma.

Mic du viée truyén thong céac gia tri do choi t4i thidu va tbi da trong ndi dung ngudn
la quan trong, cac nha sang ché hiéu réng, Viéc truyén théng dd choi trung binh (hodc do
choi diém giita) cling co gia tri dbi voi bo thu. Ba gia tri ndy cuing nhau ¢ thé cung giup
tao ra dudng cong am hop 1y dé anh xa hién thi. Trong sang ché nay, sang ché duoc dé
xuét dé bao hiéu siéu dit lidu sau d& mo ta dai mau sic ngudn: a) gam mau 2D 16n nhit ma
ngudn chiém dung (vi dy, dai mau sic ngudn); b) do chéi téi da, tdi thiéu va trung binh
cia ngudn; va ¢) tily ¥, gam mau dugc cat 14t (2D) cho ba gid tri d6 choi d6 (vi du, xem
Fig.3B, va 3C). Gia st rang cac diém tring cia mau goc bd chira va mau gbc ndi dung
ngudn phai gidéng nhau, vi vay khong ¢6 1y do gi dé truyén lai thong tin ndy. Thong tin nay
6 thé dugc cap nhat khi cAn thiét, vi du, dua vao mdi khung hodc mdi canh. Fig.3B va
Fig.3C mé ta céc vi du cta cac 14t 2D ciia dai mau sic ngudn (305) va dai mau sdc b chia
(310) ¢ cac gia tri 6 choéi (Y) riéng. Trén Fig.3B, 14t 2D ndm & Y= 84 nit, va trong Fig.3C,
14t 2D nidm & Y = 246 nit. C4c hinh tam giac sic do (rgb), dai mau sdc ngubn xung quanh
(305) va trong khong gian RGB chua, chi dugc dua ra cho muc dich minh hoa. B§ mé hoa
c6 thé lwya chon dé xé4c dinh va truyén thong dén bo thu nho hon hodc 16n hon cac ving

nhu viy.

Bang 1 mo6 ta mot vi du vé viéc guri ban tin SEI ddi mau sdc ngudn theo mot phuong
an tuan theo danh muc va ¢t phap cta ban dac ta ky thuat H.265. Viéc m6 ta cac mau gbe
theo dinh nghia cta cac toa do sdc d6 cia CIE 1931 (x,y) cho cic mau géc nhu dugc dinh
nghia trong ISO 11664-1 (xem thém ISO 11664-3 va CIE 15), va st dung cac mau gbc do,
xanh 14 cdy va xanh da tr¢i. Céac loai mau géc khéc, nhu bdn, ndm hodc sau, hodc dang
bidu dién mau gbc dua trén da gidc khéc ciing c6 thé dwoc sir dung. Dbi véi gam mau thuc
t& 16n nhét trong ndi dung ngudn, theo mot phuong an, khong bi gidi han, ca phap twong
tu nhu dinh nghia ctia tham sb (hoac bién) colour_primaries dugc dinh nghia trong Phan
E.3.1, d6i véi Bang E.3, cua ban dic ta k¥ thuat H.265. Tin rang ndi dung ngudn hién thoi

6
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c6 thé dat dén khong gian mau P3, nhung s& mét mot thoi gian nao d6 dé dat dwgc BT.
Mau 2020/2010 (“DCI-P3” dugc dinh nghia trong SMPTE EG 432-1 va SMPTE RP 431-
2). Do d6, trong nhiing truong hop nhu vay thi gam mau ngudn nhé hon hoic bang P3,
hodc bang BT. Mau g6¢ 2020/2010, Bang E.3 ¢6 thé duoc dung; tuy nhién, ngudn ma gam
mau cta né 16n hon P3 nhung nhé hon BT. 2020/2010, co6 thé can phai bao hiéu ro rang
vé gam mau. Gia tri d6 chéi duge dinh 13 bang cach sir dung gi tri tuyét dbi ctia chiing
theo nit (cd/m?). Cach khéc, d8 tiét kiém bit, c4c gi4 tri do choéi ciing c6 thé dugc ma hoa
bang cach str dung dang biéu din phi tuyén tinh, vi du nhu céc gia tri dugc mi hoa theo
EOTF nghich dao cia SMPTE ST 2084. Thong tin gam mau twong (ng voi cac gia tri do
choi 16n nhit, nho nhit va trung binh (gifta) dugc tao ra mot cach tuy y, cho phép cac tmg

dung giam chi phi siéu dit liéu nhu mong muodn.

