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(57) Sang ché dé cép dén bo giai mi bao gdm hé mach duoc tao cAu hinh dé nhan dong
bit, trich xudt tiéu dé duoc lién két véi khung hién tai va bao gém tin hiéu dic trung cho
Viéc chuyén dong toan cuc dugc cho phép thuc hién va con dac trung cho cic tham sb cua
mo hinh chuyén dong toan cuc, va viéc giai ma khung hién tai, viéc gidi ma nay bao g6m
viéc sir dung md hinh chuyén dong cho mdi khdi hién tai co d6 phirc tap ma n6 nho hon
hodc bing do phirc tap ciia md hinh chuyén dong toan cuc. Sing ché ciing dé cap dén

phuong phap giai ma.
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Linh vie ki thuit dwoc dé cip

Nhin chung, sang ché dé cap dén linh vuc nén video. Cu thé, sang ché huéng dén
vecto chuyén dong duoc rang budc bsi chuyén dong toan cuc trong viéc du doén lién.
Tinh trang k§y thuit ciia sang ché

B0 tao ma-giai ma video co thé bao gém mach dién tir hodc phén mém ma nd nén
hodc giai nén video k¥ thuat sb. N6 co6 thé chuyén déi video khong duoc nén thanh dinh
dang duoc nén hoac nguoc lai. Trong ngit canh cia viéc nén video, thiét bi ma né nén video
(va/hodc thuc hién mét sb chirc nang cua viéc nay) thuong co thé duogc go1 1a b0 ma hoa,
va thiét bi ma no giai nén video (vi/hodc thyc hién mot sb chic ning cta viéc ndy) cé thé
dugc goi la bd giai ma.

Dinh dang cua dit liéu dugc nén c6 thé tuan thu theo thong ) k¥ thuat nén video tiéu
chuén. Viéc nén c6 thé 13 c6 mit méat & chd video duoc nén thiéu mot sd thong tin c6 mat
trong video ban dau. Hé qua cua diéu nay c6 thé bao gdm viéc video duoc giai nén c6 thé
c6 chét lugng thap hon video khong dwoc nén ban dau do c6 khong du thong tin dé xay
dung lai chinh xac video ban dau.

Co thé co nhiing mdi quan hé phtic tap gilra chat lugng video, lugng dir liéu duoc sur
dung dé thé hién video (vi du nhu dugc xac dinh béi tde do bit), do phirc tap ciia céc thuat
toan ma hoa va giai ma, d6 nhay véi cac mat mat va sai s6 dit lidu, d d& bién tap, viéc truy
nhap ngau nhién, d6 tri hoan dau mut-ddu mat (vi du, do tré), va dang tuong tu.

Viéc bu chuyén dong co thé bao gém cach tiép can dé du doan khung video hodc mot
phan cta né khi d3 cho khung tham chiéu, ching han nhu cac khung trude d6 va/hoac cac
khung tuong lai, bang cach xem xét t6i chuyén dong cuia camera va/hodc cac vat thé trong
video. N6 c6 thé duoc st dung trong viéc ma hoa va giai ma dit liéu video dé nén video, vi
du nhu trong viéc ma héa va giai ma sir dung tiéu chudn nhém chuyén gia hinh danh dong
(Motion Picture Experts Group, MPEG)-2 (cling dugc goi 1a tao mi video cai tién
(advanced video coding, AVC) va H.264). Viéc bu chuyén dong c6 thé mé ta hinh anh duéi

dang viéc bién dbi cta hinh anh tham chiéu thanh hinh anh hién tai. Hinh anh tham chiéu
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c6 thé 13 & trudce do theo thoi gian khi so sanh v6i hinh anh hién tai, tir trong lai khi so sanh
véi hinh anh hién tai. Khi cac anh c6 thé dugc téng hop mot cach chinh xac tir cac anh duoc
truyén va/hodc dugc Iuu trit trude do, hiéu qua nén cod thé duoc cai thién.

Bin chit ki thuit ciia sang ché

Theo mdt khia canh, by giai ma bao gém hé mach duogc tao cAu hinh dé nhén dong
bit, trich xuét tiéu dé dwoc lién két v6i khung hién tai va bao gdm tin hiéu diic trung cho
Viéc chuyén dong toan cyc duoc cho phép thuc hién va con dic trung cho cac tham s6 cla
mo hinh chuyén dong toan cuc, va giai ma khung hién tai, viéc giai ma nay bao gém viéc
stt dung md hinh chuyén dong cho mdi khdi hién tai c¢6 dd phirc tap ma né nhd hon hoc
bang d6 phirc tap ctia md hinh chuyén dong toan cuc.

