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(57) Sang ché dé cap dén cac phuong phip va hé thdng cho khi ning mo rng the do6 khung.
Sy hd tro dwge cung cAp cho céc chudi video dAu vao va diu ra véi tde dd khung thay ddi va
g6c man trap thay ddi trén cac canh, hodc cho cac chudi video dAu vao vl the db khung diu
vao va gbe man trdp dau vao ¢d dink, nhung cho phép bd giai ma tao ra dAu ra video tai tde
do khung va gde man trap dAu ra kbac vé&i cdc gia tii diu vao tuong tng. Cac ky thudt cho
phép bd giai mi gidi md mot cach ¢d higu qua tinh toan hon toc d6 khung va géc man trap
dich ¢6 kha nang trong thich nguge riéng trong sb cac k¥ thuat duoc phép cling dugce trinh
bay. Cu thé, sang, ché dé cap dén phuong tién b&t bién doc duge _bﬁng bo xur ly dé mi héa

A

video ¢6 the dinh ty 1¢ toc d6 khung.

Tée d6 khung thay d6i va g6c man trp thay doi gée

Tée do khung bién ddi va gée man trap bién d6i duge két xuit

FIG. 3
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Linh vue ky thuat dwoc dé cap
N6i chung, sang ché dé cap dén cac anh. Cu thé hon, phuong 4n cia sang ché &

cap dén viéc ma héa video c6 thé dinh ty 18 tdc d6 khung.

Tinh trang ky thuat cia sang ché

Nhu duge ding trong sang ché nay, thuat ngft "dai dong" (dynamic range - DR) c6
thé lién quan dén kha niang ma hé théng thi giac cia con ngudi (human visual system - HVS)
nhén thic duoc dai cuong do (vi du, do choi, luma) trong anh, vi du, tr mau xam dém nhét
(vung mau den) dén mau tring sang nhét (ving sang nhét). Theo cach hiéu nay, DR lién quan
dén cuong d6 "dwa vao canh". DR cling c6 thé lién quan dén kha ning ma thiét bi hién thi c6
thé két xuit mot cach day du hoic xAp xi dai cuong d6 cua mot do rong cu thé. Theo cach
hiéu nay, DR lién quan dén cuong do "dya vao hién thi". Trir khi mot cach hiéu cu thé dugc
néu 16 rang dé ¢6 y nghia cu thé tai doan nao d6 trong phan mo ta nay, nén hiéu ring thuat
nglt nay co thé dugc st dung theo mot trong hai cach hidu, vi du c6 thé hoan ddi cho nhau.

Nhu dugc dung trong sang ché nay, thuat ngtt dai dong cao (high dynamic range -
HDR) lién quan dén do rong DR trai trén 14 - 15 bac do 16n cua hé théng thi gidc cua con
ngudi (HVS). Trong thue té, DR ma con ngudi c6 thé dong thoi cam nhan duge do rong 16n
trong pham vi cudng do c6 thé bi gidm bét phan nao, so v6i HDR.

Trén thuc té, cac anh bao gém mot hoac nhiéu thanh phﬁn mau (vi du, do ch61 Y
va d6 mau Cb va Cr) trong d6 mdi thanh phén mau dugc bicu dién bai do chinh xéc n-bit trén
m&i diém anh (vi du, 7 = 8). Béng cach st dung k¥ thudt ma héa dd chéi tuyén tinh, cac anh
trong d6 n < 8 (vi du, cac anh mau JPEG 24-bit) dugc xem la céc anh c6 dai dong chuén
(standard dynamic range - SDR), trong khi cac anh trong d6 n > 8 ¢6 thé duogce xem 1a cac anh
c6 dai dong tancg cudng. Cac anh HDR cling ¢ thé duge luu trit va phan bo bang cach st
dung céc dinh daﬁg dau phéy dong c6 do chinh xéac cao (vi du, 16-bit), nhu dinh dang tap tin
OpenEXR dwoc phat trién boi Industrial Light and Magic.
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Hién nay, viéc phan b6 ndi dung dai dong cao cia video, nhu Dolby Vision tur
Dolby Laboratories hoic HDR10 trong Blue-Ray, bi gi¢i han ¢ d6 phan giai 4K (vi du, 4096
x 2160 hodc 3840 x 2160, va cac dd phan giai twong tu) va 60 khung/gidy (fps) boi cac tinh
nang cua nhiéu thiét bi phat lai. Trong céc phién ban tuong lai, du doan rang ndi dung c6 do
phan giai 1én dén 8K (vi du, 7680 x 4320) va 120 fps c6 thé c6 sén cho viéc phan bo va phat
lai. Mong mudn rang céc loai ndi dung trong twong lai s& twong thich véi cac thiét bi phat lai
hién c6 dé don gian hoa hé sinh thai ndi dung phét lai HDR, nhu Dolby Vision. Ly twéng néu
c4c nha san xuat ndi dung c6 kha ning 4p dung va phan phéi cac cong nghé HDR tuong lai
ma khong can phai 1y va phin bd cac phién ban ndi dung dic biét ma twong thich véi cac
thiét bi HDR hién c¢6 (nhw HDR10 hodc Dolby Vision). Theo danh gid cua céc tac gia sang
ché ¢ day, moﬁg mudn c6 cac cong nghd cai tién dé phan b theo cach co thé dinh ty 1& ndi
dung video, nhat 1a noi dung HDR.

Cac phuong phap dugc mo ta trong phén nay 1 cc phuong phap co thé dugc theo
dudi, chtr khong nhit thiét phai 1a cdc phuong phap da duge biét hodc duge theo dudi trude
d6. Do do, trir khi ¢6 quy dinh khac, khong nén cho rang phuong phip bét ki trong s céc
phuong phap dugc mo ta trong phan nay déu thoa man lam giai phap k¥ thuat da biét chi vi
dua ching vao trong phz‘?m nay. Tuong tu, cac van d& duoc xac dinh lién quan dén mét hodc
nhidu phuong phap khong nén duoc coi la di duge cong nhan trong bat ky giai phap ky thudt
da biét nao dua vao phan nay, trir khi c¢6 quy dinh khéc.

Ban chit ky thuit ctia sang ché

Céc phuong 4n lam vi du dugc mo ta & diy lién quan dén kha ning dinh ty I¢ tbc d6 khung
trong ma hoéa video. Theo mdt phuong an, hé théng c6 bd xtr Iy thu dong bit mé hoa bao gom
cac khung video ma hoa, trong dé mot hoac nhiéu khung ma hoa duge ma hoa & toc do khung
thir nhit va géc man trap thir nhat. Bo xi Iy thu cd thir nhat chi bao sw ¢6 mit clia nhém cée
khung ma hoa gén giai mi & toc dd khung thi hai va goc man trap thi hai, truy cap tir cac gia
tri dong bit ma héa ctia téc do khung thir hai va goc man trap thir hai cho nhém céac khung ma
héa, va tao ra cic khung dugc giai ma & tdc d6 khung thir hai va gbc man trép thir hai dwa vao
nhém céc khung ma hoa, toc do khung tha nhét, géc man trap thir nhét, tdc d6 khung thit hai
va goc man trap thi hai.

Theo phuong an thi hai, bd giai ma c6 bo xu ly:

2
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thu dong bit ma hoa bao gdm cac nhém khung video ma hoa, trong d6 At ca cac khung
video mi hda trong dong bit ma héa dugc ma hoa ¢ téc do khung thir nhit;
thu s lwong cac khung két hop N;
thu gia tri cho tdc d6 khung dudng co s0;
truy cAp nhém gom N khung ma héa lién tiép, trong d6 khung ma hoa thir / trong nhém
gébm N khung ma hoa lién tiép, trong d6 i= 1, 2, ...N, biéu dién sb trung binh cta ti da i
khung video dau vao dwoc mi héa trong bd ma hoa & tdc do khung dudng co s& va gbc man
trap thir i dya vao géc man trap thir nhét va tdc do khung thu nhat;
truy cap flr dong bit m4 hoa hodc tir cac gid tri dau vao cia ngudi dung cho tdc do
<hung thir hai va gbc man trap thir hai, dé giai ma nhém gdm N khung ma héa lién tiép & tbc
dd khung thir hai va géc man trap thi hai; va
tao ra cac khung duge giai ma o tdc @6 khung thir hai va goc man trap thr hai dya vao
nhom gém N khung ma hoéa li€n tiép, tdc do khung thir nhét, géc man trap th nhét, téc do
khung thtr hai, va goc man trap thir hai.
Theo phuong an thir ba, cAu tric dong video ma hda bao gom:
phan hmh anh mé hoa bao gom viéc ma hoa chudi hinh anh video; va
phan de hiéu bao gom viéc mi hoa:
tham 56 thang do thoi gian trong khoang thoi gian man trap chi bao s6 luong
don vi thoi gian troi qua trong mot gidy;
tham s6 nhlp ddng hd trong khoang thoi gian man trép chi bao s6 lwong don vi
thoi gian ctia dong ho hoét dong 6 tAn sb cua tham sb thang do thoi gian trong khoang thoi
gian man trap, A | |
trong d6 tham sd nhip d‘éng hd trong khoang thoi gian man trép chia cho tham
s6 thang do thoi gian trong khoang thoi gian man trdp chi bao gia fri thai khoang phoi sang;
cO thm khoang trong khoang thoi gian man trap chi béo li¢u thong tin thoi
khoang phoi sang ¢6 ¢6 dinh cho tit ca cac lop con thoi gian trong phan hinh anh ma
hoa hay khong; va
néu ¢ thoi khoang trong khoang thoi gian man trip chi bao rang thong tin thoi
khoéﬁg phoi sang 1a ¢6 dinh, thi phién ban giai ma cta chudi hinh anh video cho tat ca

céc 16p con thoi gian trong phan hinh anh ma hoa dugc giai mé bang cach tinh toan gia
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tri thoi khoang phoi sang dua vao tham sb thang do thoi gian trong khoang thoi gian

man trap va tham s6 nhip ddng ho trong khoang thoi gian man trép, néu khong thi
phan bio hi¢u bao gO6m mdét hoic nhiéu méang tham sd 16p con, trong d6 céac gia

tri trong mot hodc nhiéu mang tham s6 16p con két hop vé6i tham s6 thang do thoi gian

trong khoang thoi gian man trap dugc st dung dé tinh toan cho mdi 1ép con mot gia tri

thoi khoang phoi sang 16p con tuong ung dé hién thi phién ban giai ma cua lép con

thoi gian cua chudi hinh anh video.

M@ ta van tit cac hinh vé

Phuong an ctia sang ché dugc minh hoa bang vi du, va khong bi gidi han & vi du,
trén cac hinh vé kém theo va trong do cac sd tham chiéu gidng nhau chi cac thanh phén gidng
nhau va trong do:

Fig. 1 md ta quy trinh lam vi du cho dudng dng phan phéi video;

Fig. 2 mo ta quy trinh 1am vi dy dé két hop cac khung gbc lién tiép dé két xuét tdc
do khung dich & goc man trap dich theo mét phwrong an cua sang ché;

Fig. 3 md ta dang bidu dién 1am vi du ctia chudi diu vao véi tdc do khung dau vao
bién ddi va géc man trap bién dbi trong ving chtra véi téc do khung c¢d dinh theo mot phuong
&n cla séng ché; va

Fig. 4 mo ta dang biéu didn 1am vi du v& kha ning dinh ty 1¢ theo thoi gian ¢ cac
tdc do khung va goc man trap khac nhau véi kha nang tuong thich nguoc theo mét phuong
4n ctia sang ché. |
M3 ta chi tiét sang ché

Séng ché dé cap dén cac phuong an lam vi du li€n quan dén kha ning dinh ty 1€ tbc
dd khung cho ma hoa video. Trong phan mo ta sau day, nhim muc dich giai thich, nhidu chi
tiét cu thé duoc trinh bay nham cung cép su hiéu biét cin k& vé cac phuong an khéac nhau cia
sang ché. Tuy nhién, rd rang 1a cic phuong dn khac nhau cua sang ché c6 thé dugc thuc hién
ma khong cé céc chi tiét cu thé nay. Trong cac vi du khéc, cac cAu tric va thiét bi da biét
khong dugc md ta qua chi tiét, dé tranh lam cho cac phuong an clia sing ché rdi, tbi nghia va
kho hiéu mot cach khong can thiét.

Puong dng xir Iy phan phéi video vi du



43301 5/60

Fig. 1 mo ta quy trinh lam vi du ctia duong dng phan phoi video thong thuong (100)
thé hién céc giai doan khic nhau tir giai doan ghi lai video dén giai doan hién thi ndi dung
video. Chudi cac khung video (102) duoc ghi lai hodc duoc tao ra bang céach sir di_mg khdi tao
anh (105). Céac khung video (102) c6 thé duge ghi lai bang k¥ thuat s6 (vi du, bang may anh
k¥ thuat sd) hodc duge tao bing may tinh (vi dy, stt dung hoat hinh trén may tinh) dé cung
cép dit liu video (107). Ngoai ra, céc khung video (102) ¢6 thé duge ghi lai trén phim bang
may quay phim. Phim dugc chuyén ddi sang dinh dang ‘k§/ thuat s6 dé cung cip dit lidu video
(107). Trong giai doan san xuét (110), dit liéu video (107) dugc chinh sua dé cung cip dong
san xudt video (112). |

Dit liéu video ctuia dong san xuét video (112) sau d6 dugc cung cép cho bd xit Iy &
khéi (115) dé chinh stra hau k. Viée chinh stra hau ky ¢ khéi (115) ¢6 thé bao gom diéu chinh
hodc stra déi mau sic hodc d(f)’ séng ¢ cac khu vuc cu thé ciia anh dé nang cao chat lugng anh
hodc dat dugc su thé hién cu thé cho anh theo muc dich sdng tao ctia ngudi tao video. Viéc
nay doi khi duge goi 1a “can chinh mau s&c” hodc “chinh mau sdc”. Viéc chinh stra khac (vi
du, chon va tao chudi canh, cit anh, thém hiéu tng dic biét truc quan do may tinh tao ra, diéu
khién rung lc hodc lam md, didu khién téc d§ khung, v.v.) ¢6 thé duge thuc hién ¢ khoi (115)
d2 tao ra phién ban cudi cung (117) cna san pham sin xudt dé phan phéi. Trong qua trinh
chinh sira hau ky (115), céc anh video duoc xem trén man hinh chuén ( 125). Sau khi chinh
stra hau ky (115), dit liéu video clia quy trinh san xuit cudi ciing (117) ¢ thé duge phan phdi
dén khéi ma hoa (120) dé phan phéi xudi dong dén céc thiét bi giai ma va phat lai nhu may
truyén hinh, thiét bi giai m3 tin hiéu truyén hinh, rap chiéu phim, va tuong tu. Theo mot sb
phuong an, khdi ma hoa (120) ¢o thé bao gdm cac bo mi hoa 4m thanh va video, chiang han
nhu cac bd ma héa duoc xac dinh boi dinh dang ATSC, DVB, DVD, Blu-Ray va cac dinh
dang phan phéi khac, dé tao dong bit ma héa (122). Trong bd thu, dong bit mé hoa (122)
dugc giai mi bang don vi giai ma (130) dé tao ra tin hiéu giai ma (132) biéu dién tin hiéu
gibng hodc gin gidng véi tin higu (117). B thu c6 thé duwoce gn v6i man hinh dich (140) ma
¢6 thé ¢6 cac dic diém hoan toan khéac so véi man hinh chuéan (125). Trong trudng hop do,
khéi quan Iy man hinh (135) c6 thé duoc dung dé anh xa dai dong cta tin hiéu giai ma (132)
dén cac dic tinh ctia man hi.nh dich (140) bﬁhg cach tao ra tin hiéu 4nh xa ctia man hinh (137).

MA HOA CG THE PINH TY LE
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Ma héa ¢6 thé dinh ty 1& dd 1a mot phan cta mot s6 chuan ma hoa video nhu,
MPEG-2, AVC, vi HEVC. Theo mot s6 phuong an ciia sang ché, ma héa ¢6 thé dinh ty 1&
duoc mo rong dé cai thién hiéu suét va dd linh hoat, dic biét 1a khi no lién quan dén noi dung
HDR c6 d§ phén giai rat cao.