Luu y: trong phuong an dugc wu tién, 1) siéu dit liéu dai mau sdc nguén s€ mo ta
dai mau séc ctia ngudn & dang ban dAu cia no, trude khi xir Iy truée d6 chéi va sac do bét
ky. Vi du, sang ché cin mé ta dai mau sic ngudn trudce khi quy trinh l4y mau con sac do
bét ky (vi du, tir 4:4:4 dén 4:2:0) hoic quy trinh chuyén d6i do sau bit (vi dy, tir 12 b dén
10 b), vi quy trinh 14y mAu con sic d hodc chuyén ddi d¢ sau bit s& sira doi thong tin dai
mau séc. 2) Gam mau ngudn thuong khic véi cdc mau gbc bd chia, gam mau nay dugc
biéu thi trong Phu luc B (vi du, Bang E.3) H.265. 3) Khdi mau ngudn thuong khéc véi dai
mau sic hién thi chinh, dai mau sfc ndy c6 thé dugc biéu thi bang cac ban tin SEI dai mau

sac hién thi chinh.

Theo mot phuong an 1am vi du, cic tham s4 (hodc bién) va ngit nghia mi hoa trong

Bang 1 c6 thé duge mo ta nhu sau:

Source_colour_volume_id chira s6 nhan dang ma c6 thé duogc dung dé nhan dang
muc dich ctia dai mau sic ngudn. Gia tri source_colour_volume id s& nam trong khoang
tir 0 dén 232 - 2, bao gdm ca gid tri dAu mat. CAc gia tri source_colour_volume _id tir 0 dén
255 va tir 512 dén 23! - 1 ¢6 thé dugce dung khi dugc xac dinh boi tng dung. Céc gié tri
source_colour_volume_id tir 256 dén 511, bao gdm va tir 2°! @én 2°2 - 2, bao gdm ca gid
tri ddu mat, dugce danh riéng dé st dung sau nay boi ITU-T | ISO/IEC. Cac bd giai ma s€
b6 qua tit ca cac ban tin SEI c6 thong tin 4nh xa lai mau ma chia gid tr

source_colour_volume_id trong pham vi tir 256 dén 511, bao gdm gia tri dAu mut hoic
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trong khoang tir 23! dén 232 - 2, bao gdm gié tri ddu mut va cc dong bit s& khong chira cc

gia tri nhu vay.

Gia tri source_colour_volume_cattery_flag bang 1 biéu thi rang ban tin SEI dai
mau sic ngudn hity bé d6 luu cua ban tin SEI dai mau sic ngudn trude d6 bat ky theo thir
tu dau ra 4p dung cho 16p hién thoi. Gid tri source_colour_volume_cattery_flag bang 0

biéu thi rang dai mau sac nguodn theo sau.

Gia tri source_colour_volume_persistence_flag dinh rd do luu ctia ban tin SEI dai
mau sic ngudn cho 16p hién thoi. Gid tri source_colour_volume_persistence_flag bang 0

bidu thi ring thong tin dai mau sic ngudn chi ap dung cho hinh anh hién thoi.

Pit picA 13 hinh anh hién thoi. Gia tri source_colour_volume_persistence_flag
bing 1 x4c dinh ring dai mau séc ngudn van luu lai cho 16p hién thoi theo thir ty dau ra

dén khi mot trong cac diéu kién sau 13 dung:

- Chubi dit liéu video 16p ma hoa (CLVS - coded-layer video sequence) mdi cua 16p hién
thoi bat dau
- Dong bit két thuc
- Hinh anh picB trong 16p hién thoi trong don vi truy cdp chira ban tin SEI dai mau sic
ngudn c6 cling mdt gia tri source_colour_volume_id va co thé 4p dung cho 16p hién thoi
la ddu ra cuta PicOrderCnt (picB) 16n hon PicOrderCnt (picA), trong do
PicOrderCnt( picB) va PicOrderCnt (picA) 1an luot 14 cac gia tri PicOrderCntVal cua picB
va picA, ngay sau khi goi quy trinh gidi ma dé dém thw tu hinh anh cho picB.
source_colour_primaries c6 cing nglt nghia nhu duoc dinh rd trong ménh deé
E.3.1 cho phén tir cli phép colour_primaries, ngoai trir phén tir ¢t phap colour primaries
trong ménh dé E.3.1 bao hiéu cdc mau gdc ciia ngudn chira va source_colour primaries

b4o hiéu cac mau goc ma ndi dung nguon thyc sy chiém dung.