Trong mot khia canh khac, phuong phap bao gém budc nhan, boi b giai ma, dong
bit. Phuong phap nay bao gdm budc trich xuét tiéu dé duoc lién két véi khung hién tai va
bao gém tin hiéu dac trung cho viéc chuyén dong toan cuc dugc cho phép thuc hién va con
dic trung cho céc tham sb ctia mé hinh chuyén dong. Phuong phap nay bao gdm budc giai
ma khung hién tai, buéc gidi ma ndy bao gém viéc sir dung mé hinh chuyén dong cho mdi
khéi hién tai c6 d§ phuc tap nho hon hodc béng do phire tap ctia mo hinh chuyén dong toan
cuc.

Céc chi tiét cia mot hodc nhidu bién thé cua dbi tuong cla sang ché duge mod ta & day
duoc néu trén cac hinh v& kém theo va ph?m mo ta dudi day. Cac dau hiéu va cac vu diém
khac cua sang ché duoc mo ta & day s& tré nén rd rang tir phan mé ta va cac hinh v&, va tur
cac diém yéu ciu bao ho.

Mo ta vin tit cac hinh vé

Nhiam muc dich minh hoa sang ché, cac hinh v& thé hién céc khia canh ctia mot hodc
nhiéu phuong 4n cua sang ché. Tuy nhién, cin hiéu rang sang ché khong bi gidi han ¢ cac
cach sap xép va phuong tién chinh x4c dugc thé hién trén cc hinh v& nay, trong do:

Fig.3 14 so d6 ludng xi 1y theo mot sé cach thi hanh vi du ctia séng ché nay;

Fig.4 1a so @6 khéi hé théng ctia b giai ma vi du theo mot sé cach thi hanh vi du cia
sang ché nay;

Fig.3 1a so d ludng xir 1y theo mot s6 cach thi hanh vi du cta sang ché nay;
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Fig.6 12 so d6 khdi hé théng ctia bd mé héa vi dy theo mot sé cach thi hanh vi du cia
sang ché nay;

Fig.11a so dd minh hoa cac vecto chuyén dong cua khung vi du vé1 chuyén dong toan
cuc va cuc bo;

Fig.2 minh hoa ba mé hinh chuyén dong vi du ma ching cé thé dugc sir dung cho
chuyén dong toan cuc bao gém cac gia tri chi s6 cua chang (0, 1, hodc 2); va

Fig.7 1a so dd khéi cua hé thdng tinh toan ma né c6 thé duge sir dung dé thi hanh mot
hodc nhiéu phuong phap bat ky trong sb cac phuong phap dugce boc 16 & ddy va mot hodc
nhiéu phan bt ky cua ching.

Céc hinh v& nay khong nhét thiét 1a ding ty 18 va c6 thé dugc minh hoa boi cac dudng
a0, cac cach biéu dién dang biéu dd va cac hinh roi rac. Trong cac vi du nhét dinh, céc chi
tiét khong can thiét cho viéc hiéu cic phuong 4n hoic tao ra cac chi tiét khic kho linh hoi
~ ¢6 thé d4 duoc luoc bd. Cac k¥ hidu tham chiéu giéng nhau trén cac hinh v& khac nhau biéu
thi cac phan tir gidng nhau.

M3 ta chi tiét sang ché

Chuyén dong toan cuc trong video dé cép t6i chuyén dong ma nod xudt hién trong toan
b6 khung. Chuyén dong toan cuc cé thé duogc gy ra boi chuyén dong cta camera; vi du,
viéc lia va thu phong camera cé thé tao ra chuyén dong trong khung ma né co thé thuong
anh huong t6i toan bd khung. Chuyén dong c6 mit trong cac phan cia video ¢ thé dugce
got la chuyén dong cuc bo. Chuyén dong cuc bd co thé duogc gay ra bdi cac vat thé chuyén
ddng trong canh, chéng han nhu, nhung khong giéi han &, vat thé chuyén dong tir bén trai
sang bén phai trong canh nay. Cac video c6 thé chua t6 hop cua chuyén dong cuc bo va
chuyén dong toan cuc. Mot sé cach thi hanh cta sang ché nay c6 thé dé xuat cac cach tiép
can hiéu qua dé truyén thong chuyén dong toan cuc toi bd giai ma va viée str dung cac vecto
chuyén dong toan cuc trong viéc cai thién hidu qua nén.