Nhu duoc st dung ¢ diy. thuét ngit “gdc man trap” thé hién cai dit man trap cd thé
didu chinh duoc dé didu khién cac ty 1€ thoi gian phim tiép xtic v6i 4nh sang trong mdi khoang
thoi gian khung. Vi du, theo phuong an

Géc mantrép thoi gian phoi sang (1)

360 T khoang thoi gian khung’

Thuat ngit nay dén tir cac man trap ké thira, co hoc, xoay; tuy nhién, cac may dnh
k¢ thuat s6 hién dai cling c6 thé didu chinh man trip cia chung theo kiéu dién tir. Cac nha
nhiép énh c6 thé sir dung géc man trép dé didu khién luong nhoe hodc rung do chuyén dong
ma duoc ghi trong mdi khung. Luu y 1a thay vi sir dung “thoi gian phoi sang” thi co thé con
st dung céac thudt ngir thay thé nhu “thoi khoang phoi sang, ” “khoang thoi gian man trép,”
va “téc do man trap.” Tuong tu, thay vi str dung “khoang thoi gian khung” thi c6 thé sir dung
thuat ngtt “thoi khoang khung.” Ngoai ra, c6 thé thay thé “khoang thoi gian khung” bang
“1/tc do khung.” Gia tri thdi gian phoi sang thuong nho hon hoac bang thoi khoang cua
khung. Vi du, géc man trap 180 do chi bio thoi gian phoi sang bang mot nira thoi khoang
khung. Trong mot s6 trudong hop, thoi gian phoi sang c6 thé 16n hon thoi khoang khung cua
video ma hoa, vi du, khi tdc d6 khung mi héa 1a 120 fps va tdc d6 khung ctia ndi dung video
lién két trude khi ma hoa va hién thi 1a 60 fps.

Xem xét, ma khong gidi han 0, phurong 4n ma ndi dung géc duoc chup (hodc tao
ra) & toc do khung gbc (vi du, 120 fps) v6i gbe man trap 360 do. Tiép theo, trong thiét bi
thu, 6 thé két xuit dau ra video & nhiéu téc do khung bing hodc thap hon téc do khung gbe
bing su két hop cong bang cac khung gbc, vi du, bang cach tinh trung binh hodc cdc cach
khac duoc biét dén trong trong linh vuc k§ thuat.

Quy trinh két hop c6 thé duoc thuc hién véi cac tin hiéu dugc ma hoa phi tuyén
tinh, (vi du, st dung gama, PQ hodc HLG), nhung chit lwong anh tot nhét thu duge thong qua
két hop cac khung trong mién anh sang tuyén tinh bang cach trude tién chuyén dbi cac tin
hiéu ma hoa phi tuyén tinh thanh cac dang biéu dién anh séng tuyén tinh, tiép theo két hop
cac khung dugc chuyén dbi, va cudi cling ma hoa lai dAu ra bang chirc néng truyén phi tuyén
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tinh. Quy trinh nay cung cip su md phong chinh xac hon vé su phoi sang ctia may dnh vat ly
so v6i su két hop trong mién phi tuyén tinh.
Néi chung, quy trinh két hop khung c6 thé dugc biéu dién xét vé tbe do khung gdc,
tdc do khung dich, goc man trap dich, va s6 luong khung can két hop la:
n_frames = (target_shutter_angle/360)*( original frame rate/target frame_rate), (2)
tuong duong véi
target shutter_angle = 360*n_frames* (target_frame rate/original frame_rate), (3)
trong do n_frames la sb luong cac khung két hop, original frame_rate la tdc d6 khung cua
n6i dung gbc, target frame rate la téc do khung can két xuét (trong do, target_frame_rate <
original frame rate), va target_shutter_angle chi bao luwgng nhoe chuyén déng mong mudn.
Theo vi du nay gia tri cuc dai cua target_shutter_angle la 360 d¢ va twong tng vo6i do nhoe
chuyén dong cuc dai. Gia tri cuc ueu cua target shutter _angle c6 thé duoc biéu dién 1a 360
*(target_frame_rate/ongmal_frame_rate) va tuong tng voi d§ nhoe chuyén dong cuc tiéu.
Gia tri cue dai ctian_frames ¢6 thé dugc biéu dién 1a (original frame rate/target frame_rate).
Céc gia tri cla ,target frame rate va target_shutter_angle nén dugc chon sao cho gia tri cua
n_frames la 50 nguyen khéc khong.
Trong trudng hop dédc biét ma tde do Khung gbc1a 120 fps phuong trinh (2) c6 thé

duoc viét lai 1a

n_frames = target_shutter angle/(3*target frame rate),

4)
twong duong véi

target shutter angle = 3*n_frames*tar get frame rate. J &)
M&bi quan hé gifta céc gid tri clia target_frame rate, n_frames, va target_shutter_angle dugc
thé hiéﬁ trong Bang 1 cho trudng hop original frame_rate = 120 fps. Trong Bang 1, “NA”
chi bao rang sy két hop twong tmg cla tbc do khung dich va sb lugng cac khung két hop 1a
khong duge phcp
Bang 1: M6i quan hé giita toc @0 khung dich, s6 lwong khunﬁ dugc két hop, va goc man

trap dich, voéi toc @6 kKhung gbe bing 120 fps.
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Tée d6 | S6 luong cac khung duge két hop

khung dich | 5 4 3 2 1
(fps) Géc man trap dich (d9)

24 360 288 216 144 72
30 NA 360 270 180 90
40 NA NA 360 240 120
60 NA NA NA 360 130

Fig. 2 md ta quy trinh lam vi du dé két hop céc khung gdc lién tiép dé két xuét tc
d6 khung dich & géc man trap dich theo mot phuong an. Cho trude chudi dau vao (205) & toe
do 120 fps va goc man trap 360 do, quy trinh tao ra chudi video dau ra (210) & toc do 24 fps
va gbc man trap 216 do bing cach két hop ba trong s6 cac khung dau vao trong tdp hop nam
khung lién tiép (vi du, ba khung lién tiép thir nhat), va bo hai khung con lai. Luu y rang theo
mot s6 phuong an, khung diu ra-01 cta (210) c6 thé dugc tao ra bang géoh két hop cac khung
dau vao thay thé (205), nhu cac khung 1, 3, va 5, hodc cac khung 2,4, va 5, va cac khung
tuong tu; tuy nhién, mong doi rang viéc két hop cac khung lién tiép s€ tao ra dau ra video ¢6
chit lugng tét hon. 7

Mong muén hd tro ndi dung géc c6 tde do khung bién doi, vi duy, dé quan ly hi¢u
tng nghé thuat va phong cach. Cling mong mudn téc do khung dau vao bién ddi ctia ndi dung
gbc duge dong goi trong “ving chira” ma co téc do khung ¢ dinh dé 1am don gian viéc san
xudt, trao ddi, phan phéi ndi dung. Vi du, ba phwong an vé cach biéu dién dit liéu video ¢6
tbe do khung bién ddi trong ving chia tdc do khung c¢b dinh dugc trinh bay. Nhfim muc dich
o rang va khéng gidi han, cic phin mo ta sau day st dung ving chtra 120 fps ¢6 dinh, nhung
cac phuong phép tiép can co thé duge mo rong dé dang dén ving chta c6 tdc a6 khung khéc.

Phuong an thir nhét (t6c do khung bién dbi)

Phuong 4n thi nhat 1a phin mo 14 13 rang vé ndi dung goc co téc d khung bién dbi
(khong bét bién) duge déng goi trong ving chira o téc do khung bét bién. Vi du, noi dung
gbe co tde do cae khung khac nhau, gid sir, & toe do 24, 30, 40, 60, hode 120 fps, cho céc canh

khac nhau, ¢6 thé duoc déng goi trong ving chira c6 toc do khung bat bién 120 fps. V6i vi
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du nay, moi khung dau vao c6 thé duoe tring lip 5%, 4x, 3, 2x, hodc ix [An dé dong gbi nd
vao vung chira 120 fps thong thwong.

Fig. 3 mo ta vi du v& chudi video dau vao A c6 toc d khung bién d6i va géc man
trap bién doi dugce biéu dién trong dong bit ma héa B co6 téc do khung cd dinh. Tiép theo,
trong bo giai ma, bg gidi ma tai tao chudi video dau ra C & toc d6 khung va géc man trép
mong mudn, c6 thé thay dbi tir canh nay sang canh khac. Vi dy, nhu duge minh hoa trén Fig.
3, dé tao ra chudi B, mot s6 khung dau vao duge trung ldp, mot s6 dwoc ma hoa nhu nguyén
trang (knong c6 su trung 1dp), va mot s6 duoc sao chép bén lan. Tiép theo, dé tao ra chudi C,
mdt khung bat ky tir mdi tap hop khung tring ldp dugce chon d2 tao ra cac khung dau ra, so
khép tée 4o J.ihung gdc va gbc man trap. }

Theo phuong an nay, siéu dir Iiéu duoc chén trong dong bit dé chi bao téc do khung
va goe man trap (co so) g()c Siéu dit liéu ¢6 thé duge bdo hiéu bé_ng cach st dung cu phap
muc cao rhu Tép hop fuham sé chudi (SPS), Téap hop tham 56 hinh anh (PPS), phdn dau nhém
lat hodc 0, va tuong tu. Sy cO mat ciia sidu dit iéu cho phép cac bo ma héa va bd giai ma thuc
hién cac chirc nang ¢6 lgi, nhu:

a) BO ma héa co thé bo qua cac khung trung 1ap, nho d6 1am tang tdc do ma hoa va don
giém héa viéc Xt ly. Vi du, tAt ca cac don vi cy ma héa (coding tree units - CTUs)
frong cac khung tring lap ¢6 thé duge ma hoa bang cach st dung ché d6 BO QUA
(SKIP) va chi 56 tham ch1eu 0 trong DANH SACH (I.IST) 0 ctia céc khung tham chiéu,
chi ra khung hink duqc giai ma ma cac khung trung lap duqc sao chép tu do.

b) Bo gidi méa ¢ thé bo qua viéc giai mé cac khung trang 15p nho do don bgién hoéa viéc
xir ly. Vi dy, siéu dir 1igu trong dong bit ¢d thé chi bao khung la ban sao ctia khung
gial ma trude d6 ma b0 giai na cd thé tai tao bang cach sao chép va ma khong gidi ma
khung mi. -

¢) Thiét b1 p"xat lai c6 the t61 vu vige xir Iy xudi dong bang cach chi bao the do khung co

vi du béang (‘d\h di éu h1 1h sy cbuyer dbi tde do khung hodc cac thuat toan lam
giam ahidu. - » |

Phuong an 11.2‘15/'0110 phép nguoi dﬁng cubi thiy néi dung két xuat & cac toc do khung

duoc du dinh béi nhitng ngudi sang tao ndi dung. Phu’(mg an ndy lfhong cung cap kha nang

9
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tuong thich nguoc véi cac thiét bi ma khong hd tro téc 3 khung cua vung chia 1a, vi dy, 120
fps.

Céc bang 2 va 3 thé hién ca phap lam vi du cta tai tin chubi byte thd (RBSB) cho
tap hop tham sé chudi va phan dau nhém 6, trong d6 céc phan tir cti phap méi duge d& xudt
duoc thé hién bang phong chit dugc [am ndi bat . Ca phap con lai theo sau cti phap trong ban
diic ta duoc dé xudt cta bd ma hoa-gidi ma da nang video (VVC) (Ref[2]).

Vi du, trong SPS (xem Bang 2), ¢6 thé bd sung cd dé cho phép téc do khung bién
dbi.
sps_vir_enabled_flag biang 1 chi ra chudi video ma hoa (CVS) c6 thé chtra téc 46 khung bién
ddi content. sps_vfr enabled_flag bing 0 chi ra CVS chira ndi dung téc do khung c6 dinh.
Trong tile_group header() (xem Bang 3),
tile_group_vrf_info_present_flag bang 1 chi ra cac phan tir ¢t phép tile_group_true fr va
tile_group shutterangle ¢6 mit trong ¢t phap. tile group vrf info_present flag bing 0 chira
cac phan tir cu phap tile group_true_fr va tile_group_shutterangle khong ¢6 mat trong cu
phap. Khi tile_group_vrf_info present_flag khong co niét, thi no dugc suy ra 12 0.
tile group_true_fr chi bao tdc do khung ding cua dit liéu video dugc mang trong dong bit
nay. |
tile group_shutterangle chi bao goc man trap tuong ung voi toc do khung ding cua dir liéu
video duoc mang trong dong bit nay.
tile group_skip_flag bang 1 (‘hl ra nhom 0 hién thoi dugc sao chép tu mot nhom 6 khac.
tile_group skip ﬂag beng 0 Chl ra nhém 6 hién thoi khong dugc sao cnep tir mot nhém 0
khac. ; .
tile_group_copy_pic_order_cnt_lsb chiramodun dém th{ ty hinh anh MaxPicOrderCntLsb
cho hinh anh giai ma trudc do iné tir @6 hinh anh hién thoi sao chép khi tile_group_skip_ﬂag
duoc dat bang 1
Bang 2: Vidu vé cit phqp RBSP ctia tap hep tham s6 cho noi dung véi toe A9 khung bicn
doi

rseq_parameter_seit_rbsp( ) { Mo ta

sps_max_sub_layers_minusi u(3)

L sps_reserved_zero_Sbits u(5)

10
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profile tier_levei( sps_max_sub_layers_minusl )

sps_seq_parameter_set_id ue(v)
sps_vir_enabled_flag u(l)
sps_extension_flag u(l)
if( sps_extension_flag )
while( more_rbsp data( ) )
sps_extension_data_flag u(l)

rbsp_trailing bits( )

T
-

11/60

Bang 3: Vi du vé ca phap phin dau nhém 6 véi sy ho tro cho ndi dung cé toc d) kKhung

bien doi

tile group header( ) { Mo ta
tile_group _pic_parametei‘_set__id ue(v)
if( NumTilesInPic > 1) {
tile_group_address ue(v)
- num_tiles_in_tile_group_minusl ue(v) -
__?_,h
tilé_group__type ue(v)
tile_group_ _'pic_order_cnt_lsb ue(v)
if( sps_v,ﬁ*_enab}ed__ﬂag ) {
tile_group_vff_info _present_{flag u(l)
if (tile_group_vfr_info_present_flag) { n
tile_gl_'oup_true_fr u(9)
tile_ group_shutterangle u(9)
; . |
 tile _group_skip_flag u(1)

11



43301 12160

1
s

if( tile_group_skip_flag)

tile_group copy_pic_order_cnt_isb ue(v)

elsef

TAT CA TILE_GROUP_SYNTAX KHAC
h

if( num_tiles_in_tile group_minusl >0) {

offset_len_minusl ' ue(v)

for(i=0;1i<num tiles_in_tile_group_minusl; i++ )

entry_point_offset_minus1[i]. ue(v)

j |
byte_alignment( )

Phuong an tha hai — Vimg chira tdc d6 khung ¢b dinh

Phuong an thi hai cho phép céc trudong hop st dung ma ndi dung gbe o toe dd
khung ¢ dinh va gbc man trap 6 thé duoc két xuét boi bd giai ma o toc do khung khac va
gbc man trap mo phong bién déi,‘ nhur duge minh hoa trén Fig. 2. Vi dy, trong tredng hop ma
noi dung gbe co toe do khung 120 fps va gbc man trap 360 do (nghia la goc man trdp mo
1/120 gidy), bd giai ma c6 thé két xuat nhicu toc do khung ma nho hon hodc bang 120 fps. Vi
dy, nhu dugce md ta trong Bang 1, dé giai mi 24 fps véi goc man trap mo phong 216 do, bd
giai ma cd thé két hop ba khung dugc giai ma va hién thi & 24 fps. Bang 4 mé réng dua trén
Bang 1 va minh hoa céch két hop sb lwgng cac khung ma héa khac nhau dé két xuét & téc do
khung dich dau ra va cdc goc man trépbdich mong mudn. Viéé két hop cac khung ¢ thé duoc
thuc hién bé“lng cach tinh frung binh diém anh don thudn, bang cach tinh trung binh diém anh
¢6 trong so, trong dé cac diém anh tir mot khung nhat dinhr.cc') thé duogc gan trong s6 nhiéu
hon cac diém anh cta céc khung khac va tdng clia tat ca cac troﬂg s6 cong lai bang mot, hodc
bing cac so do nodi suy bang bd loc khac dirqc biét dén trong linh vuc nay. Trong Bang 4,
ham Ce(a,b) biéu thi su két hop ctia cac khung hinh ma hoa a dén b, trong do6 su két hop c6
thé duoc thuc hién bfmg céch tinh trung binh, tinh trung binh co trong ‘sé, loc, V‘évtu’ung tur.

12
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Bang 4: Vi du vé ket hgp cac kbung dau vao & 120 fps dé tao ra cac khung dau ra & cac

gia tri fps dich va goc man trip

Pau

vao sl s2 |83 s4 s5 s6 s7 s8 | s9 s10

Enc el e2 | e3 ed 25 eb e’ e | e9 el

Dec

1201ps _ _ '

@360 | el el | el e4 e5 e e7 el | e9 el0 N
Dec. -

60fps

@360 | Ce(1,2) Ce(3,4) Ce(5,6) Ce(7.8) - | Ce(9,10)

@180 el 3 e5 e7 1e9

Dec.

401fps

@360 | Ce(1,3) | Ce(4,6) Ce(7,9) Ce(10,12)
@240 | Ce(1,2) Ce(4.5) Ce(7,8) Ce(10,11)
@120 |el e4 e7 el0

Dec.

30fps 1 _ v

@360 | Ce(1,4) Ce(5,8) Ce(9,12)

@270 | C(1,3) Ce(5,7) Ce(9,11)

@180 | Ce(1,2) | Ce(5.6) | Ce(9.10)

@90 el e5 e9

Dec.