Khi gi4 tri source _colour_primaries bang 2, source_colour_primaries dugc xac dinh

10 rang bang cu phap source primaries_x [c] va source_primaries_y [c].

source_primaries_x [c] va source_primaries_y [c] xdc dinh 1an luot cac toa do
séc d0 x va y chuin héa ciia thanh phan mau gbc ¢ cta ndi dung ngudn theo gia s6 0,00002
theo dinh nghia CIE 1931 ctia x va y nhu dugc dinh 10 trong ISO 11664-1 (xem ISO 11664-
3 va CIE 15). Pé md ta noi dung ngudn ma sir dung cac mau gdc do, xanh da troi va xanh
14 cay, sang ché dé xuat rang gia tri chi s6 ¢ bang 0 phai tuong tmg véi mau gbc xanh 14

8
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cly, ¢ bang 1 nén twong tig véi mau goc xanh da troi va ¢ bang 2 nén tuong tmg voi mau
gbc d6 (xem thém Phu luc E va Bang E.3). Céac gia tri source_primaries_x [c] va

source_primaries_y [c] s& nam trong khoang tir 0 dén 50.000, bao gdm.

max_source_luminance, min_source_luminance va avg_source_luminance lan
lugt chi rd d6 choi toi da, toi thicu va trung binh danh nghia clia ngudn theo cac don \%!
0,0001 cadela trén mdi mét vudng (nit). Gid tri min_source_luminance s&€ nho hon

avg_source_luminance va avg_source_luminance s& nhé hon max_source_luminance.

Gi4 tri luminance colour primaries_info_present_flag bang 1 bicu thi rang cac
phan ti cG phap luminance primaries_x va luminance primaries_y co0 mat,
luminance colour primaries_info_present_flag bang 0 biéu thi rang phén tu cu phap

luminance primaries_x va luminance_primaries_y khong c6 mat.

luminance_primaries x[i][ ¢ ] va luminance_primaries_y[ 1 ][c] lan luot biéu
thi céc toa d6 sic dd x va y chuén héa cua thanh phin mau gbc ¢ clia noi dung ngudn &
mot @6 choi danh dinh theo cac gia 6 0,00002 theo dinh nghia CIE 1931 cta x va y nhu
dugc dinh 13 trong ISO 11664-1 (xem ISO 11664-3 va CIE 15). Dé mo6 ta do chéi ctia ndi
dung ngudn, gié tri chi $6 0, 1 va 2 s& 14n luot twong ting véi gid tri max_source_luminance,
min_source luminance va avg_source_luminance. Pé mo ta ndi dung ngudn ma sir dung
cac mau gbe do, xanh da troi va xanh 14 cdy, sang ché dé xuét rang gia tri chi s6 ¢ bang 0
nén teong tng vé1i mau gbc xanh 1 ciy, ¢ bing 1 nén twong tmg véi mau gbc xanh da troi
va ¢ bang 2 nén twong ung v6i mau gbc d6 (xem thém Phu luc E va Bang E.3). Céc gia tri
source_primaries_x [c] va source_primaries_y [c] s€ ndm trong khoang tir 0 dén 50.000,
bao gom.

Bang 1 cung cap thong tin dugc tin 12 thong tin t61 thidu cho dang biéu dién hitu ich
clia dai mau sic nguén. Theo mdt phuong an khéc, sang ché c6 thé quyét dinh xac dinh
cac thong tin chi tiét bd sung, nhu nhiéu biéu thic chinh [3] hodc mé t& cic mau gbc clia

nhiéu hon ba 14t @6 chéi (Y), véi cac da gidc lién quan cho mbi 14t.

Bang 1: Vi du vé cii phap ban tin SEI dai mau sic ngudn

source_colour_volume( payloadSize ) { Mo ta
source_colour_volume_id ue(v)
source_colour_volume_cancel_flag u(l)

if( !source _colour_volume cancel flag) {

source_colour_volume_persistence_flag u(l)