Fig.1 1a so ¢ minh hoa céc vecto chuyén dong ctia khung vi du 100 v6i chuyén dong
toan cuc va cuc bd. Khung 100 bao g@)m mét sb khdi ctia cac diém anh dugc minh hoa cho
cac muc dich lam vi du dudi dang cac hinh vudng, va céc vecto chuyén dong duoc lién két

ctia ching dugc minh hoa duéi dang cac mii tén. Cac hinh vudng (vi du, cac khoi cia cac
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diém anh) v6i cac mi tén chi 1én va sang bén trai chi ra cac khdi véi chuyén dong ma n6
¢6 thé dugc xem nhu 13 chuyén d6ng toan cuc va cc hinh vudéng v6i cic mii tén chi theo
cac hudng khac (dugc chi ra boi 104) co thé chi ra cac khdi vi chuyén dong cuc bo. Trong
vi dy dugc minh hoa trén Fig.1, nhiéu khéi c6 cung chuyén dong toan cuc. Viéc bao hi¢u
chuyén dong toan cuc trong tiéu d8é, chang han nhu tap tham s6 hinh anh (picture parameter
set, PPS) hodc tap tham sb chudi (sequence parameter set, SPS) va st dung chuyén dong
toan cuc duoc bao hiéu co thé lam giam thong tin vecto chuyén dong cAn bdi cac khdi va
c6 thé din dén viéc du doan duoc cai thién. Mic du dé nhim muc dich minh hoa cic vi du
duoc mo ta dudi day dé cap toi viéc xac dinh va/hodc dp dung cac vecto chuyén dong toan
cuc hodc cuc bd tai mirc khdi, cac vecto chuyén dong toan cuc co6 thé duogc xac dinh va/hoic
ap dung cho vung bat ky cua khung va/hodc hinh anh, bao gdm cac ving dugc tao nén tir
nhiéu khdi, cac ving duoc gi6i han boi dang hinh hoc bat ky ching han nhu, ma khong gidi
han &, cac ving duoc dinh ra boi viée tao ma hinh hoc va/hodc dang mu trong do6 mot hoac
nhiéu dudng thang va/hodc dudng cong gidi han hinh dang nay c6 thé dugc tao goc va/hodc
duoc lam cong, va/hodc toan bd ciia khung va/hodc hinh anh. Mdc du viée bao hiéu duoc
mo6 ta & day nhu 1a dugc thyc hién tai mic khung va/hodc trong ti€u dé va/hodc tap tham
s6 ctia khung, viéc bao hidu theo cach khac hogc thém vao d6 c6 thé dugc thuc hién tai muc
hinh 4nh con, trong d6 hinh anh con c6 thé bao gdm ving bét ky ctia khung va/hodc hinh
anh nhu dugc mo ta trén day.

Pé lam vi du, va van tham chiéu dén Fig.1, chuyén dong tinh tién don gian co thé
dwoc md ta nhd sir dung vecto chuyén ddng (motion vector, MV) véi hai thanh phan MVx,
MVy ma ching md ta sy dich chuyén cta cac khdi va/hodc cac diém anh trong khung hién
tai. Chuyén dong phic tap hon chang han nhu viéc quay, phong to/thu nho, va luon co thé
duoc mo ta nho st dung cac vecto chuyén dong afin, trong d6 “vecto chuyén dong afin,”
nhu duoc st dung trong ban md ta nay, la vecto md ta sy dich chuyén ddng nhét cua tap
hop cac diém anh hoic cac diém duge biéu dién trong hinh anh video va/hogc hinh anh,
chang han nhu tap hop céc diém anh minh hoa vat thé chuyén dong qua hinh trong video
ma khong thay ddi hinh dang biu kién trong sudt chuyén dong. Mot sé céch tiép con voi

viéc ma héa va/hodc giai ma video c6 thé st dung cac md hinh afin 4 tham s hodc 6 tham
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s6 cho viée b chuyén déng trong viéc tao ma hinh anh lién.

Vi duy, chuyén dong afin sau tham sd c6 thé dugc md ta dudi dang:

x’=ax+by+c

y =dx+ey+f

Chuyén dong afin b6n tham sb c¢6 thé dugc mo ta dudi dang:

x’=ax+by+c

y’ =-bx +ay+f

trong d6 (x,y) va (x,y’) 1a cac vi tri diém anh trong cdc hinh anh hién tai va tham
chiéu, theo cach twong Ung; a, b, ¢, d, e, va f1a cac tham sb ctia mé hinh chuyén dong afin.