244ps

@360 | Ce(1,5) Ce(6,10)
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@288 | Ce(1,4) | Ce(6,9)
@216 | Ce(1,3) Ce(6.8)
@144 | Ce(1,2) Ce(6,7)
@72 el eb

Khi gia tri cia goc man trdp dich nho hon 360 do, thi bd giai ma co thé két hop
céc tap hop khung gidi ma khac nhau. Vi dy, tir Bang 1, cho trude dong gbc 120 fps @ 360-
d6, d2 tao ra dong & 40 fps va goc man trip 240 do, bo giai ma can két hop hai khung trong
s6 ba khung ¢6 thé c6. Do do, bd giai ma c6 thé _két hop hodc khung thar nhét va khung thir
hai hodic khung thr hai va khung thi ba. Viée lya chon cic khung nao dé két hop c6 thé
dugce mo ta lién quan dén thuat ngit vé “pha giai ma” dugc bibu dién la:

decode phase = decode_phase_idx*(360/n_frames), (6)
trong do decode phase 1dx chi bao Chl 50 do 1ech trong tap hop cac khung tL.an tu cO cac
gia tri chi s6 trong [0, n_ iramea max—l] trong d6 n_frames duoc cho boi phu‘ang trinh (2),
va

n frames max = orlg frame rate/target frame_rate. (7)

No6i chung, decode _phase idx nam trong khoang tor [0, n_ frames max-n_frames].
Vi du, dbi vi chudi gbe & 120 fps va gée man trap 360 do, d01 v6i tbe d6 khung dich 40 fps
& goc man trap 240 do, n_frames_max = 120/40 = 3. T phuong trm h (2), n_frames = 2, do
vay decode _phase idx n%un trong khoémg tr [O, 1]. Do vay, decode _phase idx = 0 chi bao
chon céc khung véi chi s6 0 va 1, va decode phase_idx = 1 chi bao chon cac khung vdi chi
s 1 va 2.

Thed phuong an nay, toc do khung bién ddi duoc két xuat theo dy tinh ctua ngudi
sang tao 1101 dung c6 thé dugce bao hidu 1a siéu dit ligu, nhu ban tin thong tin tang cudng bd
sung (SEI) hoac nhu thong tin kha nang su dung v1deo (VUID). Tuy y. tbe do I\hung duge kbt
xut co the du’cyc dteu khién boi bo thu hoac ngudi dung. Vi du vé ban tin SEI chuyén dbi toe
dd khung chi ra toc d6 khung va géc man trap thich hop clia nguoi sang tao noi dung du(_)c
thé hién trong Bang 5. Ban tin SEI ¢6 thé con chi béo liu viée két hop cac khung dugce thuc
hién trong mién tin h1eu ma héa (vi du, gama, PQ, v.v.) hay mién 4nh sing tuyen tinh. Luuy

rang xt Iy hau ky yéu cau bo dém khung bd sung cho bd dém hinh anh giai ma (decoder

14
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picturce buffer - DPB). B34n tin SEI ¢6 thé chi bdo cin thém bao nhiéu by dém khung, hodc
mot phuong phap khéac nao dé dé két hop cac khung. Vi du, dé 1am giam sy phirc tap, cac
khung ¢6 thé duoc két hop lai tai d0 phan giai khong gian giam.

Nhu duoc thé hién trong Bang 4, tai cdc két hop nhit dinh cua tdc d6 khung va goc
mau trap (vi du, & 30 fps va 360 49 hodc & 24 fps va 288 hodac 360 do) bo giai ma co thé can
két hop nhidu bon ba khung gial mé, lam ting s6 luung khong gian bd dém dugce yeu cau boi
bo giai ma. Dé 1am giam ganh ning v& thém khong gian bd dém trong bd gidi ma, theo mot

by r

sd phu ong an, cac lfct horp nhét dmh clia téc do khung va goc man trap co thé ndm ngoai cac

r

o cacb cat dat cac bién dang va muc

o

giéihan O tap nO’p tham so gm‘ ma dwoc ph\,p (\/] du, ban
mi héa thich kop).

Xem x¢t lai, vi du tuumv hop phét 1a1 24 fps bd giai ma co the quyct dinh hién
thi cting mot khung nam 1an de hlen fhl & the do khung da ara 120 tps. Dleu l’ld_y glong chinh
xdc nhu thé hxep khung mt Ian 0* the do Lhunﬂ da.l ra 24 fps. Uu d1em cua viéc gur toc do
khung diu ra bat bién la & cl'j.omal hinh c6 thé chay & toc dd xung nhlp bat blm \me 1toan
bo phan éﬁmo tr& nén dorn gién hon nhiéu. Néu man hinh 6 thé thay d6i dong toc do xung
nhip thi dida dé cod thc hop ly hon Mn chi thc hlcn khung mot lan (uho thir 1/24 caa glav) thay
vi 1dp lai cing khung nam l4n (mm thtr 1/120 clia g1ay) Céch t1ep can trude c6 thé dan dén
chét luong hinh anh cao hon m6t chﬁt hiéu suét quang hoc tot hon, hodc hi¢u suit nang lugng
tht hon. Cac can nha(‘ tuong tu cling 4p dung dirge cho cac téc do khung khéc. |

Bang 5 mo ta vi du vé ¢ phap ban tin SFI Chuyeu d01 toc do l(hung theo mot

phum)g:_ ar.

15
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Bang 5: Vida vé cli phép ban tin SEI cho phép c‘mlyén dbi toe a6 khung

framerate_conversion( payloadSize ) { Mo ta

framerate_conversion_cancel flag u(l)

if( frame_conversion_cancel_flag ) {

base frame rate u(9)
base_shutter_angle u(9)
decode _phase_idx_present_flag o 1 u(l)

if ( decode phase idx_present_flag ) {

decode phase idx ' u(3)
conversion_domain_ide u(1)
num_frame_buffer ' ‘ u(3)
framerate_conversion_persistence_flag ' u(l)

——

frameratc__cohversiOn_cancel__ﬂag bang 1 chi bao ban tin SEI kiy b tinh lién tuc cta ban
tin SEI chuyén do6i A toc do khung bat ky truéc d6 theo tht (u dau  ra.
frameratc_&c_ogversion%caqcel_ﬂag bang 0 chi b4o thong tin chuyén d6i tée do khung nhu sau.
base_frame_rate chi ra tc do khung mong mudn.

base shutter_angle chi ra géc man trdp mong mudn.

decode phase idx_present_flag bing 1 chi ra thong tin pha gidi md la co mat.
decode phase idx present flag bang 0 chi ra thong tin pha gidi mi 1a khong c6 mat.

decoae phase_idx chi bao chi so d¢ iéch trong tap hop cac khung tudn tu co cac gia tri chi
s6 0..(n_frames max- l) t1ong d6 n_frames_max = 120/base_frame rate. Gid tri cua
decode phase idx s€ nim trong i{horangv 0..(nwframes_max-1Lframes ), trong do n_{rames =
base shutter angle/(3¥base_frame rate). Khi decode phase idx 1a khong c6 mit, n6 duge

suy la 0.
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conversion_‘domain_i\fjc bang 0 chi ra sy két hop khung duge thuc hién trong mién tuyén
tinh. conversion_domain_idc bang 1 chi ra sy két hop khung dugce thuc hién trong mién phi
tuyén tinh.
num_frame_buffers chi ra s6 luong bo dém khung bd sung (khong tinh DPB).
framerate_conversion_persistence_flag chi ra tinh lién tuc clia ban tin SEI chuyén déi tdc
d6 khung cho 16p hién thai. framerate_conversion_persistence_flag bang 0 chi ra ban tin SEI
chuyén déi tée d6 khung chi 4p dung cho hinh anh gidi ma hign thoi. Dat picA 12 hinh anh
hién thoi. frameratc conversxon _persistence_flag bang 1 chira ban tin SEI chuyen ddi toe do
khung van ton tai c,hQ lop hién thoi theo thir tu dAu ra dén khi mot hodc nhidu cac didu kién
sau la dung:

—  Chudi video theo 1op duoc ma hoa (coded layer-wise video sequence - CLVS) mdi cua
L6p hién thoi bét diu. -

— Dong bit két thiie. ‘ ‘

— Hinh 4nh p1f‘B trong lop hn,n thm thIl‘T don vi truy cap chira ban tin SE I chuyén dbi toe
do khung hinh ma cd thé 4p dung cho 1op hién thoi duge xuat ra cho PicOrderCnt( picB)
nao 16n hon PicOvrderCnt( picA), rong do PicOrderCnt( picB) va PicOrderCn‘L(piéA) lan
luot 1a cac gia tri PicOrderCntVal cia picB va picA, ngay sau khi dinra quy trinh giai ma
dé dém tht ty hinh anh cho picB.

Phuong_an thir ba — Dc.u vao duoc ma héa & *1h1eu gdc man trap

Phuong &n thl’l' ba 14 so dd ma hoa cho phép trich xuat toc d6 khung con tir dong
bit, do d6 hd trg kha ning twong thich nguge. Trong HEVC, diéu néy dat duoc bang kha ning
dinh ty 1¢ theo thoi gian. K ha nang dm h ty 1€ 16p thoi gian duoc cho phép baﬂg cach gan cac
gi4 tri khéac nhau cho phan tu ch phap tempor al id cho cac thmo giai ma. Do do dong bit ¢
thé duogc trich xuat mot cich don gian trén co so céc gia tri temporal_id. Tuy nhién, cach tlep
can kiéu HEVC a6i voi kha nang dinh ty 1& theo thoi gian khéng cho phép két xuét toc dd
khung dau ra véi goéc man trap khac nhau. Vi du, tbe 46 khung co s& 60 fps duoc trich xuét
tir tbe do khung gochO fps s luon cé goc man trap 180 dd. ' ‘

Trong ATSC 3 O mét phuong phap khac duoc mo ta trong do cac khung ta1 60 fps
c6 goc man trap 360 do uU'OC mo phong Ja trung binh co trono sb cta hai khung 120 fps. Cac

khung 60 fps dwgc mo phong duge gan gia tn temporal_id ban g O va (iuoc ket hop vdi cac
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khung 120 fps gbc dan xen dugc gan gia tri temporal_id bang 1. Khi 60 fps dugce yéu cau, bo
giai ma chi yéu cdu giai mi cic khung véi temporal_id 0. Khi can 120 fps, thi by giai ma ¢
thé trir mdi khung temporal_id = 1 (tirc 13, khung120 fps) tir phién ban duge dinh ty 1€ cua
mdi khung temporal id = 0 twong tmg (tic la, kKhung 60 fps dugc mo phong) dé khoi phuc
khung 120 fps gbc twong tng ma khong dugce truyén 16 rang, do do tao lai tat ca cac khung
120 fps gdc.

Theo mdt sé phuong 4n, séng ché mb ta thuat toan m&i hd trg nhidu toc do khung
dich va go¢ man trap dich theo cach twong thich nguge (backward compatible - BC). P& xuit
1a xtr 1y trude ndi dung 120 fps goc & tde @6 khung co s6 & mot s6 goc man trap. Sau do, tai
bd giai ma, cac tbe d khung khac & nhidu goc man trap khac khac nhau ¢6 thé duoc suy ra
mot cach don gian. Cach tlep can ATSC 3.0 c6 the dugc coi la mot (ruong hop dac bict cua
so dd duoc d xuit, trong do cac khung ¢6 temporal_id=0 mang cac khung 6 gbc man trap
60fps@360 va cac khung ¢6 temporal_id=1 mang cac khung ¢ goc man trap 60fps@180. |

Theo vi du tha nhét, nhu duge thé hién trén ¥ 1g 4, xem x€t chudi dau vao & 120
fps va goc man trap 360 ma dqu'C str dung dé ma hoa chudi véi tde dd khung 16p co so 40 fps
va goc man trap ¢ 120, 240, va 360 do. Theo so dd nay bo giai ma tinh toan cc khung méi
bang cach két hop nhidu nhét ba trong s6 cac khung dAu vao gbc. Vf du, khung hinh ma héa
2 (En-2) biéu didn diu vio & 40 fps va 240 d6 dugc tao ra bing cach két hop cac khung dau
vao 1 va 2, va khung hinh ma héa 3 (En-3) bi.éu dién dau vao & 40 fps va 360 do dwoc tao ra
bang cich két hdp khung En-2 v6i khung dau vao 3. Trong bo giéi ma, dé tai tao chudi diu
vao, khung giai ma 2Y(Dec-2) duogc téo ra bang cach trir khung En-1 tir khung En-2, va khung
giai ma 3 (Dec- 3) dlroc tao ra bano cach tru khung En-2 tir khung En-3. Ba khung gidi ma
bidu didn dau ra & tdc do khung co 6 120 fps va gbc man trap 360 do. Tée do khung va goc
man trap bd sung c6 thé dugc ngoai suy bang cach st dung céc khung giai ma nhu dugc thé
hién trong Bang 6. Trong Bang 6, ham s6 Cs(a,b) bleu thi viéc két hgp céc khung dau vao a
dén b, trong d6 viée két hop co thé duoc thuc hién bang cach tmh trung binh, tinh trung binh

c6 trong so, loc, va twong tu.

18



43301

Bang 6: Vi du ve viée k&t hop khung véi dudng co so 40 fps

Céc
khung
dau vao
1201ps
@360 st js2 s3 s4 85 s6 s7 s8 s9
M2 hoa e2= e3 = e5= e6= e8= |ef=
khung | el= | Cs(1] | Cs(l, Csd, |Cs@d, | Cs(7, | Cs(7.
120fps sl 1 2) 3) ed=s4 | 95) 6) c7=s7 | 8) 9)
Giai mad | |
120fps |
N | eD-el |- )
el= =‘v e3- |ed = | e5- e6-cd | e7 =|eB- |e9-c8
@360 |sl |s2 e2=53 | s4 e4=s5 =36 |s7 7= 58 | =9
Gidi ma
60fps
| ¢9-
‘ e3-e2+ed | , N | e8tel
@360 e2 =Cs{3.4) c6-c4=Cs(5,6) | e8 = Cs(7,3) 0
@180 el £3-e2=83 e5-ed=s5 | ¢7 F £9-¢8
Giai ma
40fps
@360 e3 =Cs(1,3) ¢d e9
@240 e2=Cs{1,2 €5 ed
@120 el=sl €4 e’
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Giat ma

301fps
e9-
e8+el

@360 | e3red =Cs(1.4) e6-cd+e8 = Cs(5,8) 2
e9-
ed+el

@276 e3 =Cs(1,3) e6-e5+e7 = Cs(5,7) : 1

a c9-

e8+el

@180 ¢2 = Cs(1,2) e6-¢4=Cs(5.6) 0

@90 el ¢5-e4 =85 - €9-e8

| | |

Giai ma

241fps

@360 e3+e5=Cs(1,5) e6-e5+e9+e10= Cs(6,10)

@288 e3+ed =Cs(1,4) e6-e5+e¢9 = Cs(6.9)

@216 e3 =Cs(1,3) e6-e5+e8 = Cs(6,8)

@i | e2=Cs(1.2) e6-051e7=Cs(6.7)

@72 el =sl é6-65 =36

phién ban 40 fps co thé duoc giai ma ma khong can xur ly thém. Mot uu diém khéc 1a &
chd cac the do khung khac co thé duoc suy ra & cac goc man trép khac nhau. Vi du, xem
xét b giai ma giai ma ¢ 30 fps va géc man trap 360. Tu Bang 4, dau ra tuong (ng voi
chudi cac khung duoc tzo ra boi Ce(1,4) = Cs(1,4). Cs(5,8), Cs(9,12), va tuong tu, ma
cling khdp voi chubi giai ma duoc thé hién trong Bang 6, tuy nhién, trong Bang 6, Cs(5,8)
= ¢6-e4+c8. Theo mdt phuong 4n, cac bang tra ctru (LUT ) ¢6 thé dugc st dung dé xac

dinh cach cac khung giai mé can duge ket hop dé tao ra chuéi dau ra ¢ toc do khung dau

Uu diém ctia cach tiép cén nay 1 & chd, nhu thé hién trong Bang 0, tat ca cac

ra duoc chi ra va géc man trip duge md phong.

20
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Trong mot Wi du khac, dé xuit k&t hop nhidu nhéat nam khung trong b9 ma héa a8
don gian héa viée trich xudt 16p co s& 24 fps & gboo man trap 72, 144, 216, 288, va 360 do,
nhu duge thé hién dudi diy. Day la mong muébn ddi voi noi dung phim anh ma duoc trinh
didn &t nhat & 24fps trén cac iivi ké thira.