9
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source_colour_primaries u(g)

if( source_colour primaries ==2) {
for(c=0;c<3;ct++) {

source_primaries_x[ c ] u(16)
source_primaries_y/[ c ] u(16)
}
}
max_source_luminance u(32)
min_source_luminance u(32)
avg_source_luminance u(32)
luminance_colour_primaries_info_present_flag u(l)

if( luminance_colour_primaries_info_present flag) {
for(i=0;1<=3;i++) {
for(c=0;c<3;ctt) {

luminance_primaries_x[1][ ¢ ] u(16)
luminance_primaries_y[i][ c] u(16)
}

Fig.4 mo ta quy trinh 1am vi du dé trich xuét thong tin dai mau sic cho ngudn video
bing cach st dung ban tin SEI theo mot phuong 4n. Trudc tién (405), b giai ma c6 the
phat hién xem bién ban tin SEI thtr nhét biéu thi s6 nhan dang (ID - identifying) cua théng
tin dai mau sdc ngudn (vi du, source_colour volume_id) c6 mat hay khong. Sau d6, nho
sw ¢6 mit ctia bién nhu vay, bd gidi ma c6 thé kiém tra (budc 407) xem gia tri clia n6 co
nam trong pham vi cho phép hay khong. Néu d6 12 gia tri khong hop 18, thi quy trinh chim
dut (bude 409). Néu 1a gia tri hop 18, thi trong budc (410), nhu duge thé hién trén Bang 1,
thi bo giai ma c6 thé doc cac co bd sung lién quan dén d6 luu ctia bién thir nhit trén dong
bit (vi du, xem cac phan tir ci phip source colour volume_cattery flag va
source_colour_volume_persistence ). Trong budc (412), thong qua tham s6 ban tin SEI
thir hai (vi du, source colour primaries), by gidi ma co thé kiém tra xem siéu dit liéu co
xac dinh r6 rang dai mau sic ma nodi dung dir li¢u nguén thuc su bi chiém dung hay khong.
Néu dung (vi du, source colour primaries = 2) thi & bugc (420), cac toa do sac do cua
mau (x, y) cho mdi mau gbc (vi dy, d6, xanh da troi va xanh 14 cay) dugc doc, néu khéng,

trong budc (425), bd giai ma trich xudt cac gid tri d6 chéi tdi thiéu, tbi da va trung binh.
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Tuy ¥, ban tin SEI cling co thé xac dinh toa do sic do (x, y) tuong tng véi cac mau gbc
cla cac gia tri do choi tdi thidu, trung binh va tdi da dwgc xéc dinh trude d6. Theo mot
phuong 4n, viéc nay co thé dugc biéu thi bang tham s6 thu ba (vi dy,
luminance_colour primaries_info present flag=1). Néu thong tin nhu vay khong c6 mat
(budc 430), thi quy trinh chAm dut (409), néu khong, (& budc 435), b giai ma trich xuét

toa do sic do (x, ¥) cho cdc mau goc cho moi gia tri d6 choi toi thiu, trung binh va toi da.

Sau khi trich xut thong tin dai mau sic ngudn, bd giai ma cé thé str dung dir liéu
dai mau sdc ngudn trong quy trinh quan 1y man hinh ctia né (chang han, 140). Theo mot
vi duy, viéc quan Iy man hinh co thé bao gff)m hai budc: anh xa 4&m va anh xa gam mau. Gia
tri d6 choi tdi thiéu, trung binh va t6i da co thé dugc ding dé tao ra dudng cong 4nh xa Am
nhu duge md ta trong [6-7]. Gam mau RGB tdi da va gam mau RGB dugc cét lat co thé

dugc dung dé thuc hién anh xa gam mau.
Céc can nhic ving hoat dong

Theo mdt s§ phuong 4an, c6 thé ¢6 ich khi xac dinh ving hoat dong 14 mdt phan ctia
siéu dir liéu lién quan dén dai mau sic ngué)n. Vi dy, khi dit liéu video dugc ma hoéa theo
dinh dang hop thw, b ma héa va bd giai ma khoéng bao gdm cac ving hop thu mau den
khi tinh toan cc dic diém do6 chéi va sac do cia mdi khung dit lidu video (vi dy, do chéi
t6i thiéu, tdi da va trung binh). Két qua thir nghiém thé hién rang viéc xem xét “tao khung”
hoac “lam mo” (vi duy, tao hinh hdp cho cot, tao hinh hop cira s6 va tao hinh hop thu) céac
khung trong chudi dit liéu video co thé cai thién déng ké toan b chat lwong hinh anh dau
ra. Mac du quy trinh phat hién hop thu cé thé dugc thyc hién boi bd giai ma, do d6 giam
phi tdn bao hiéu dé x4c dinh vung hinh anh hoat dong, theo mot phuong an, tin hiéu nhu
vay c6 thé duoc bao hiéu 13 rang dé hd tro bd giai mi co d6 phirc tap tinh toan thap. Bang
2 md ta mot vi du vé ban tin SEI dai mau sdc nguén c6 bdo hiéu vung hoat dong theo mat

phuong an.

Bang 2: Vi du vé ci phap ban tin SEI ddi mau sac nguon cd bao hi¢u vung hoat

dong
source_colour_volume( payloadSize ) { Ky hiéu
source_colour_volume_id ue(v)
source_colour_volume_cancel_flag u(1)
if( !source_colour_volume cancel flag ) {
source_colour_volume_persistence_flag u(l)
source_colour_primaries u(8)
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if( source_colour_primaries == 2) {
for(c=0; ¢ <3; ct+) {

source_primaries_x[ c ] u(16)
source_primaries x| c ] u(16)
}
}
max_source_luminance u(32)
min_source_luminance u(32)
avg_source_luminance u(32)
luminance_colour_primaries_info_present_flag u(l)

if(luminance_colour_primaries_info_present_flag) {
for(i=0;1i<=3;it++) {
for(c=0;c<3;ct+) {

luminance_primaries_x[1 ][ c] u(16)
luminance primaries_x[1][ c] u(16)
}
}
}
active_region_flag u(l)
if (active_region_flag) {
active_region_left offset ue(v)
active_region_right offset ue(v)
active_region_top_offset ue(Vv)
active_region_bottom_offset ue(v)
}
}
}
Bang 2 13 tap hop nhom cia Bang 1 va xem xét hai ngit nghia khac nhau dé xéac
dinh viing hoat dong.

Ngit nghia 1. Theo mdt phuong an, vung hoat dong dugc xéac dinh lién quan dén
hinh anh giai ma, trudc khi ct ctra sb thich hop va xuét ra. Sau d6, cdc tham s6 ving hoat

dong c6 the dugce hiéu nhu sau:

active_region_flag bang 1 bidu thi rang cac tham s6 d6 léch ciia ving hoat dong
ngay sau ban tin SEI chira thong tin dai mau séc ngudn. active region_flag bang 0 biéu thi
rang khong cé cac tham sb d6 léch ving hoat dong.

active_region_left_offset, active_region_right_offset,
active_region_top_offset, va active_region_bottom_offset dinh r6 vung hinh chit nhat

12



46044 13/24

hoat dong. Khi active region_flag bang 0, cac gia tri active_region_left_offset,
active_region_right_offset, active_region_top_offset va active_region_bottom_offset

duoc suy ra bang 0.

Vung hoat dong dugc xac dinh voi cac toa do hinh anh ngang tir
SubWidthC * active region_left offset dén
pic_width_in_luma_samples — ( SubWidthC * active_region_right_offset + 1) va cac toa
dd hinh anh doc tir SubHeightC * active_region_top_offset dén
pic_height_in luma_samples — ( SubHeightC * active_region_bottom_offset + 1). Gia
tri SubWidthC * (active region_left offset + active region_right_offset) s€ nho hon gia
tri pic_ width_in_luma_samples va gia tri
SubHeightC * (active_region_top_offset + active_region_bottom_offset) s€ nho hon gia

tri pic_height in luma_samples.

Ngit nghia 2. Theo mot phuong an, cac gid tri do 1éch vung hoat dong dugc xac
dinh lién quan dén hinh anh dAu ra cudi cing dé hién thi, do d6, cc tham s6 ctra sd thich

hop can phai duoc xem xét. Sau dd, cac tham s6 ving hoat dong c6 thé duge hiu nhu sau:

active _region_flag bang 1 biéu thi rang cac tham s6 d06 1éch cta ving hoat dong
ngay sau ban tin SEI chira thong tin dai mau sdc ngudn. active_region_flag bang 0 biéu

thi rang khong c6 cac tham s6 d6 1éch ving hoat dong.

active_region_left offset, active_region_right_offset,
active_region_top_offset, va active_region_bottom_offset dinh 6 viung hinh chit nhat
hoat dong. Khi active_region_flag bang 0, cac gié tri active_region_left offset,
active_region_right offset, active_region_top_offset va active_region_bottom_offset

duoc suy ra bang 0.