Bang 7: Vi dy ve vide k&t hop khung voi Guong co s¢ 24 fps

Dau | | | W

!
vao
khung 1
i T
120{ps -
@360 | sl |s2 83 4 s5 s6 |87 s8 59
el |e2 = 7 =|e8 =|ev =
Enc. [= | Cs(1,2 [e3=Cs(1, [ed=Cs(l, Tes=Cs(1, | ef= | Cs{6.7 | Cs(6,8 | Cs(6,9
khung |81 |} L3 43 5) sG 1) ) )
o _._ﬁ-t_ . "
Gial
mi
120&)‘3 Co
@360 et |e2-el  e3-cl £d4-¢3 leS-ed et |eT-eb | eBeT | e9-ed
P T T ——‘_—J_ .
ma !
60fps AR R
I I - | S AR - 1 N
: ¢i0-
i , . ' T . o
@360 1e2 e4-e2 25-e4+eh c8-e6 | €6
@180 el | e3-c2 | e5-c4 | e7-66 e9-ed
‘ i P li ,!L ‘
Giai
mi

40fpe

o ,_'w_
SO0V (]

@36

|
|
1
1
|
|
|
|
i
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@240 | e2 ) ‘43:15-63 e8-¢b
@120 el e4-e5 e7-e6
Giai
ma
30ips
el0-
o e8+el
@360 |ed | eS-edes B
el)-
e8+el
@270 e3 e5-e4-+e7 1
7 e10-
@180 | e2 c5-ed+eb e
@9¢ el e5-c4 ¢9-e8
. ! ,
Decod | i B -
~
241ps |
@360 | 5 | - el0
@288 | o4 c9
@216 | &3 e
@144 | e2 e’

@72

Nhar duoc thé hidn trong Bang 7, néu toc do khung gigi m& khop v6i toe d6 khung

dudng co s& (24 fps); thi, trong moi nhorm nam khung (vi dy, ¢l dém e5) bd gidi ma cd thé

don gian Iwa chen mot khung 0 gde man trép mong muon (vi dy;

X

¢2 cho-géc man trap & 144

N
A

d6). Dé gidi md & toc 46 khung khdc nhav va @5¢ méa trip cu the, b giai mi s& can xac dinh

e
[N
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cach két hop chinh xdc (fre 14, bing cach cong hoge trir) cac khung giai ma. Vi dy, dé giai
ma tai 30 fps va gde man trép 180 Gg, cde bude sau ¢6 thé 1a nhu sau:
a) B giai mé ¢ thé xem xét bo ma hoa gia dinh truyén & 120 fps va 360 do ma khong can
xem xét dén kha ning tuong thich ngugc, sau do, t Bang 1, bd gidi ma can két hop 2 trong
s6 4 khung @& tao ra chudi dau ra & toc 30 khung va gbc man trdp mong mudn. Vi du, nhw
dugc thé hién trong Bang 4, chudi bao gém, Ce(1,2) = Avg(sl, s2), Ce(5,6) = Avg(s3, s6), va
tuong tu, trong d6 Avg(sl.s2) co thé biéu thi trung binh ctia cac khung s1 va s2.
b) Cho tr uorc ring 1heo dinh 11gh1a cac khang ‘nnh mai hoéa co the duorc bleu dién la el = sl,
e2 = Avg(%l s2), €3 = Avgﬁl 33) va tuong ty, ¢o thé de ddnc suy ra ring chudi cac khung
trong buroc a) c6 the con duge bidu dién dudi dang:

® Ce(l 2) = Avg(sl s2)=¢e2

» Ce(5 6) Avg (85, s6) = Avg(sl s5) — Avg(sl s4) + s6 = eS ed+ebd

A S

Nhu néu trén dav, sur két horp chinh xdc ctia c:’lc khung giai ma ¢6 thé dugc tinh toan trude va

12 kha dung nhu LUT

<
/\

Uu diém cua phuong phép dé x 5 1a & chd no cung cap céc lya chon cho ca ng,uoq
sang tao va ngudi dung ndi dung; tire 13, n6 cho phép lwa chon dinh huéng/chinh sira va lya
chon ngudi ding. Vi dy, viée xtr 1y trude ndi dung irong bo giéi ma cho phép téc do khung
co s¢ dugce sang tao voi cac gdc man trap khéc nhau. M&i géc man trép co '[hu durge gan gia
tri temporal Ld trong khoang [0, (n_frames -1)], trong d6 n_frames c6 gia tri bang 120 chia
cho toc do L(hl. ng cO 80. (V { du voi toc do khung co s& 24 fps, temporal _ 1d nim ‘Lrong khoang
[0,4].) Su lyachon co the duoc thue hién dé tbi wu hoa hiéu suit nén, hodc vi cac 1y do tham
my. Trong mot sb truomg hop su dung, gla s, dé vuot qua dong trén cung, nhiéu dong bit
vGi cac 16p co s& khac nhau 6 thé duge ma hoa va lru trir va duoc dua ra de nguoi dung lua
chon. _ ‘

Trong vi du thir hai vé cac phuong phap duge boc 10, nhidu t6c do khung twong

“thich nguoe co thé duge h tro Ly tufmg néu ngudi ¢6 hiéu biét trung bmh trong linh vue
nay c6 thé muon c6 kha ncmg giai ma ¢ 24 khung/gm} de c6 duge 16p co 5o 24 fps, 6 30
khung/ﬂ1ay de co duge chum 30 fps, ¢ 60 Lhurg/gmy dé c6 duoc chum 60 fps, va tuong ux

Néu goc man trap dich Khong duge xac rhnn thi goc man txap dich mdc dinh, trong sd cac

3

[\
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gbc man trap phu hop v6i cac tdc d9 khung nguodn va dich, gln nhét ¢o thé v4i 180 do duoc
dé xuat. Vi du, voi cée gia tri thé hién trong Bang 7, gbc man trdp dich dugce qu tién cho fps
tai 120, 60, 40, 30, va 24 1a 360, 180, 120, 180, va 216 do.

Tur cac vi du trén day, cd thé théy r%‘mg viéc chon cach mé héa ndi dung ¢o thé anh
hudng dén do phire tap trong vige giai ma céc tdc d6 khung 16p co s cu thé. Mot phuong an
cua sang ché 1a chon thich tGng so dd ma hoa dua vao téc do khung 16p co s6 mong mudn.
Déi voi ndi dung phim anh tdc do nay co thé 1a 24 fps, vi dy, trong khi d6 dbi v6i thé thao nd
c6 thé 1a 60 fps. ‘

C1 phap vi du cho phuong 4n BC cua sang ché duoc thé hién dudi diy va trong cac
Bang 8 va 9. | | |
Trong SPS (Bang 8), hai phan to el phap duoc bo sung: sps_hfr BC_cnabled flag, va
sps_base framerate (néu sps_| hfr_ BC enabled ﬂag duoc dat bang 1)
sps_hfr B(“ enabled flag bang 1 chira toc d6 khung cao VO’l kha ning tuong thich nguoc
duge phép trong chudi v1deo ma héa (CVS) Sps_ hir BC enabled_flag bang 0 chi ra téc do
khung cao vdi kha nang tuong thich nguoce khong duge phép trong CVS.
sps_base_framerate chi ra tdc d6 khung co s& cho CVS hién thoi.

Trong phan diu nhém 0, néu sps_hfr BC enabled_flag dugc dat bang 1, ci phap
number avg frames du’orc gui di trong d(‘)ng bit.

number_avg_frames cm ra s0 luong khvng & tbe do khung caon Luat (Vl du, 120 fps) ma dugce
két hcm dé tao ra hinh anh hién thoi ¢ toc do khuno O s0.

Bang §: Vidu v Cu phap RBSP cho dau vao ¢ cac goc man trap khac nhau

seq_parameter_«set_‘rbsp( ){ | Mb ta
sps_max_ sub layers_ mmusl ’ u(3)
Sps_ reserved Zero Sblts _ u(s)

profile tier level( Sps_max__sub_layers_minus1 )

} sps_seq_parz_zmeter_set_id 4 _ , ue(v)
sps_hfr_BC_enabied_flag A u (1)
if( sps_hfr BC enabled_flag) { ' ' u (1)

24
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sps_base_frame_rate u(9)
}
sps_extension_flag u(l)
if( sps_extension_flag )

while( more_rbsp data())

sps_extension_data_flag u(l)
rbsp_trailing_bits( )
L}

Bang 9: Vi du vé ch.phap RBSB cia tap hop tham s6 hink anh cho dau vio & cac géc

man trip khac nhau

pic “param‘eter_set_,_rbsp() { MG ta
pps __pic__paral'ng_tver_s*et__id‘ ue(v)
pps_seq_parameter_set id ue(v)
if( sps_hfr BC cnabled flag)

number_avg_frames . _
o se(v)

rbsp trailing_bits( )

}

Céc thay dbi dbi v6i phuong an thir hai (tbc dd khung b dinh)

Chuan ma hoa HEVC (H.265) (Ref.[1]) va chuin ma héa video da ning dang phat

trién (thuong dugce goi la VVC, xem Ref.[2]), xac dinh phan t&r cu phép, pic_struet, chi béo

{iéu hinh anh nén dwgc hién thi la khung hay 12 mét hodc nhiéu truong, va xem hinh anh duogc

giai ma c6 nén duoc 1ap lai khong. Ban sac ctia Bang D.2, “Interpretation of pic_struct,” ur

HEVC dugc cung cép dé dé tham chiéu trong Phu luc.

Quan trong can luu y 12, theo danh gia cla céc tac gia sang che, phan tir ¢ phap

pic_struct hién c6 ¢6 theé chi ho tro tdp hop con cu thé cua toc do khung ndi dung khi su dung

25
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vung chita md hoa tde dé khung ¢d dinh. Vi dy, khi str dung ving chtra tde do khung ¢ dinh
60 fps, ¢t phap pic_struct hi¢n cd, khi fixed pic_rate_within_cvs_flag bang 1, c6 thé ho tro
30 fps bang cach st dung k¥ thugt ghp ddi khung, va 24 fps bang cach si dung k¥ thuat gép
do6i khung va gép ba khung trong sy két hop dan xen trén mdi khung khéac. Tuy nhién, khi st
dung vung chira téc d6 khung cd dinh 120 fps, ci phap pic_struct hién thoi ¢6 thé khong hd
trg toe do khung 24 fps hodc 30 fps. Dé giam bét vAn dé nay, hai phuwong phap inéi duge aeé
xuat: mot 1a mé rong phién ban HEVC, va phuong phap con lai 1a khong m& réng.
Phuong phép 1: plC struct ma khéng ¢6 kha néng tuong thich nguoc |

A C van aang phat trién, do do n0u‘01 cd hleu b1et t1un0 binh ‘uron0 linh vuc ¢6 thé
thiét ké ca p‘xap voi sy ty do t6i da. 1 ‘heo mot phuorng an, trong pic_struct, dé xuit loai bo cae
ty chon gap do6i khumT va gp ba khung, sir dung gia tri cu thé ctia pic_struct dé chi bao sy
lap lai Khung tuy y, va bo sung phan tr cit phap m(n num_frame repetltlon minus2, chl ra
s6 lwong khung can 1ap lai Vidy Ve cu phao RE xufit duge mo ta trong cac bang sau day, trong
do bang 10 bleu thi cac thay d6i so véi bano D23 tlong HEVC va Bang 11 biéu tm cac thay
dbi ctia Bang D.2 duge thé hién trong Phu luc.
Bang 10: Vidu vé cd phz’up‘bﬁm' tin SEI dinh théi hinh énh, phwong phap 1

pic timing( péyloadSize ) { . Mb ta |
| if{ ﬁ'ameuﬁeld_info_preseht_ﬂag) { | - |
picﬂstruct | 7 » u(4)
if( piq_’stmct ==.1) | . _‘ ‘ u(4)
num_frame__repetition‘_minuﬂ _ : | ou4)
source_scan_type u(2)
duplicate_flag : _ : - » | u(l)
}
.. (Nhu ban gbc)

num_frame repetition_minus2 cong 2 chi b4o rang khi fixed pic_rate_within_cvs_flag
bang 1, khung nén duoc hicn thi num_fr_ame__rcpetition__minusQ cong 2 1an mét cach lién tilp
trén cac man hinh v6i khoang thoi gian 1am méi khung bang DpbOutputElementallntervall n |

nhu duge cho bdi Phuong trinh B-73.

[\
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Rane 11: Vidg veé pic struet stia dsi theo phweng phap 1
i<} 0 A —

Ciatvi | Man hién thi hinh z’mh]ICéc giti han
dwiye chi bao |

0. Khung (tdng dan) field seq flag s€ bang 0
1. Trudng trén cung field seq flag s€ bang 1
2. Trirdong dudi cung field seq flag s€ bing 1
3. Truong trén cimg;: tradmg | field seq flag s€ bing 0
dudi cung, theo thir tu do
4. Truong dudi cung, trudng ﬁeld_seq_ﬂag s& bang 0
g1 rén cung, theo tht twdo | 0
MS#_ ~-Trh€‘r119 krcn Lulag tm(‘nc flCl(i seq. ﬂa & bar ng 0
- L usi cung, tradmg (tén cing
dugc lald lai, theo thé ty 46 _
6. Truong dudi cing, trudng field ‘seq flag s& bang 0

{rén cung, trudug dudi cung
duge 13p lai, theo th ty do - . _
7. Syliplaikhung | fleld seq flag 58 bang 0
‘ t fixed pic_rate_within_cvs flag s& bang 1

R Trudng tré':i umg gheép cap field seq_ ﬂag 58 bang 1
véi trud g du’ul clng trude |
6 theo thi m dhura

9. Trudng dudi cing ghép cdp | field_seq flag s& bang 1

v&i trudug trén cling trude
d6 theo thir tur dau ra

10. Truong trén cing ghep cap field seq flag sé bang ]
Vol ufu:on0 duoi cung tiép

N

‘ thPo [hc,o thiy tu daura

"\3 C

1. |Truong dudi cang ghép cap field_seq flag s& bing 1
| vGi treong wén cung tiep|

theo theo thi tu dau ra

- i - 7

Phuong phap 2 Phién ban mo ron g cila phlen ban HFV(, cua pic_struct

Céc bo gidi ma AVC va HEV C da duge trién Jchal, do d6 cd thé mong mudn mé
-Ong don gidn cl phép {‘m s‘muot hién ¢6 ma khong loai bd céc tay chon cii. Theo mot phu(mg
an, pic struct moi = 13, gia i “mo rong lip lai khung”, va phan tir cu phap méi,

num_frame_repetition minusd, dwoge bo sung. Vidu ve el phép-d‘é xut duge mo ta trong
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cac Bang 12 va 13. D61 vl céc gia tri pic_struct 0 dén 12, cu phap de xuét 1a gidng véi cu
phép trong Bang D.2 (nhu dugc thé hién trong Phu luc), do dé cac gia tri ndy duoc luge bo
dé lam don gian.

Bang 12: Vidu vé et phap ban tin SEI dinh thoi hinh anh, phuwong phap 2

pic_timing( payloadSize ) { Mo ta
if( frame_field info_present flag ) {
I pic_struct : | u(4)
if( pic_struct == 13) » : u(4)
num_frame_repetition_minus4 u(4)
source_scan_type ‘ L 1u(2)
duplicate_flag u(l)
. | ’
.. (nthu ban gbc)

num_frame_repetition_minus4 c@ﬁg 4 ¢hi bao ring khi fixed pic_rate_within_cvs_flag
bang 1, khung nén dugc hién thi num_ﬂframe_repetition_minus4 cong 4 1an mot cach lién tiép
trén cac man hinh v6i khoang thoi gian lam méi khung bang DpbOutputElementalinterval[ n ]
nhu duoc cho bai phuong trinh E-73.

Bang 13: Vidu vé pic_struct stra d6i, plarong phap 2

Gia tri | Man hién thi hinh &nk | Cic giéi han

dwoc chi bao

0+-12 | Nhu trong Bang D.2 Nhu trong Bang D.2

13. MG rong su lap lai khung field seq flag  s€ bang 0
fixed pic rate within_cvs flag s€

béng 1

Trone HEVC, tham s6 ﬁame ﬁe!a info_present _ ﬂap c6 mit trong thong tin kha
nang stir dung video (V LH) nhung cac pl*an tr ¢ phap pic_struct, source scan_type, va

duplicate flag nim trong ban tin SEI pic_timing(). Theo mot phuong an, dé xudt chuyén tat

N9
Py
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c& céc phan tir cd phap lién quan dén VUI, cing v6i frame_ficld info_present_flag. Viduy vé
ot phép d& xuit duge thé hién trong Bang 14. ‘
Bang 14: Vi du vé ¢t phap tham sb6 VUI véi su hd trg cho phan t& cd phap pic_struct

stra doi

vui_parameters( ) { Mo ta
| u(1)
field_seq_fiag u(l)
frame_field_info_pres ent_flag - u(l)

if( frame field info J)rc—:Sf:nt_ﬂ& g){

pic_stract , L Clu#)
source_scan_type u(2)
duplicate flag o ' u(l)
}
}

Béo hiéu ludn phién thong tin géc man trap

Khi xu ly toc d6 khung bién dbi, mong mubdn nhin dang ca téc do khung mong
mudn va gbc man trap mong muén. Cac chudn ma hoa video da biét, “thong tin kha nang st
dung video” (VUI) cung cap théng tin thiét yéu cho man hinh ndi dung video thich hop, nhu
ty 1€ co, cdc mau géc, viéc léy mau phy do mau, v.v. VUI ¢6 thé con cung c‘e'ip thong tin toe
dd khung néu the @6 hinh cd dinh duoc thiét lap b%mg 1; tuy nhién, khdng cé su hd tro dbi véi
thong tin goéc man trép. Cac phuong an cho phép sir dung cac goc man trap khac nhau cho
cac 16p thoi gian khéc‘nhau, va bo giai ma co thé str dung thong tin goc man trép dé cai thién
su nhin cudi cung trén mén hinh. |

Vi dl_i, HEVC hd tro cac 16p con thoi -gian ma su dung co ban cac k¥ thuat lwoc bod
khung dé di ti toc do khung cao hon xuéng t6¢ do khung thap hon. Vén dé chu yéu voi didu
nay la & chd gbe man trap higu qﬁé bi lém giam v6i moi lan bo khung. Vi du, 60 fps co thé
duoc suy ra tur V1deo 120 fps bang cach bo m01 khung khac; 30 fps ¢ thé duoc suy ra bang

cach bo 3 trong ) 4 ‘munP va 24 fps co the dugc suy ra bang cach bd 4 t1ong s6 5 khung.