Ving hoat dong duge x4c dinh v6i cac toa dd hinh anh ngang tir
active_region_left offset + SubWidthC * conf win_left_offset to
CtbSizeY * PicWidthInCtbsY — SubWidthC * conf win_right offset —
active_region_right offset — 1 va cac toa do hinh anh doc tir active_region_top_offset +
SubHeightC * conf win_top offset dén
CtbSizeY * PicHeightInCtbsY — SubHeightC * conf win_bottom_offset —

active_region_bottom_offset — 1.
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Gia tri (active_region_left_offset + active_region_right_offset) s€ nho hon
CtbSizeY * PicWidthInCtbsY — SubWidthC * (conf win_right_offset +
conf win_left offset) , va gia tri (active_region_top_offset +
active_region_bottom_offset) s€ nho hon
CtbSizeY * PicHeightInCtbsY — SubHeightC * (conf_win_bottom_offset +

conf win_top_offset).
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Phuong an thwe hién ciia hé thong may tinh 1am vi du

Cac phuong an cua sang ché c6 thé dugc thuc hién v6i hé théng may tinh, cic hé
théng duoc tao cau hinh trong mach va bd phén dién tr, thiét bi mach tich hop (integrated
circuit - IC) ching han nhw b vi diéu khién, mang cong 1ap trinh dugc theo trudng (field
programmable gate array - FPGA), hodc thiét bi 16gic co thé tao cau hinh hodc c6 thé lap
trinh duoc (programmable logic device - PLD) khac, bd xir 1y thoi gian roi rac hodc bd xur
1y tin hiéu s6 (digital signal processor - DSP), mach tich hop chuyén dung (application
specific integrated circuit - ASIC), va/hoac thiét bi ma bao gdm mét hodc nhiéu hé thong,
thiét bi hodc bd phan nhu vay. Mdy tinh va/hodc IC ¢6 thé thyc hién, diéu khién hodc thuc
thi cac 1énh lién quan dén viéc truyén thong thong tin dai mau sdc ngudn str dung ban tin
SEL ching han nhu thong bao dugc mo ta trong sing ché nay. May tinh va/hoic IC c6 thé

tinh toan bat ky trong s6 nhiéu tham s6 hodc gia tri lién quan dén viéc xtt Iy nhur dugc mé
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ta trong sang ché. Cac phuong n v& hinh anh hoic dit liéu video c6 thé dugc thuc hién

trong phan cling, phin mém, firmware hodc t6 hop bét ky clia chiing.

Mot s6 phwong an thyc hién cta sang ché bao gdm céc bd xit Iy may tinh thuc thi
cac 1énh phin mém khién cho cic bd xtt Iy thuc hién phuong phép cua séng ché. Vi du,
mot hoac nhiéu bd xu 1y trong man hinh, by ma héa, hdp giai ma tin hi€u, bo chuyén ma
hodc twong tu ¢6 thé thuc hién cdc phuong phap lién quan dén viéc truyén thong thong tin
dai mau sic ngudn bang cach sit dung ban tin SEI nhu dwgc mo ta ¢ trén bang cach thuc
thi cac 1énh phin mém trong bd nhé chuong trinh truy cdp duge vao cac bo xir 1y. Sang
ché cling c6 thé dugc dé xuat dudi dang san phim chwong trinh. San pham chuong trinh
¢6 thé bao gdm phuong tién bt kha bién bat ky mang tap hop tin hiéu doc dugc bang may
tinh chira cac 1énh ma khi dugc thuc thi boi b xur Iy dit liéu, khién cho bd xir 1y dit liéu
thuc hién phuong phap theo sang ché. Cac san phim chuong trinh theo sang ché c6 thé c6
dang bét ky trong s6 nhiéu dang khac nhau. San phim chuong trinh c6 thé bao gom, vi dy,
phuong tién vat 1y ching han nhu phuong tién luu trir dit liéu tir tinh bao gdm dia mém,
dia cimg, phuong tién luu trit dit liéu quang bao gém CD ROM, DVD, phuong tién luu
trit dit liéu dién tir bao gdm ROM, RAM flash, hoic twong tw. Tin hiéu doc dugc bing may

tinh trén san phdm chuong trinh c6 thé dugc nén hogc ma héa mdt cach khong bét bude.