[N

9
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Gia sir man trdp 360 d¢ dily @i cho 120Hz, v6i k¥ thudt bo khung don gian, gé¢c man trap cho
60 fps, 30 fps, va 24 Ips 1an Tuot 12 180, 99, va 72 @ [3]. Kinh nghiém da ching minh ring
céc gbc man trap dudi 180 do thu:emg khong phit hop, nhét 1a véi céc toc do khung dudi 50
Hz. Béing cach cung cAp thong tin goc man tedp, vi du, néu mong mudn 13 man hinh tao ra
hiéu tng dién anh tir video 120 Hz v6i goce man trip dugc giam xubng cho mdi 16p thoi gian,
cac k¥ thudt thong minh co thé duoc ap dung dé cai thién su nhin cudi cung.

Trong mot vi du khéc, ¢o thé mudn hd tro 16p thoi gian khéc (tc 1a, dong bit con
60 fps bér trong dong bit 120 fps) v6i cung gbéc man trap. Sau do, Vén d2 chu yéu la & chd khi
video 120 fps duoc hxen thi tai 120Hz, cac khung f‘han/ 1¢ ¢6 goc man trap hi¢u qua khac nhau.
Néu man hinh ¢6 thong tin lién quan, th1 cac k¥ thuat thong minh ¢6 the duoc ap dungj dé cai
thién su nhin cudi cung. Vidu vé cu phap dc xuét duoc thé hién trong Bang 15, trong d6 bang
ct phap tham s6 VUIE. 2.1 trong HEVC (Ref. [1]) dugc stra dbi dé hd tro thong tin goc man
trap nhu dugc luu . Luu v rang theo mot phurong an I\hac tnay Vi blyu dién cu phap
shutter angle bang céc dc tuyct déi, n6 ¢o thé duge bleu dién khac dux)' dang ty 1€ cua toe do

khung va1 tdc d6 man trép (xem phuong trinh (1)).
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Bang 15: Vi du vé ¢t phip tham <6 VUI véi s hd trg goe man trip

vui_parameters( ) { Mo ta

vui_timing_info_present_flag u(l)

if( vui_timing_info_present_flag) {

vui_nem_units_in_tick u(32)
vui_time_scale u(32)
Vii_poc_ propqrﬁienal__to_timing_ﬂag , o L u(l)

if( vui_poc proportional_to_timing_ flag )

vui_pum_ticks poc_diff_one_minusl ' ' ue(v)
vui_lird_parameters_present_flag u(l)

if( vui_hrd_parameters _present_flag )

rd  parameters( 1, sps_max_sub_layers_minusl )

vui_shutter_angle info_present flag u(l)

if( vui_shutter_angles_info _present flag) {

ﬁxed__shuiter_ar__xgle_wi&hin_cvs_ﬁag ' I u(l)

if (ﬁxed___shu.tter_,_al_lgle'_wiﬂ;_C\'is_ﬂag )

fixed_shutter_angle ‘ u(9)

else {

for( i=0:1 <=sps max sub layers minusl;i++) {
» - - ] - s Q1

sub_layer_shutter_angle[1] u(9)

(S
Yo
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vui__shutter__ang}e_.info_present__ﬁag bing 1 chira rang théng tin géc man trap c6 mat
trong cau trac ot phap vui_parameters( ). vui_shutter angle_info_present flag bang 0 chira
rang thong tin goc man trip khong c6 mat trong cAu tric ¢t phap vui_parameters( ).
fixed shutter_angle within_cvs_flag bing 1 chira rang théng tin goc man trap la gidng
nhau véi tat ca cac 16p con thai gian trong CVS. fixed shutter_an gle within_cvs_{ilag
bang 0 chi ra rang thong tin gbc man trép co thé khong gidng nhau véi tht ca cac 1op con
thoi gian trong CVS.
fixed shuit(‘r angle c‘m ra ooc man hap bang ao trong CVS Gié tri cha
fixed shutter angle s& nam trong khoang m 0 den 360.
sub_layer shutter_angle[ i ] chi ra goc man trap béng do khi nghest Tid baug.) L. (,ac gia tri
cua sub_layer shutter anOIc:[ | s€ 114m trong lfhoang tlr 0 dén 360.
Cép nhat toc @ khung dan ddn trong chudi video ma hoa (C V‘s) »

Cac thynghl@m da_ cnu‘ng minh 3 ng d01 V()’l ndi dung H*)R hlen ﬂn trén man hinh
HDR, dé nhén {‘hﬁcc' sy ruﬁg do rchuyéy‘h d(}n gibng nhu phat lai dau dong chudn (sianddrd
dynamic rangc - SDR) trong man hinh 100 nit, t@c do khung can dwoc tang lén dya vao do
sang cua ndi dung. “T rong héu hét cac chuén (AVC,HEVC, VVC, v.v.), tdc do khung video
6 thé duge chi bao trong VUI (duge chira trong SPS) st dung cac phﬁn ti ¢t phap
vui_time_scale, Vui,;num~units_in__,ticl( va | | |
elemental_duration_in_ic _minusl [temporal id_max], vi du, nhu duge thé hién trong
Bang 16 dudi day (xem phan E.2.1 u ong Ref [1])-
Béng 16: Cdc phan tir ctt phap VUI c.e Chi bao toc do khlmg trong HEVC

vui parameters( ) { . o A Mo ta

vui_timing_info_present flag ‘ u(l)

if( vui_timing_info_present_flag ) {

vui_num_units_in_tick : u(32)
vui_time_scale a{32)
vui_poc proportional to_timing flag =~ L , u(l)

if{ vui_poc_proportional_to_timing_{lag )
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vul num_ iu,l _p\)c diff one minusl ue(v)
vui hrd_ 0a1a‘ncv‘1 _pl./sent flag u{l)

if{ Vui__hrd_parame*.:ers_presenth_ﬂag )

hrd parameters( 1, sps_max_sub_layers minusl )

Nhu duge e td trong Re ef. (11

Bién Cm K Tick duge suy ra nhu s:au va duge goi la ahip ddng ho:
mckTicl' = vvui_}n‘ufn_;units__in_;tic‘L{ +=vyui_time scale

picturcv_duratbn = ClockTick * ( el{cm‘éntal_dur:ation_in_tcvmi'nus1[ i]+1)

frame rate = i/ pic_duration. -

Tuy nhién, tdc 46 khung ¢ thé chi duoe thay doi tai céc thoi diém cu thé, vi du,
trong HEVC, duv- 1hét tai cic khung diém truy cap ngan nhién noi anh (intra Ldndom access
pomt IR /&P) hoac ta1 tac bat déu ¢ cia CVS méi. WV 6i phat lai HDR, khi ¢6 trwong hop lam rd
hoac lam mo, do do sdng clia hmh dang thay déi U:_I‘lg ‘.{hung, ¢6 thé can phai thay d6i toe 46
khung howc tbm knoane hmi anh cho mdi hinh dnh. - )e cho phép lam méi | toe d6 khung hodc
thot khoang hinh anh tdl thoi dtem bat ky {(tham Chl tveq co sG tm; g khung), theo mgt phuong
an, ban tin SLI moi cho “toc do lam méi din dan” duorc dé xuét, nhu duoc thé hién trong

17.

—t

bano

Bang i 7 Cu phap hm ‘Vi (ha de h0 1ro toc cln khung hm mm dan dan trong vige ban tin

SEI
gladual sé‘f'esh mtu( pay;oddmzr‘\ YL ‘ | , Vo ta
aum umts in tﬁ(‘k L | o | . : »u.(‘32)
timie_scale D | ._ 4 _ - | ‘ u(32)

e — pu—
- Pinh  nghia _vé . cu - phip méi num_units_in_tick la  giong nhu

vul num units_in_tick, vd dinh nghia vé time secale 1a giong nhu dinh nghia cua

vui_time scale

L2
[FS)
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num_units_in_tick la s6 lugng don vi thoi gian cua ddng hd hoat dong & & tan 56 time_scale
Hz ma twong tng véi mot luong gia (duge goi 1a nhip ddng hd) clia bo dém nhip dong hd.
num_units_in_tick s& 16n hon 0. Nhip ddng ho, tinh theo don vi gidy, bang thwong sb cta
num units_in_tick chia cho time_scale. Vi du, khi tdc d6 hinh anh cua tin hiéu video la 25
Hz, time_scale ¢d thé bang 27 000 000 va num_units_in_tick ¢o thé bang 1 080 000 va do
vay nhip dong hd c6 thé bing 0,04 gidy.
time_scale la s6 lwgng don vi thoi gian trdi qua trong mot gidy. Vi du, hé toa do thoi gian ma
do thoi gmn su dung dong hd ’)7‘\/IHZ ¢ time_scale barg 77 000 000. Gié tri cia time_scale
s€ lon hon 0.
Thot gian hrﬁn th1 hinh anh cho hinh anh ma su dung ban tin SEI gradual refresh rate duoc
Xac dmb la: , _
picture . duratlon = num umts in tlck + hme qule
Béo hlvu thong tin gbc man trap ‘[honfy quc. ban tin Sbl

Nhu duogce thac luin trén day, bang 15 cung chp vi du v& ¢t phap tham s6 VUI véi
su ho tro goc man trap. Vi du va khong gidi han ¢ vi dy, bang 18 liét ké cac phan tir et phap
glong nhau, nhung bay giv la mﬁt phén ctia ban tin SEI cho thong tin gbc man trip. Luuy
rang ban tin SEI chi dugc su dung lam vi du va ban tin twong tu c6 thé duoc tai tao tai cac 16p
khéc cta ¢t phap muc cao, nhu tap hop tham s6 chudi (SPS), tap hop tham s6 hinh anh (PPS),
phan dau nhém lat hodc 0, va trong tu.

Bang 18: Ca phap ban tin SEI lam vidy dw thong tin géc man trap

shutter angle mformatlon ( pavloadSue ) { Mo ta

fixed shutter angle within_cvs ﬂag ‘ o u(l)

1f (fixed_shutter _angle within_cvs_ ﬂ%)

fixed_shutter_angle | u(9)

for(i=0;1 <=sps_max_sub_layers_minusl; i++)

s_ub_!ayer_shutter_angie[i] SR o u(9)
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Gdc man trip thuong duge bidu difn bang do tr O dén 360 dd. Vidy, goc man
trap 180 dd chi bao thdi khodng phoi séng 13 ¥ thoi khoang khung. Goc man trip cd thé
duoc biéu dién la: shutter_angle = frame_rate * 360*shutter speed, trong do shutter_speed
14 thovi khodng phoi sang va frame_rate la ty 1¢ nghich cua thoi khoang khung. Frame_rate
cho 16p con thdi gian cho trude Tid c6 thé duoc chi bao boi num_units_in_tick, time_scale
, elemental_duration_in_tc_minus1[Tid]. Viduy, khi
fixed pic rate within_cvs_flag[ Tid ] bang 1:

frame_rate = time_scale /(
num_units in tlck * (elemental . duratlon in_ Lc mmusl [T 1d] 1) )

lheo mot s6 phuong én, gid tri ciia goc man trap (Vl dy, fixed shutter angle) co
thé khong 1a sb nguven V1 du, n6 ¢6 thé 1a 135, 75 do. Be meh x4c hon, trong Bang 71 co
thé thay thé u(9) © bit khong dau) vé6i u(16) hodc mot do sau o1t pnu hop khac nao do (v1
du, 12 bit, 14 bit, hodc nheu horn 16 bit).

Theo mot 50 phuonu an, 6 thé ¢6 loi néu bidu didn thong tin géc man trap bing
“c4c nhip dong ho.” Trong \ VC, bién ClockTick dugce suy ra nhu sau:

loc‘leck = num_units_in_tick + time_scale . ) (8)
Sau d6, c6 thé bleu d1en ca thot khoang LhunrJ va thoi khoang phm sang dllO’l dang boi s6
hodc plan s6 cia céc nhm dong hd:
exposure duration = fN *(’lockTick , ' ' %)
frame_ duratlon ﬂ\f* ClockTick , | (10)
trong do fN va fM la céc gia tr1 dAu phay dong va fN <M
Sau do o
shutter angle = frame_rate 3 360* shﬁtter__s.peed =
= (1/frame_duration)*360*exposure_duration =
(an |
:{exposuré duration®3 60)/frame_duration =
=(fN*Clock Tick*360)/(fM*Clock Tick ) =
= (fN/AM ) * 360 = (Numerator/Denominator) * 360,

trong d6 tir s6 va mau so 1a cac s6 nguyén xap xi ty 1¢ IN/fM.

(US)
wn
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Bang 19 thé hién vi du vé ban tin SEI chi bdo bdi phuong trinh (11). Theo vi du
nay, goc man trp phai 16n hon 9 d6i v6i may quay thé gi6i thue.

Bang 19: Ban tin SEY 1am vi du cho thong tin g6c man trip dya vao cac nhip ddng ho

shutter_angle information ( payloadSize ) { Mo ta

fixed_shutter_angle_within_cvs_flag u(l)

if (fixed_shutter_angle within_cvs_flag) {

fixed_shutter_angle numer_minusi u(ie)
fgxed_shutter_angle__denom_minus,l . u(16)
}
clse {

for(1i=0;1 <= Sps__max_sub_layers_minus1; i++) {

sub_layer_shu t_ter_angl.e_numerﬂmillus1[ 1] u(16)

‘ sub_layer_shutter_angle deno m_inusi[ i | u(16)

[

Nhu duoe thao ludn trén day, viée sit dung u(16) (16 bit kKhong du) dé dat do chinh xac goc
man trap duge thé hién lam vi du va twong Gag v6i do chinh xac: 360/2'¢ =0,0055. DO chinh
xéc ¢o thé duge diéu chinh dua vao cac ung dung thuc té. Vi du, st dung u(3), do chinh xac
12 360/28 = 1,4063. | ,

Luuy — Géc man '&ép duoc bicu diénrbelmg d6 16n hon 0 nhung nhé hon hodc bing 360

d6. Vi du, gbe man trap 180 dd chi bao thoi khoang phoi sang 1a ¥ thoi khoang khung.
fixed shutter aungle_within_cvs_flag bang 1 chi ra gia tri gbc man trap la oidng nhau véi
tAt ca cac 16p con thoi gian trong CVS. fixed shutter angle within_cvs_flag bﬁng 0 chi ra
gi4 tri goc man trap co th_é khong gibng nhau v§i tht ca cac 16p con thoi gian trong CVS.
fixed_shutter_angle_mimer__minusi cOng 1 chi ra tur s6 duoc str dung dé suy ra gid tri goc
man trap. Gia tri cua fixed shutter angle_numer minusl s¢ nam trong khoang tir 0 dén

65535, bao gom gia tri dau mut.
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ﬁxed_shutter__angie_&émnm_minus} cong 1 chira mau s duge st dung dé suy ra gia tri
gbdc man trap. Gia tri cta fixed shutter angle demom_minusl s& nam treng khoang tir 0
dén 65535, bao gom gis tri dau mut.
Gia tri cta fixed_shutter_angle_numer_minusl s& nho hon hodc biang gid tri cua
fixed shutter angle_demom minus].
Bién shutterAngle theo d§ duge suy ra nhu sau:
shutterAngle = 360 * (fixed shutter_angle numer minusl +
1) + (fixed_shutter angle_ demom mmuﬂ + 1))
sub hyu~ shutter angie numeyr mmus][ 1] cong 1 0111 ra tu 50 dlrorc sxr dung dé suy ra
gia tri goc man tedp khi Hloheqthd Lancr 1. Gid 111 cla
sub__,layer__shutter_angic»_numerwminus1 [1]sE nam trong khoang tir 0 dén 65535, bao gdbm
gid tri dau mut. |
sub_layer_ &hutter angie demom mmubl[ i]cong 1 chira mau s6 duoc st dung dé suy
ra gia tr1 goc man trap khi Hig 1gjhe§t"hd bang i. Gia tri cua
sub__1ayer_shutter_angle_demom_minusl[ i]s€ nam trong khoang tr 0 dén 65535, bao gém
gi tri dau mut o | |
Gia tri cua sub layel shutter _angle_numer mmusl[ i]sé€ nho hon hoac baro gia tri cia
sub layer shuiter ang’e denom_ mmusl il
Bién subl ayurShuttuAnb e[ i ] theo d dwgc suy ra nhu sau:
subl.ayer §11utterAngle[ ] = 360 o
(sub_layer th tter anglc numer mmusl[ i]+1)+ (sub layer shuﬁel _angle demom “min
usl[i]+ 1)