Trong d6 bo phan (vi dy, médun phén mém, b xir 1y, bo, thiét bi, mach, v.v.) dugc
dé cap & trén, thi trir khi ¢6 quy dinh khéc, tham chidu dén bd phan d6 (bao gdm tham
chiéu dén “phuong tién”) nén dugc hiéu 14 bao gdm céc b phan tuong duong véi bd phan
do, bo phan bat ky ma thuc hién chitc ning ctia b phan duoc mo ta (vi dy, tire 1a bd phan
twong duwong vé mit chitc ning), bao gdm cac bo phan khong twong duong vé mit cdu tric

véi cau trac thuc hién chitc nang trong cac phuong an lam vi du cua sang che.
Céac phuong an twong duong, mo rong, thay thé va cdc phuong an khac

Céc phuong an lam vi du dugc mo ta & day lién quan dén viéc truyén thong thong
tin dai mau sic ngudn bang cach sir dung ban tin SEI. Trong phén mb ta & trén, cic phuong
4n theo sang ché da duoc md ta dua vao nhidu chi tiét cu thé ma c6 thé thay ddi tir phuong
an thuc hién nay dén phuong an thuc hién khéc. Do do, déu hiéu duy nhét va doc nhit ma
sang ché dy dinh dua ra 1a bd yéu cAu bao ho cua sang ché nay, bao gdm moi su sira a6i
tiép theo. Moi su dinh nghia dugc néu néu ra ¢ déy cho cac thuat ngit trong phan yéu cau

bao ho sé& s& diéu chinh nghia cua cac thuit nglt d6 nhu dugce dung trong bo yéu cau bao
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ho nay. Do d6, khdng c6 su giGi han doi voi thanh phan, tinh chat, dac diém, vu diem hodc
thude tinh ma khong dugc néu rd rang trong yéu cau bao hd c¢6 thé han che pham vi cua
sang ché. Do @6, ban mb ta sang ché va céc hinh v& dugc xem xét v6i y nghia minh hoa

thay vi gigi han pham vi bao ho sang ché.
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YEU CAU BAO HQ

1. Phuong phép trong b gidi ma d8 trich xuét thong tin dai mau sac ngudn cia dong bit
diu vao tir ban tin théng tin ning cao bd sung (SEI - Supplemental enhancement
information), phuwong phap dugc thyc thi trén bd xt ly, phuong phap nay bao gdm céc
budc:

nhan, béng bd x1t ly, ban tin SEI bao gé)m bién ban tin SEI nhan dang dai mau sdc
ngudn dé nhan dang sy c6 mit clia thong tin dai mau sdc ngudn trong ban tin SEI;

nhan, bing b xi 1y, bién ban tin SEI thir nht 13 mot phan cla thong tin dai mau
sic ngudn trong ban tin SEI;

néu bién ban tin SEI thit nhit khép vé6i gid tri dinh trude thir nhét, thi

vOi mdi mau géc trong s6 mot hodc nhiéu mau géc, trich xuét, boi bo xtr 1y,

cac toa do sic do x va y thtr nhit tir thong tin dai mau sic nguén trong ban tin SEI,

cac toa do sic do x va y thu nhét ctia mot hodc nhiéu mau géc xac dinh gam mau

hai chidu (2D - 2 dimension) t6i da ctia dai mau sic ngudn;

trich xuat, bang bd xur 1y, gia tri d6 choi tbi thiéu, tdi da, va trung binh tir thong tin
dai mau séc ngudn trong ban tin SEI, trong d6 gia tri do choi t61 thiéu, t6i da, va trung binh
1a cho vung hoat dong ciia mét hoc nhidu hinh anh gidi ma trong dong bit dau vao; va

tao ra tin hiéu video diu ra dwa vao dong bit diu vao va thong tin dai mau sic ngudn

duoc trich xuat.

2. Phuong phap theo diém 1, trong d6 phuong phép nay con bao gdm cac budc:
nhén, bang bo xit 1y, bién ban tin SEI thi hai 1a mot phan ctia thong tin dai mau sic
ngudn trong ban tin SEI; va
néu bién ban tin SEI thi hai khop véi gia tri dinh trudce thit hai, thi
d6i v6i mdi mau gbe trong sé mot hodc nhidu mau gbc, trich xuit, boi bo xir
1y, cac toa do sic dd x va y thir hai ciia mdi trong s6 cac gia tri d6 choi ti thiéu, toi
da, va trung binh tir thong tin ddi mau sic nguén trong ban tin SEI, céc toa do sic
d6 x va y th hai cua mot hoac nhiéu mau géc dé 1an luot nhan dang gam mau dugc
cét 14t 2D cua dai mau sic ngudn co cac gia tri d6 choi téi thiéu, toi da, va trung

binh.

3. Phuong phap theo diém 1, trong @6 phuong phap nay con bao gom budc trich xuét, bang

bo xtt 1y, bién ban tin SEI tha ba tir thong tin dai mau sdc ngudn trong ban tin SEI, trong
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d6 néu bién ban tin SEI thit ba bang 0, thi n6 biéu thi rang thong tin dai mau sac ngudn
theo sau thong tin dai mau sac ngudn, va néu n6 bang 1, n6 bicu thi viéc huy moi thong

bao trudc d6 lién quan dén dd luu cta thong tin dai mau sac nguodn trong dong bit dau vao.

4. Phuong phép theo diém 1, trong d6 phwong phép nay con bao gbm bude trich xuat, bang
b6 xir 1y, bién ban tin SEI thit tw tir thong tin dai mau sdc ngudn trong ban tin SEI, trong
d6 bién ban tin SEI thtt tu ¢6 lién quan dén d6 luu cta thong tin dai mau sic ngudn trong

dong bit dau vao.
5. Phuong phép theo diém 1, trong d6 gia tri dinh trudc thit nhat bang 2.
6. Phuong phép theo diém 2, trong d6 gia tri dinh trudc thir hai bang 1.

7. Phuong phép theo diém 1, trong d6 phwong phip niy con bao gbm budc nhan bién ban
tin SEI thir nim 1a mot phan cia théng tin dai mau sic ngudn trong ban tin SEI, trong d6
bién ban tin SEI thr nim nay biéu thi sy co mit cta thong tin lién quan dén ving hoat

dong trong mot hodc nhidu hinh anh giai ma trong dong bit dau vao.

8. Phuong phép theo diém 7, trong d6 thong tin lién quan dén ving hoat déng bao gom it

nhét mot d6 1&ch trai, d6 1éch phai, do léch dinh, va do léch ddy cho ving hoat dong.

9. Thiét bi dé trich xuét thong tin dai mau sic ngudn ciia dong bit dau vao tir ban tin SEI
bao gébm dong bit video dwgc luu trir trén mot hodc nhiu phuong tién bit bién doc duoc
bing may, dong bit ndy dugc dic trung boi:

dit liéu biéu dién mdt hodc nhiéu khung hinh anh & dinh dang nén, trong d6 mot
phan cua dit liéu biéu didn mot hodc nhidu khung hinh anh & dinh dang nén bao gom:

ban tin SEI bao gém bién ban tin SEI nhan dang dai mau sdc ngudn dé nhan dang

sy ¢6 mit cia thong tin dai mau sic ngudn trong ban tin SEI, trong d6 théng tin ddi mau
sdc ngudn trong ban tin SEI con bao gom:

bién ban tin SEI thir nhat bidu thi su c6 mit cia tip hop céc toa d6 sic d6 x va y
th& nhat cia mot hodc nhidu mau géc dé nhéan dang gam mau 2D t6i da ctia dai mau sic
ngudn cia dit lidu trong dong bit; va _

bién do choi tbi thidu, tdi da, va trung binh cho dit liéu trong dong bit, trong d6
cic bién d6 choéi tdi thiéu, tbi da, va trung binh 1a cho ving hoat dong cua mét hoac nhiéu

hinh anh giai ma trong dong bit.
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10. Thiét bi theo diém 9, trong d6 ban tin SEI con bao gom:

bién ban tin SEI thit hai biéu thi sw ¢ mit cia tap hop cac toa dd sic dd x va y thir
hai ctia mot hogic nhidu mau gde cia céc bién do choi tdi thiéu, tdi da, va trung binh dé
nhan dang 1an lugt gam mau duogc cit 14t 2D cua dai mau sic nguén cua dit liéu trong dong

bit ¢ cac gia tri dd choi toi thiéu, toi da, va trung binh.

11. Thiét bi theo diém 9, trong d6 thong tin dai mau sic ngudn trong ban tin SEI con bao

gbm bién ban tin SEI tht ba bidu thi sy c6 mat ctia thong tin lién quan dén ving hoat dong.

12. Thiét bi theo diém 11, trong d6 thong tin lién quan dén ving hoat déng bao gom it nhét
mot d6 1éch trai, dd 1éch phai, d6 1éch dinh, va d6 1éch day cho vung hoat dong.

13. Thiét bi theo diém 9, trong d6 bién do chéi trung binh &p dung cho nhiéu hon mét hinh
anh trong dong bit.

14. Thiét bi bao gdm bd xir Iy va duoc tao cAu hinh dé thuc hién phuong phép duge néu

theo diém 1.

15. Phuong tién bét bién doc dugce bang may tinh lwu trit trén d6 cac 1énh thuc thi duge

bing may tinh dé thyc hién phwong phap véi mot hozc nhiéu bd xtt 1y theo diém 1.
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