Theo mot phuong 4n khéc, thoi khoang khung (vi du, frame_duration) c6 thé
duoc chi ra boi mot s6 phuong tién khac. Vi dy, trong DVB/AT SC, khi
fixed pic rate within_cvs_flag[ Tid ] b%mg 1 |
frame rate = tvime_u_s‘cal-e / .(
num_»units__in_tick B (elemcntal__durationjn_‘n‘d_minus1[Tid] +1)),

frame duratmn =1 / frame rate.

e
A

Cu phap trong Bang 19 va trong mot sO cac bang tiép theo gia st rano goz man

trap s&€ ludn 16m hon khong; tuy nhién, goc man trap = 0 cd thé duoc sir dung dé bao hiduy

37
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tudng sang tao trong dd ndi dung s& dugc hién thi ma khdng c6 bat ky do nhoe chuyén dong
nao. Pay c6 thé 12 trudng hop d6i véi dd hoa chuyén dong, hoat hinh, két cau CGl va man
chiéu, v.v. Do d(’), vi du, viéc bao hiéu goc man trap = 0 c6 thé hitu ich dé quyét dinh ché do
trong bo chuyén ma (vi du, dé Tua chon cac ché db chuyén ma bao toan céc canh) cling nhu
trong man hinh thu siéu dit li¢u goc man trap qua giao dién CTA hodc giao dién 3GPP. Vi
du, gbc man trap =0 ¢o thé duoc str dung dé chi bao cho man hinh ring khong nén thuc
hién viéc xt ly chuyén dong bat ky nhu khir rhidu, ndi suy khung, va tuong tu. Theo
phuong an nay, cac phan tu cu phdp fixed_shutter_. anole numer_minusl va
sub_layer shutter dngle numer mmusll i]co thé duogce hay thé bm cac phan ti cu phap
fixed shutter_angle numer va sub layer_shutter_angle numer]| 1 ] trong dé
fixed shutter _angle_numer chi ra tr s6 duoc st dung dé suy ra gia tri goc man trap. Gia
frl cua ukcd shutter anglp numer s¢ nam uong khoang tir 0 dén 65535, bao gom gia tri dau
mut. '
sub_layer_shﬁtterﬂangié‘ mxmert i]chira rfr 56 duoc st duﬁg dé suy ra gia tri goc man
trap khi HighestTid béng Gié tri cia sub layer shutter angle numer| 1 | s€ nam trong
khoang tir 0 dén 65535 bao gbm gla tri aau mut.

Theo mot phuono an khac, ﬁxed shutter angle denom “minusl va
sub layer shutle; angle denom mmu‘;l[ i]cod thé con duge thay thé boi cac phan tor ca
phap fixed_shutter_angle denom va sub_layer_shutter angle denom| i | nhu vay.

Theo mdt phuong an, nhu thé hién trong Bang 20, c6 thé dung lai ca phap
num_units_in_ Tle va ume scale Xéac dinh trong SPS bang Lauh dat
anm al hrd _paramete”b present flag bing 1 trong VVC. Theo kich ban nay, bun tin SEI co

thé duoc doi tén 1a ban tin SEI vé thoi khoang phoi séang.

38
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~

RBang 28: Baxn tin SEY lun vi dy 48 bho hitw thai khodng phol sang

v

exposure_duraiion_information ( payloa adSize ) { MG ia
fixed exposure_dux -ation _within_cvs_flag u(l)
if (fixed_shutter_angle within_cvs_flag) {
fixed_exposure_duration_nuraer_sninusi u{16)
fixed_exposure_duration_denom_minusl u(16)
1
J
sfae :
else L T S O SR DU T I
01(1 O i <=sps miax_sub_ layets_minusl; i)
sub_layer exposurc_duration_n wner_minusif i | u(l 3)
sub_layer eAp()su1*e__dm“at’:ion___r-jemun_minus1[ 1] ulo)
N - — -~ ——— —_— —_—
5o ‘
-
)

fixed exposu1°e_dum‘éion__within‘_’cys_‘_ﬂag bang 1 chi ra gi4 tri thoi khodng phoi sang hiu
qua la gxoug nlmu Vol tat c a'céc Iop con thot 2101] trong CVS.

ﬁxed;cxposure duratlon wnhm cV8 ﬂa rbcmﬂ 0 chira gia | tnthm khodang phm .)a'[lg higu

qua 20 the k hOﬂé g*on sﬂmu VOt 1dn cél czic lup con thm glan tro' CVs.

B

fixed mpogm - du 'atim nparner_ mmmi cong | wh ”’rs

woe su dung dé suy ra gid

"‘J
o

O
Clh

tri thoi khoang phoi sang. Gid tri cua fixed_exposure_duration_nuraer - minus ! s€ ndm trong
khoang tur 0- dén 65535, bao gdm gia tri dAu .,

ﬁxed exposure_ durat'nﬁ demom mmusx cong | chira mau s6 duoc su dll‘h{ dé ou/ ra

3
H] i

gla tr mon ‘(hoang phoi sang (“ 14 tri med _exposure_ dwatlon demom _minus1 s& nam
0'1g ] hoang 'D,‘a 0 d n 635 3‘3 bao gom gid i dc.u mut

Gié m caa hx 1 CRPOSUIe_ dnrmg numer_ mnint Hl s& nho hon hodce oang oié tr] ctia

ﬁxsd ez pooun dmatmn uemom m mu~|

Bién h,\u dExposurs D *1au0n ducc SL‘ «’ ra th’.,e .“?u

fzxeuprosmcDu dth“ —\ ﬁ\'cd _exposure :h 3‘1or:_ nuner m*nasl +

1)+ ( 111{(:@__@);17)0sure_‘dumu_on__dc oM minus.], + 4 ) g Llook T 1cks

()
e
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sub_layer_exposure_ duration_numer minusl{i]cong 1 chiratu sb duoc st dung dé
suy ra gia tri thoi khoang phoi sang khi Highest1id bang i. Gia tri cta
sub_layer_exposu1‘é__duration__numer_minus1[ i]s€ nam trong khoang tir 0 dén 65535, bao
20m gia tri dau mut.
sub_layer exposure_duration_demom_ninusl| i]congl chira mau s6 duoe st dung dé
suy ra gia tri thoi khoang phoi sang khi HighestTid bang i. Gi4 tri clia
sub layer exposure_duration_demomn minusi]1i]s& nam trong khoang tir 0 dén 65535, bao
gdm gia trj ddu mut o » _ A
Gia tri cua sub layer EXPOSULe_ durcmon numer mmusl[ 1 ] s€ nho hon hodc ban g gia tri
cua sub__layc;r_exposurewdurahon_dem om_m inusl| i ]. _
Bién subl.ayerExposureDuration{ i | cho HigestTid bin g i duge suy ra nhu sau:
subLa /elE\:posuleDuration[ i]=( sub _layer _EXpOSure_ duratlon numer_ minuslifi]+
1)+ (sub 1ayer CXPOSUIe. dulatlon dbﬂ]Ol"l m‘nusl[ ]+1 ) * Clocld Dcks

Theo mot p}“uono an l\hac, nhu dige thé hlen trong Ba 1g 21, ¢é thé xac dinh ro
rang cloclcl‘icli bo1 céac ph?m tr ¢t phdp expe_num_umrs__m_tlck va expo_time scale. Uu
diém o day la o chd né khong dua vao vige tap hop general_hrd_parameters _present flag co
dugc dat bang 1 trong VVC nhw pinro’ng an trude d6 hay khong, khi do

clockTick = expo_num_units_in_tick + expo_time_scale : A (12)
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Bang 21: Bén tin SE1 fam vi du dé bao hiu thoi gian phoi sing

exposure_duration_information ( payloadSize ) { Mo ta
expo_num_units_in_tick u(32)
expo_time_scale 7 u(32)
fixed exposure_duration_within_cvs_flag u(l)

if (Ifixed_exposure_duration_within_cvs_flag)

for(1=0;i <=sps_max_sub_layers minusl; it ) {

sub_layer,_expusurc__‘dur.a(t.ion_numer__minus ifil u(16)

sub layer exposure_duration_denem_minus 1[1] u(16)

N

—

14

eﬁpo_num_ﬂunits_,_in__tick 12 s6 lugng don vi thoi gian cia dong hd hoat dong & tan s6
time scale Fiz ma tuong Umg voi mot lugng gia (duoc goi la nhip ddng hd) clia bd dém nhip
dong hd. expo_num_ units_in_tick s& lé‘n hon 0. Nhip ddng ho, xac dinh boi bién clockTick,
tinh theo don 1 glay bang thuong ; so clia exXpo_num_units in_tick chia cho

expo___tirnc__sca]e.

r
~

expo_time_scale 12 sO lwong don vi thoi gian tréi qua trong mot giay.
clock Tick = expo_num_units_in_tick + expo_time_scale.
LUU Y: Hai phan tlI cu phap eXpo_num_ Lll’lltb _in_tick va expo_ ume _scale dugce xac dmh
dé do thoi khodug phcn sang.
Yéu céu vé su phv hop dong bit la ulOCl’llCl\ s& nho hon hodc kaug L,lod\hd\ kchi
.

num unus m uck va tlme _scaie c6 mat.

fixed ex cposure_ duration WIthln cvs_flag bang I chira gia 111 thot khodng phoi sang hiéu

r
\ A

qua la glone nhau véi tat ca céc 16p con fhm gian trong ( VS.
tmed ax")osme dur atlon within_cvs_ ﬂacy bing 0 Chl ra ia tri th(n khoéng phoi sang hiéu
qua c6 thé khong glong hdu vm tal ca cac h)rp con thoi gian trong CVS. Khi
ﬁxeu_cxposure_'_duratjon_j-mthm_cvs___ﬂag bing 1, bién leedExpo31,1raDuration duge dat

‘bang clockTick.
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sub_layer_exposure_dzﬁration_numer_minus1.[ i]cong 1 chira tu s6 duoc sir dung aé
suy ra gia tri thoi khoang phoi sang khi HighestTid bang i. Gia tri cta

sub_layer exposure_duration_numer_minusl| i ] s& nam trong khoang tir 0 dén 65535, bao
gOm gid tri dau mut.

sub layer exposure_duration_demom _minus![1]cong I chira mau s duge str dung dé
suy ra gia trj thoi kheang phoi sang khi HighestTid t bang i. Gi4 tri cua

sub lavcr_‘cxposure_dura.tion_demom_minus1[ i]sé nam trong khoang ttr 0 dén 65535, bao
gom gia tri dau mut ‘ , _

Gia tri cua sub layer exposure._ du1at10n numer mmusl[ i ] s& nho hon hodc bang gi tri
ciia sub layer exposure_duration_demom mmu%l[ i].

Bién subI‘ayerExposureDuratlon[ i] cho ngestTld bang i duge suy ra nhu sau:

sublayer prosurcDuraﬂon[ ] ( sub _layer_ exposure _duration _numer_minusif 1]+

1)+ ( qub lavm ~ eXposure. dumtion dcnom mmusl[ i]+1)* clockTick.

r
A~ 4

ThU’ duo*c thao luan wrén day, cac tham so cu phéap
sub_layer exposure_ dur cltl()ll pumer minusl[i]va
sub__‘laye:r_‘exp0sure__duratlon_denom_ummus 1[i]co thé con duoc thay thé boi
sub_dlayer_cxpCsure_duration_numer[ i]va sub_layer exposure_duration_denom| 1].

Theo mét phuong én khac, nhu dugce thé hién trong Bang 22, ¢6 thé xac dinh
tham s6 S 1utt°1Interva1 (tac 13, thot khoang phoi séng) bing céc phan tr ¢t phép

sii_num umts in_; Qhuttu‘ 1ntewal va sil tlme _scale, trong do

Shutteﬂntetv 1 =sil_num, units_in_; %huttei mterval—su _time scale

(13)

42
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Bang 22: Ban tin SEY {2m vi du cho vi¢c bao hiéu thoi khoing phoi sang (thong tin

khoang thoi gian man trap)

shutter_interval information ( payloadSize ) { Mo ta

sii_num_units_in_shutter_interval u(32)

- ;;ﬁme scale ) u(32)
fixed_shutter_interval_within_cvs_flag u(l)

if (!fixed_shutter_interval_within_cvs_flag )

for( ,iA =01 <= }spsﬁ__max__sub__1ayers___minus1; 1++ )

sub_layer shutter_interval_numer| i] u(16)

ub_layer shutter_interval _denom([ 1] o lu(lo)

Cac ngiv nOhi'a cta bén tn SEI thong tin khoang thot gian man trap
Ban tin SET thoug tin khf)dno thoi gian man trip chi bdo khoang thoi gian man tr -Ap cho ndi
dung video lién quan truge khi ma hoa va hién thi — vi du, cho ndi dung dugc ghi la bang
may quay, lugng thcn gmn ma bo cam blen anh duoc phot sang dé tao ra hinh anh.
sii_num_units_in_ shutfer mterv i chira qo ]uong dom vi thot gian cua dong | 110 hoat dong
& thn s6 sii time_scale H/ ma fu(mg tng v6i mot lugng gia clia b9 dém nhip ddng ho man
trap. Khoang thoi gian man trp, dugc xac dinh bai bién ShutterInterval, tinh theo don vi
giay, bang thlmng DO cua 311 _num, umts m hm ter 1nte1 val Chlc. cho su time scale. Viduy,
khi Shulrerlntuval bdnc 0 ()4 01ay, V»u lee scale ¢6 ’rhc—: oang 2/ OOO 000 va
sn__num_um{s__m__shuttg mterval cd the bang 1 030 OvO
sii_time_ scale chira a b 1 ong don vi thoi gian trdi qua trong mot giay. Vi du hé toa do thoi
gian ma do th(n glan SU’ aunu dong ho 27MHz c6 sii_time_scale bang 77 000 000
Khl gld tri cua sii_ ume acale 10n bon 0, gia tri cua ‘%huheﬂmerval duoc chira b(n
Sh.xttermier al = sil_num_ units_in_: snut‘tm inte 1val +gil_time scah 7

Nea knonf* ( gla m cha sii_ tlme scale bing 0), thi Shu‘vﬂntm val nén duoc hidu la én s6

hoac khong dugce ‘chl‘ra.
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LUU Y | — Gia tri cua ShutterIntervai bing 0 ¢6 thé chi bdo ndi dung video lién quan
chira noi dung ghi bang man hinh, ndi dung dugc tao ra bang may tinh, hodc ndi dung ghi
khong phat bang méy quay khac.
LUU Y 2 — Gi4 tri ctia ShutterInterval 16n hon gia tri ctia nghich dao ctia toc d6 hinh dnh
dugc ma hoa, khoang thoi gian hinh anh duge ma hoa, co thé chi bao tdc d6 hinh anh
dwoc mé hoa 16n hon tée do hinh anb ma ndi dung video lién quan duge tao ra — vi du,
khi tdc d6 hinh anh dwge mi hoa la 120 Hz va tdc d6 hinh anh ctia ndi dung video lién
quan trude khi ma hoa va hién thi 1 60 Hz. Khodng thoi gian ma hda cho 16p con thot
gian cho trude Tid ¢o thé (ji’&gc»chi bao boi Clogl{fick va - |
elemental__duration__in'_to__mihus1[ Tid ]. Vidu, khi
fixed pic rate_within_cvs ﬂag[ Tid] bang 1, khoang thoi gian hinh dnh cho 16p con thoi
gian cho trude Tid, duge xac dinh bdi bién P1ctu1eInte1val[ xd ], co thé dugc chi ra boi:
Pictur clnterval[ Tid | = ClockTick * (elemental dur ahon in_ tc mmu%] [ Tid]- 1).
fixed shuiter interval within_cvs_flag bang 1 chira gu tri cia \huttellnten val 1 gidng
nhau v6i tat ca cac lpr con thot glzm trong CVS. fixed_. shutter mtcrval “within_cvs_flag
bang 0 chi ra gia tri cua ShutterInterval c6 thé khong gi()ng nhau véi tat ca cac 1op con thoi
giah trong CV S. |
sub_layer_ shutter interval nuamer| i] chira tu sé duge st dung dé suy ra khoang thoi
gian man trap 16p con, duge xac dinh boi bién subLayerShutterlnterval[ i |, tinh theo don vi
gidy, khi HighestTid bang i.
sub_layer_shutter mi:erval denom[ 1] chi ra mAu s dugc st dung de suy ra khoang th01
gian man trap lép con, du QcC Xac dmh béi bién qubLaverShuttPﬂmerval[ i], tinb theo don- vi
gidy, khi HighestTid t oang i,
Gia tri cua subLayer Shutterlmerval[ 1 ] cho H1ghestT1d bang i dudc suy ra nhu sau. Khi gia
tri ciia ﬁxed__shutter_interval__w1thm_cvs_ﬂag bing 0 va gid tri ctia
sub_layer__shutter_hﬂerval_dehom[ 1 ] Jén hon 0: .i
subLayerShuttérInterval[ i ] = Shutterinterval * sﬁb__layer_shutter_interval_numer[ i]

+ sub;_layer_shufter_interval__denom[ i]
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Néu khang (gié tri ctia sub_layer_shuiter_interval denom| i} odng0), thi
subLayerShuiterIntervalf 1 ] nén duge hicu :a 4n sd hodc khéng duoc chi ra. Khi gia tri cia
fixed shutter_interval within_cvs_flag khong bang 0,

subLayerShutterinterval| i | = ShutterInterval.

r
~ Y

Theo phuong dn khéc, thay vi st dung tlr s va mau s6 dé bao hiéu khoang thoi
gian man frdp 16p con, ngudi ¢6 hidu biet trung binh trong linh vire st dung mgt gia tri. Vidu
vé ¢t phap nhu vy duge thé hién trong Bang 23.

Bfmg 23: sz tin SEI lam vi dy aé bao hi¢u khoano thoi gmn man trap

shum*r Jllt(., al mfom 1atxon\pa‘v10 dbue){ Mo ta
su_nam.__unrl_ts_m_:_shu§te1'__;nt¢rva} B u('.’:EZ).
sii_timwe stale | T 32)
fixed_shutter_ murval wnthm evs_fag Lo u(1)
f( !ﬁ};ﬁ:a_shutter__}p_tew al__W]thm__cv,s_ﬂag‘) )
for(1=0;1 <= sps_max_sub_layers_minusl; i+t ) {
) snb_]ayer*_nunié_units_in_sli‘utter?_int(;rval[i] o : u(32
5

K B

Cfuc ngiy nghia cria ban ﬁ‘n SEI thag ﬁn;khoéing thoi gian man (rap

Ban tm SEI thong tin khoang thoi g1an man trc p chi bac khoang thoi gian man trip cho ndi
dung video lién quan tIUOC khi ma hoa va hién thi — vi du, cho ngi dung duge ghi lai bang
may quay, lugng thei gian ma ‘bQ cam bicn anh dwge phot sang dé tao ra hinh anh.
sii_num_anits_in_shutter chira sd fwong don vi thoi gian clia: ddng hd hoat dong & tin s&
sii_time_scale Hz ma twong (mg véi mot luong gia ctia bo dém nhip dong hd man trap.
Khoang thoi gian man tedp, dugce xae dinh boi bién ShutterInterval, tinh theo don vi gidy,
bang muong :,o cua sii_ wm, _units_ 1n oh\mer mterval clha uho sit tlmf= scale. Viduy, khi
bhuﬁulatcwai hano O 0/‘ glay, Sii_ nme scaie co *he banﬂ 27 OOO OOO va
sii_num_units_in_shutter_interval co ) thé bang 1 080 0()0

sii_time_seale chira s o w‘m& don vi thai gian t101 qua tr ong mot giay. V1 au, he toa d6 thoi

gian ma do thot gian su d‘gng dong hr}) 27 MHL cd sli_ Lme se Jalv bf‘inf 27 000 00
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Khi gié tri ctia sii_time_scale Ion hon 0, gid tri cua Shutterlnterval dugc chi ra béi:
Shutterlnterval = sii_num_units_in_shutter_interval = sii_time scale
Néu khong (gié tri cua sii_time_scale bang 0), thi ShutterInterval nén dugc hiéu 12 4n s0
ho#c khong dugc chi ra.
LUU Y 1 — Gia tri ciia ShutterInterval bing 0 c6 thé chi bao ndi dung video lién quan
chira ndi dung ghi bing man hinh, n6i dung dugc tao ra bang méy tinh, hodc noi dung ghi
khong phai bang may quay khéc.
LUUY2- Gu tri ctia Shutterinterval Ién hon gia tri uua nghich dao cua toe do hinh anh
dugc ma hoa, khoang thoi glan hinh anh dufoc ma hoa coO thé chi bao toc do hmh anh
dugc ma héa 16n hon t_()c dd hinh anh ma no1 dung video lién quan dU:Q'c tao ra — vi du,
khi téc d6 hinh anh dirge ma hoa 1a 120 Hz va téc @6 hinh anh cua hc}i dung video lién
quan trudce khl ma hoa va h1en th1 1a 60 Hz. Khoang thot glan hinh anh dege m2 hoa cho
Tid Iép con thcn gian cho tmoo 6 thé duoc chi bdo bai ClocLka va
elvmcntal duration_in e mmusl[ Tid }. Vi du khi
fixed pic_rate within_cvs_flag[ Tid | bing 1, khoang thoi gian hinh dnh cho lop con thoi
gian cho trude Txd Chrm xac dinh b1 bién Pi CLureIn*el val[ Tid |, co thé duoc chi ra béi:
PictureInterval[ Tid | = Clocleck *( elemental__dura.tlon_m__tc_mi,nus1[ Tid]+1).
ﬁxed_shutter_interval__'v‘vithin_cvs__ﬂag bing 1 chi ra gid tri cta Shutteﬂnterval 12 giéng
nhau vi tét ca chc i6p c_oh thoi gian trong CVS. ﬁxed_shuttcr_intervaldwithin*c vs_flag
béang 0 chi ra gi4 tri cua ShutterInterval ¢6 thé khong gidng nhau véi tat ca cac 1ép con thoi
gian trong CVS. | | |
sub iayer hum umto _in_ shutter mterval[ i c:h1 ra s luong dan vi thot gian cua doncr
1 hoat Jong G tan s6 sii_time scale HZ ma tuf(mg u’ng va1 mot luong oia ctia bo dém nhip
ddng ho man trap. Khoang thoi gian man uap 16p con, duge xéc dinh boi b1cn
subLaye1@hutterlnlerval j tinh theo don vi gié‘ty, khi HighestTid bang i, bang thuong s6
cua sub_layer num_ umts in_shutter m!ervaH i ] chia cho sii__timeﬂsca,le. |
Khi gi4 tri cua ﬁ'x_ed_shutter__mtcrvaLWlfhm cvs_flag bang 0 va gia tri ctia sii_time_scale
l6mn ’ncmlv 0, gié tri cua subLéychhutterInterv al[ 1] dugce chi ra boi:
subLayerShutterInterval[ 1 | = 51.}b~__1asfer__num_uxlits__in_shutter_interval[ 1]+

sii_time scale
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Néu khong, (Ula tri cha sii_time_scale bang 0), thi subLayerShutterInterval[ i ] nén duoc

47/60

hiéu 13 4n s hodc khong dugce chi ra. Khi gié tri cua ﬁxe.d_shutter_ﬁinterval_within__cvs_ﬂag

khéng bang 0,

subLayerShutterInterval i ] = ShutterInterval.

Bang 24 cung cap ban tom tat ciia sdu cach tiép can duogc thao luén trong cac Bang

18 dén 23 dé cung cAp ban tin SEI lién quan dén géc man trap hodc thoi khoang phoi sang.

Bing 24: Tom tit vé cac cach tiep cdn g ban tin SEI dé bao hi¢u théng tin gbe man

trap cia tin hicu

Bang so

Cac phén tir bao hicu chmh va phan ttt phu thuoc

18.

Go6c man trap (0 dén 3(0) duoc bao hi¢u ro rang

19.

GoOc man trap duge biéu dién dudi dang ty 1& cia gia tri tor s0 va mau

s6 duogc dinh ty 18 boi 360 (gié tri nhip ddng hd 1a ngam dinh)

20.

Thoi khoang phoi sang duge béo hifu duoi de_mg ty 1€ clia pia tri tir sO

va maa 50 (gjld tri nhm dong ho lang gam dinh)

>N

Thoi khoang phoi sang dugce bao higu dudi dang ty 1& ctia gia tri tr 8O

>N

va méu sO; gié tri nhip dong ho dugc bao hiéu 16 rang dudi dang ty soO

cua hai g1a tri

Thong tm khoang thm gian man trap duoc bao hiéu dudi dang ty 1€
cua hal gi tri: luong don vi nhip ddng ho trong sy phoi sang va ty 1@
thoi gian phOi sang; céc lan phoi sdng lién quan dén 16p con duoc bdo

hi¢u ducn dang ty 1€ cua hai gia tri

rhop g tin khodng thoi gian man tr ap hoar, thm khoang phm sang duoc
béo hiéu dudi dang 1y 18 ca hai gia tri: Juong don vi nhip déng hod
trong su phoi sang va ty 1& phoi sdng theo thot gian; cée 1an phoi sdng
lién quan dén 16p con duge bao hiéu bing so luong don vi thoi gian

nhip ddng ho trong sy phoi sang trong mo1 16p con

Bao hleu tde dd khung blen doi

Nhu dwge mo m trong don tam thot My 56 62; 883,195 ndp ngiiy 16/08/2019, trong

nhidu don, mong mudn bo gial ma ‘10 trg phat lai o the 4o khung) b}en d01 Su thic h ung toc
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do6 khung thuong 1a mét phin cua cc hoat dong trong bd gidi ma tham chiéu gia dinh (HRD),
nhu dugc mo ta, vi du, trong Phu Iuc C caa Ref. [2]. Theo mét phuong an, dé xuat bao hiéu,
thong qua ban tin SEI hodc phwong tién khac, mot phan tir ¢t phéap xac dinh thoi gian trinh
dién hinh anh (picture presentation time - PPT) nhu la chirc nang ctia ddng hd 90 kHz. Day 1a
kiéu lip ctia thoi gian dAu ra cia bd dém hinh anh giai méd danh nghia (decoder picture buffer
- DPB) nhu duge chi ra trong HRD, nhung hién nay st dung d6 chinh xac ClockTick 90 kHz
nhu duogc chi ra trong hé théng MPEG 2. Loi ich ctia ban tin SEI nay la a) néu HRD khong
duoc kich hoat, thi ngudi c6 hiéu biét trung binh c6 thé van st dung ban tin SEI PPT dé chi
bao su dinh thoi cho mdi khung; b) nd ¢é thé hf) trg sur tinh tién caa dinh thoi dong bit va dinh
thoi hé théng. | |

Bang 25 md ta vi du vé ¢t phap cua bax tin dinh thoi PPT duge dé xuat, khép véi
ct phap cua bién d4u thoi gian trinh dién (presentation time stamp - PTS) dugc su dung trong
truy?n tai MPEG-2 (H.222) (Ref. [4]). |

Béang 25: Vida vé ca phap cho ban tin thoi gian trmh dién hmh anh

picture_presentation_time ( payloadSize ) { Mo ta

PPT o u(33)

B

PPT (thoi gian trioh dién hinh dnh)

—Thoi gian,triﬁh dién sé lién quan dén thoi gian giai ma nhu sau: PPT la s6 33 .bit dugc ma
hoa trong ba truong riéng biét. N6 chi bao thoi gian trinh dién, ‘tp,,(k), trong bd giai ma dich
hé théng cua don vi f_rinh dién k cua dﬁ)ng co s& n. Gia tri cia PPT dugc chi 10 theo cac don
vi ctia chu ky vé tAn s6 ddng ho hé thdng chia cho 300 (tao ra 90 kHz). Thoi gian trinh dién
hinh 4nh dwoc suy ra tir PPT theo phuong trinh dudi day

PPT(k) = {(system_clock_frequency X tpn (k))/300)%27

trong do6 ipa(k) 1a thoi gién trinh diéu caa don vi trinh dién Pa(k).

Tai liéu tham khao

MGbi trong s6 céc tai liéu tham khao duge li¢t ké ¢ day dudc dua vao day bang cach vién dan
toan bo. | | '
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[1] High efficiency video coding, H.265, Series H, Coding of moving video, ITU, (02/2018).
[2] B. Bross, J. Chen, and S. Liu, “Versatile Video Coding (Draft 5),” JVET output document,
JVET-N1001, v5, uploaded May 14, 2019.
[3] C. Carbonara, J. DeFilippis, M. Korpi, “High Frame Rate Capture and Production,”
SMPTE 2015 Annual Technical Conference and Exhibition, Oct 26-29, 2015.
[4] Infrastructure of audiovisual services — Transmission mudtiplexing and synchronization,
H.222.0. Series H, Generic coding of moving pictures and associated audio information:
Systems, 11U, 08/2018.

ViDU VE PHU’O’NG AN 'rHUC HIEN HE TIHHONG MAY TiNH

Cac phuong an cua sang ché ¢6 thé duge thuc thi bang hé théng may tinh, cac hé
théng duoc tao ciu hinh trong mach va thanh phan dién tt, thiét bi mach tich hop (integrated
circuit - 1C) chan;, han nnu bd vi dlw I\hlen mang; cdng lap trinh duoe theo trudng (field
programmable gate anra‘y F PGA) hode thiét bi logic ¢6 thé taoc céu hinh ho#ic co the lap trinh
duoc (programmable lomn dcvn,e PLD) khar‘ b6 xir Iy thoi gian roi rac hodc bd xur 1y tin
hidu sb (digital signal pxocessox - DSP), mach tich hop chuyen dung (application specific
integrated circuit - ASIC), va/hodc thiét bi ma bao gom mot hodc nthiu trong b cac he thong,
thiét bi hodc thanh phﬁn nhu vay. Mé,yltinh va/hodc IC ¢6 t_hé thyc hién, didu khién, hodc
thue thi cac lénh ‘=ién quan dén kha ﬁz‘mg dinh ty 18 tdc do khung, nhur cac I¢nh duge mo ta
trong ban ma ta nay. Mav tinh Vd/hoac IC c6 thé tinh toan bat ky trong s6 nhiéu tham s6 hodc
gié 1ri lién quan dén kha nang dmh ty le tdc d6 khung nhu dugc mo ta trong sang ché. Cac
phuong an v e anh hoar‘ video ¢6 thé duoc trién khai trong phdn cung *)hcm mcm firmware
hoiic céc t hop khac nh:w cta ching. ‘ _

Mot s6 phuong 4n thue h1¢n clia sang ché bao gdm cac b xur ly may tink thyc thi
c4c iénh phan _mém khién cho cac b xtr Iy thue hién phﬁ'orng phép cua sang ché. V1 du, mot
hoac nhi éu bo xtr ly trong man hinh, b6 ma hoa, hop giéi mﬁ tin higu, bo chuyén ma hodc
tuong tu co the thue thi cac phuong phép lién quan dén kha ning dinh ty 18 téc do khung nh&
dugc m6 ta trén day bang cach thuc thi cac [énh phan mém trong bd nhG chuong trinh truy
cap duge ¢ bési cac bd xur ly. Cac phu’ong an cua sang ché cling ¢6 thé duge dé xuit dudi dang
sén pham uhuorng trinh. ‘ifm pham chuong trinh ¢6 thé bao gbm phu(yng tién bAt bién va hitu

hinh bat ky mang tap nop tin h]CL doc dugc bang may tinh chia cac iénh ma, khi dugce thuc
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thi boi bd xu ly dit licu, khién cho bd xu Iy dit liéu thuc thi phuong phép theo sang ché. Cac
san phém chuong trinh theo sang ché c6 thé ¢6 dang bét ky trong sb cac dang bat bién hodc
hitu hinh. Sén phém chuong trinh cé thé bao gém, vi du, phuong tién vat ly ching han nhu
phuong tién luu trir dit lidu tir tinh bao gom dia mém, 6 dia cting, phuong tién luu triv dit lidu
quang bao gf‘)m CD ROM, DVD, phuong tién luu trit dit licu dién ttr bao gom ROM, RAM
nhanh (flash), ho#ic twong tu. Tin higu doc duoc bing may tinh trén san pham chuong trinh
¢6 thé duoe nén hodc ma hda mot cach tuy ¥,
Trudng hop bd phén (vi du, modun phan mém bo xu 1y, bo, thiét bi, mach, v.v.) duoc dé cap
O trén, thi troy Ahl co quy dinh khéac, tham chleu dén thzmh phan d6 (bao gdm tham chiéu dén
“phuong tién”) nén dugc hidu 13 bao gdm duéi dang cac twong duong cua thanh phan d6
thanh phin bat ky ma thuc hién chrc nang cua thanh phan dugc md ta (vi dy, thanh phin
twong duong vé mit chtic nang), bao g5n1 ca cac thanh phan khong twong duong vé mat cau
triie voi clu tric duqé boe 16 ma thye hién chtrc nang theo cac phuong an ‘1'21111 vi du dugce
minh hoa clia sang ché. |
CAC PHUONG AN TUONG DUONG, MO RONG, THAY THE VA CAC PHUGONG AN | KHAC
Céc phwong an lam V1 dy lién quan dén kha nang Chnh ty 16 téc do khung do do
dugc mo ta. Trong phan mo ta ¢ trén, cac phuong an theo séng ché da duge mo ta dua vao
nhiéu chi tiét cu thé ma co thé thay d6i tir_phucmg an thu'c hl@n nay dén phuong an thyc hién
khéac. Do do, phén duy nhét va riéng thé hé.én cai gi la sang ché, va dugc ngudi ndp don du
dinh 1a 1a sang ché, 12 bd yéu cau bao h6 nop kém theo don nay, dudi hinh thitc cu thé ma &
d6 cac diém yéu cu bao ho duge thé hién, bao gém ca su chinh sura sau d6 bat ky. Moi dinh
nghia duge néu rd rang & day v& céc thuat nglt du'oc chl'l'a trong cac diém yéu cau bao ho s&
didu «,hmh nghia cua cac thudt ngit nay nhu duge st dung trong cac diém y éu cau bao ho. Do
do, trong moi tluong hop, khong su ('101 han, phan ta, tinh chat dau hiéu, vu diém hogc thude
tinh nao ma khong duoc thé hién 13 rang trong yéu cau bao hod lam gidi han pham vi cia diém
yéu cau béo hd-d6. Do do, ban mo ta sang ché Va céc hinh v& phai dugc hiéu theo nghia c6

tinh chit minh hoa cht khong phai tl ie0 nghia c6 tinh chét thu hep pham vi bao ho sang che
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Phu luc nay cung cap ban sao clie Bang D.2 va thong tin vé pic_struct 1ién quan tir ban dac ta

I§ thuat 11265 (Ref. [1]).

Bang D.Z — Dién gidi vé pic_struct

Gia fri

f | Y . 1 N
Man hién thi hinb dnl

dvge chi bio

Cace gi¢t han

Khung (ting dan)

ﬁe’!d_seqi_ﬂag s& bang 0

Truong (rén cung

field seq flag sé bang 1

dudi cling, theo thir ty 46

2 Trucng dudi cang field seq flag s€ bang 1
o Eina = ~ . [ _ . =
3 Treong wén cing, trudng |field seq flag s& bang O

Trudmg dudi cung, trudng

wén cting, theo thir tw d6

field_seq.flag s€ bang 0

|

Truong dudi cung, truong
trén cong, trudng dudi ctng

duge lip lai, theo th tr 46 |

5 Troong trén clng, wudng | field_seq flag s¢ bang 0
dudi cling, truéng trén cung
' durge lap lai, theo thir tw d6 |
6 field seq_flag s& bang 0

7

Gap doi Kinung,

St

c
[S1&

'field seq flag 58 hang
fixed _pi-c'_ratsa_wi‘;;hi,n__cvs_ﬂag

bang !

wl
(2

Gép Ua khung

field seq flag s&
fixed pic rate -within_cvs_flag

bang 1

bing -

0

13

ol
N

Truong trén cang ghép ca
v&1 rudng dudi cing trude

d6 theo thi ty dau ra

field seq flag s€ bing it

U
—
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10 Trudmg dudi cung ghép cap | field seq flag s& bang 1
véi trudmg trén clng trude

dé theo thir tu dau ra

11 Trudng trén cung ghép cap | field seq flag s¢ bang 1
véi trrong dudi cung tiép

theo theo thir tu dAu ra

12 Truong dudi cung ghép cap | field seq_flag s€ bang 1

voi tmong tan yung tlep

theo fhco nu u,r dau ra

Ngit nghia cua phén ti ¢ phap pic_étrt‘u.ct

pic_stract chi bdo heu hmh nén duoc hién thi dudi dang khung hay dudi dang mét hodce nhiéu
truong va, doi voi men ﬂn cac khuhg khi fixed pic rate within_cvs_flag | bing 1, ¢6 thé chi
béao cha ky lap gip doi hoac gag ba khung cho céc man hinh ma st dung kheang thoi gian
lam méi khung ¢6 dinh banor prOutputLIementalInterval[ n | nhu dugce cho bsi Phuong
trinh E-73. Dién giai ve plC struct duoc chi ra trong Bang D.2. Céc gia tri cua pic_struct ma
khong duoc liét ké trong Bdng D.2 dudc du trir-cho viée str dung trong twong lai boi ITU-T |
ISO/IEC va s khong c6 mat trong déng bit tudn theo phién ban cla ban dic ta nay. Cac bd
giai mé s€ bo qua cac gid m chy trit chia pic_ btfb.bt .

Khi co mat yeu ciu vé su phu bog dunc bit ia gla tu cua pic_ btluct s€ b1 rang budc sao cho
chi mot trong so cac dlf‘u 1\161’1 sau day a dun

— Gid tri cta pic suuct bang 0 7 hoac 8 VO’I ia* ca cac hmh anh Trong, CVS.

- (Gia tri cua pic_struct bang 1,2,9,10,11 hoac 12 véi tAt ca cac hinh anht ong CVS.

—  Gid trj ciia pn, struct bdl’lU 3,4, 5 hogc 6 vdi fAt ca céc hinh anh trong CVv b.

Khi ﬁ\ed po rate with m cvs_flag banﬂ 1, k¥ thuat gap doi khung dugc cln bao boi
pic_struct Dang 7, chl bao mnb ldlung ncn Chrac hidn thl hai 1An lién tiép trén man hinh vé6i
kheoang thoi gian lam méi khung bmb D pbOutputLlementaanm val[ n ] nhu duge cho boi
Phuong tr ulh P 73 va k¥ thudt 04’1p ba Lhung duoc chi bdo bdi pic_struct bang 8. ch1 béo rang
khung nén du’qo hién 'thi ba 14n lién tiép trén cdc man hink v6i khoang thoi gian iam mdi

khung béng DpbOutputEiementalﬁinterval[ n | nhu duge cho boi Phuong trinh E-73.
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LUU Y 3 —K¥ thuét "clp d61 khung co thé dugc st dung dé tao thuan loi cho viée hién thi,
vi dy, video quét tang din 25 Hz trén man hinh quét ting dan 50 Hz hodc video quét ting
dan 30 Hz trén man hinh quét ting dan 60 Hz. Str dung k¥ thuat gap d6i khung va gép ba
khung trong sir két hop dan xen trén tirng khung khac ¢o thé duge st dung dé tao thuan loi
cho viéc hién thi video quét ting dan 24 Hz trén man hinh quét ting dan 60 Hz.
Céc vi tr{ 14y mAn doc va ngang danh nghia cua cac mau trong cac trudng trén cung va dudi
dung cho céc dinh dang mau 4:2:0, 4:2:2 va 4:4:4 duge thé hién 1an luot trén Fig.D.1, Fig.D.2,
vaFigh.3. - _
Céac bo ¢hi bdo két hop 5110 cac fru(mé (pic sfruct bang 9 dén 12) cung cr?'tpv cac goi y dé két
hop céc trudmg ¢6 tinh Chaﬂ 1é bo sung cung, > nhau 1am céc khuncr Tinh chan & ctia tlu(mg co
thé 13 & trén cang hoac dum dung va tinh chin 1¢& cta hal truong duge coi la bo sung Khi tinh
chén 1¢ cia mot trlrong, 1a ¢ trén cung va tinh cl }an 1¢ cua tru:ong khac la & dudi cung.
Khi frame _ ﬁeld info pwsem ﬂqg banc 1 yéu cau vé su phu hﬁ‘p donr' bu 1a céc rang bude
duoc chi ra trong ¢4t thir ba cua Bang D.2 s ap dihlo. ,
LUUY 4 - Khi frame field info_present ﬂag bang 0, h1 trong hhl u trudng LO) cac gia
tri mac dinh co thé dwge suy ra hode duge chi bao b;’mg phuong fién khac. Khi khong co
cac chi bao khac Ve loai hlen thi hmh anh dugc dyu dmh bo giai ma s& suy ra gxa tri cua

pic st"uct 1a bcmg 0 khi frame_ ﬁelo info p1‘€‘§6‘11 flag ban<Jr 0.

A
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YEU CAU BAG HOQ
1. Phuong tién bt bién doc duge bang bo xir Ly luu trit trén d6 chu trac dong video ma hoa,
cAu trac dong video ma hoa bao gdm:
phin hinh dnh ma héa bao gdm viéc ma hoa chudi hinh anh video; va
phan bao hleu bac gdm viéc ma héa:

¢ gbc man trap thir nhét chi bao liéu thong tin géc man trdp c6 ¢b dinh cho tit ca
cac 16p con thai gian trong phan hinh anh mé hoa hay khong; va

néu cd géc man trap thir nhét chi bdo 1ar1 thong tin goc man trép la ¢b dinh, thi phan
béo hicu bao gdm gid tri gbc man trép ¢b dinh dé hién thi phién ban giai ma cua chudi hinh
anh video cho tat ca cac 16p con thoi gian troﬁg phﬁn hinh 4nh dugc ma héa béﬁg cach su
dung gia tri gbc man tri ap b c‘hnh néu khong thi

phin béo hiéu bao gom mang gla tri gbc man trap 16p con, trong do 461 voi mdi 16p
con thoi gian trong s6 cac 16p con thoi gian, gia tri trong mang gia tri goc man trap 16p con
chi bao goc man trap t\iotng g dé h_‘ién thi phién ban giai ma cua l6p con thoi gian cua chudi
hinh anh video. - ‘
2. Phuong tién bt bién doc dugc bﬁng bo xur Iy theo diém 1, trong do phﬁn bao hiéu con bao
gdm mi héa gia tri lap kﬁﬁng chi bao s6 1an ma hinh giéi mi trong chudi hinh énh video nén
duge hicn thi lién tiép. | | |
3. Phuong tién bat bidn doc duVO‘c bing bd xtr }‘5'/ theo diém 1, trong d6 phan bdo hiéu con bao
gdm ma héa gid tri num_ unlts in_tick chi oao 50 Lmno don vi th(n gian cua ddng hd hoat
dong ¢ tan sb c6 gid tri tlme _scale chi bao s6 lwong d(m vi thoi gian tro1 qua tr 0113, mot gidy,
va mi hoa gia tri time_scale, trong d6 cac gia tri nun:l_umts_m'_tlck va tlmeﬂscaie duoc st
dyng boi bo giai ma dé didu chinh sy lip khung va/hodc thoi khoang trong khi phat lai trén
co s ting khung, | " |
4. Phuong tién bét bién doc dugce bang bd xtt 1y theo diém 1, trong do phan bo higu bao gém
phén ban tin thong tin nang cao bé sung (supplemental enhancement information - SEI) hodc
phan bén tin thoncr tin nguoi dung video (Vldeo user information - VU I).
5. Phuong tién bat bién doc duge banﬂ bd x(r 1y luu trit trén d6 cau tric dong Vrdeo ma hoa
cAu tric dong video ma hoa bao gom: |

phan hinh 4nh mé hoa bao gom viée ma hoéa chudi hinh anh video; va
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phin bao hiéu bao o6m viée mi hoa:
cO gbc man trap thu nhit chi bao lidu thoéng tin gbc man trap cb c¢b dinh cho tit ca
cac 16p con thoi gian trong phan hinh anh ma héa hay khong; va
néu c& goc man tedp thi nhét chi bao rang thong tin goc man trap la ¢b dinh, thi phan
béo hiu bao gbm gid tri tir s6 cia goc man trap ¢b dinh va gia tri mau sé ciia goc man trap cb
dinh dé hién thi phién ban giai ma cia chudi hinh anh video cho tét ca cac 16p con thoi gian
trong phan hinh 4nh ma hoa bang cach str dung gbc man trap ¢ dinh dira vao gid trj tir s6 cna
gbc man trap ¢d dinh va gia tri‘m?m 56 cia goc man trap ¢b dinh, néu khong thi
phén béo hiéu bao 26m mang cua céc gid tri t sb cua goc man trap 16p con va mang
clia cac gid ﬁ'i maiu sb cia goc man trép 16p con, trong d6 moi trong sb cac Oia'.‘ tﬁ tir s6 clia
gbéc man irap lUp con va cac gia tu mau 50 cua gbc man trclp 16p con duge ap dung dé tinh
todn goc man irap 16p con tu’ong ung de hién thi phién ban g1a1 ma cua lGp con theri gian cua
chudi hinh anh video. ,
6. Phwong tién bdt bién doc c‘l‘u(yc bang bo xi ly luu trx tfén do céu tric déﬁg video nﬁ hoa,
cAu tric dong video ma hr)a bao gom: | .
phin hinh anh ma a0a bao 001"1 viéc ma hoa Chum hmh anh wdeo va
phin bao hleu bao gom viéc ma hoa:
C(‘v thai khoang photi sang thir nhat chi bao liéu thoncr tin thoi khoang phoi sang ¢
¢b dinh cho tit ca cac 16p con thoi gian tl'Qng phan hinh dnh ma héa hay khong; va
t1éu co thoi khoang phoibsé'ncr thir nhét chi bao rang thong tin thoi khoang phoi sdng
Ja ¢ dinh, thi phin bao Licu bao gdm gia tri tir so cta thoi khoang phoi sang ch dAnh va gia
tri mau s6 cha thoi kheéng phei sang ¢b dinh dé hién thi phién ban gidi ma cia chudi hinh
anh video cho tat ca cac 1orp con th01 gian trong phan hinh anh ma héa bang cach su dung thoi

Z X

khoang phoi sang cb dmh dwa vao gia m tr s0 cua thorl khoang phoi sang ¢d dinh va gid tri

r
A

mau s6 cia an khoang phcn sang co dinh, neu Lhono thi
ph/m béo higu bao 2om mang céc gid tri i s6 cua thoi ljm‘ang phm sang 1op con va
1 CAc gié tri mau s6 ctia thoi khoang phoi sang 16p con, trong do modi trong 5O cac gid tri
tr s6 ctia thoi khoéin ph(n ang 16p con va cac gia tri mau s6 cua thot kboang phoi sang 16p
con du:oc ap dung d tinh todn thm khoang p1101 %ang lop con tuo*ng ung dé hién *h1 phién ban

giai ma cna 16p con thoi glan cua chum hinh anh video.

(W4
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7. Phuong tién bat bién doc dugc bang bo xi 1y theo diém 6, trong d6 phan béo hiéu con bao
gdm cac tham s6 bao hicu dé xéac dinh gia tri nhip ddng ho.
8. Phuong tién bat bién doc dugc bang bo xit Iy theo diém 7, trong do6 céac tham s6 bao hidu
dé xac dinh gia tri nhip ddng hd bac gdm tham 56 nhip dong hd tht nhét biéu thi thoi gian
phoi séng bing sb lugng don vi thoi gian cta ddng hd va tham sb nhip déng ho thir hai biéu
thi thang do thoi gian phoi sdng ctia s6 lugng don vi thoi gian trong mot gidy, va gia trl nhip
ddng ho duge xac dinh la ty 1€ clia tham s& nhip ddng ho tht nhét va tham sé nhip dong hd
thtr hat.
9. Phuong tién bt bién doc duge bung bo xwt 1y lwu el trén dé ciu tric dong Vldbo ma hoa,
céu tric dong video ma hoa bao gom

phin hinh anh ma b  bao gom viéc md { hoa ChUOI hmh anh VldCO va

phan bao hiéu bao gom viéc ma hoa:

r
A

tham s6 tnang\doi thoti g1an trong l(hoc:ng thoi glan man tran chi baO sO lugng don vi
thoi gian troi qua trong mot giay; 7 ‘

tham s nhip déng hd trong khoing thoi gian man trap chi bao s6 lwong don vi thoi
gian cla ddng ho hoat dong & thn s6 ctia tham s6 thang do thoi gian trong khoang thoi gian
man tray, trong d6 tham s6 nhip déng hd trong khoang thoi gian man trdp chia cho tham s6
thang do thoi gian tronv khoang thoét glan man trap ch1 béo 014 tri thoi khoang phot sang;

e thoi khoang txong Lhoan0 thoi gian man trdp chi béao licu thono tin thot khoang
phot sang co cb dinh cho tat ca Céc Gp con thoi glan frong phan hinh anh mé hoa khong, va

néu co thul kﬂuang trong khoang thoi gian man trip chi bao ring thong g tin thoi
khoang phoi sang lavco dinh, thi phién ban gidi mi cta chudi hinh 4nh video cho 14t cd cac
16p con thoi gian trong phan hinh anh mi hoa dlrcjrc gidi ma b?mg céch tinh toan gia iri thot
khoarlg phm sang dya vao tham ,o thang do thoi g1an trong khoang thoi gian man tlap va
tham 50 nhip dong h tron g khoanc thoi gian man rrap, néu khoncr thi ‘

phin bio lneu bao gom not hozc nh1eu mang tham su lorp con, trong do céc gia tri
trong mot hoac "lhluu mang tham 56 ‘Gp con két h@p vorx tham &o thanv do thot gian trong
khoéng thoi gian man teap duoc St dung dé tinh toan cho mbi lop con mot gia tu tn(‘fi khoang
phoi sang lop con tuoné ng dé hlcr. th; phlcn pan glfu ma cua 101" con Thm gm 1 cila éhuéi

hinh anh video.

(@4}
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10. Phuong tién bat bién doc duge bang bd i 1y theo diém 9, trong d& mot hodc nhi¢a mang

thamm sd 1p con bao gbm mang cc gia tri nhip dong ho trong khodng thoi gian man trap 16p

con, mdi gia tri chi bao s& lwong don vi thdi gian ciia dong ho hoat dong & tan 50 cua tham so

thang do thoi gian trong khoang thoi gian man trap.
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