Van tham chiéu dén Fig.1, cac tham sb dugc st dung dé mo ta chuyén dong afin c6
thé duoc béo hidu cho bd gidi mi dé 4p dung viéc bu chuyén dong afin tai bo giai ma nay.
Theo mot sb cach tiép can, cac tham sd chuyén dong co thé duoc bao hiéu mot cach tudng
minh hodc bang cach béo hiéu cac vecto chuyén déng cua didm diéu khién (control point
motion vector, CPMV) tinh tién va sau d6 d4n ra cac tham s chuyén dong afin tir cac vecto
chuyén déng cia diém diéu khién tinh tién nay. Hai vecto chuyén dong cua diém diéu khién
(CPMV) ¢6 thé duogc st dung d¢ din ra cac tham sb chuyén dong afin cho mé hinh chuyén
dong afin bon tham sb va ba vecto chuyén dong ciia didm didu khién (CPMV) tinh tién c6
thé dugc sir dung dé thu cac tham s6 cho mé hinh chuyén déng sau tham sé. Viée béo hicu
cac tham s chuyén dong afin str dung céc vecto chuyén dong cua diém diéu khién c6 thé
cho phép viée s dung cic phuong phép tao ma vecto chuyén dong higu qua dé bao hiéu
céc tham sé chuyén dong afin.

Trong mot sb cach thi hanh, va tiép tuc tham chiéu dén F ig.1, viéc bao hiéu chuyén
dong toan cuc c6 thé duoc dua vao trong tiéu deé, chéng han nhu PPS hodc SPS. Chuyén
dong toan cuc co thé thay déi tir anh nay sang anh khéc. C4c vecto chuyén dong dugc bao
hiéu trong céc tidu dé hinh anh c6 thé mé ta chuyén déng so véi cac khung dugc gidi ma
truge d6. Trong mot s6 cach thi hanh, chuyén ddng toan cuc c6 thé 1a tinh tién hoic afin.
M6 hinh chuyén dong (vi du, sb lugng céac tham sd, viéc liéu mé hinh ndy 1a afin, tinh tién,
hay loai khac) dugc st dung cling c6 thé dwoc bao higu trong tiéu d& hinh anh. Fig.2 minh

hoa ba m6 hinh chuyén déng vi du 200 ma ching c6 thé duogc st dung cho chuyén dong
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toan cuc bao gom cac gia tri chi s cta chung (0, 1, hoac 2).
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VAn tham chiéu dén Fig.2, cac PPS c6 thé duoc st dung dé béo hiéu cac tham s ma

ching cé thé thay doi gifta cac anh cua chu6i. Cac tham sd ma ching van gitt khong doi

cho chudi ctia cac hinh anh ¢6 thé duoc bao hiéu trong tap tham s6 chudi dé lam gidm kich

thudc ctia PPS va lam giam tdc do bit cua video. Tap tham sé hinh anh (PPS) vi du dugc

thé hién trén bang 1:

pic_parameter set rbsp() { B6 mo ta
pps_pic_parameter_set id ue(v)
pps_seq parameter set id u(4)
mixed nalu types in_ pic flag u(l)
pic width in luma samples ue(v)
pic_height in luma samples ue(v)
pps_conformance window flag u(l)
if( pps_conformance window flag) {
pps_conf win left offset ue(v)
pps_conf win right offset ue(v)
pps_conf win_top offset ue(v)
pps_conf win bottom offset ue(v)
!
scaling window_explicit signalling flag u(l)
if( scaling window explicit signalling flag) {
scaling win left offset ue(v)
scaling_ win_right offset ue(v)
scaling win top offset ue(v)
scaling win_bottom_offset ue(v)
}
output flag present flag u(l)
subpic id mapping in pps flag u(l)
if( subpic id mapping in pps flag) {
pps_num_subpics minusl ue(v)
pps_subpic_id len minusl ue(v)
for(i=0;1 <= pps_num _subpic minusl; i++)
pps_subpic id[ 1] u(v)
}
no pic partition flag u(l)
if( 'no pic partition flag) {
pps_log2 ctu size minusS u(2)
num_exp tile columns minusl ue(v)
num_exp tile rows minusl ue(v)
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for(i=0;i <= num exp_tile columns minusl; i++)

tile column width minusl[1 ] ue(v)
for(i=0;i <= num_exp_tile rows minusl; i++)
tile row height minus1[ i ] ue(v)
if( NumTilesInPic > 1)
rect slice flag u(1)
if( rect slice flag)
single slice per subpic_flag u(l)
if( rect slice flag && !single slice per subpic flag) {
num slices in pic_minusl ue(v)
if(num_slices in_pic_minusl >0 )
tile idx delta present flag u(l)
for(i=0;i<num slices_in pic minusl;i++) {
if( NumTileColumns > 1)
slice width in tiles minusl[1 ] ue(v)
if( NumTileRows > 1 && (tile_idx_delta present flag [
SliceTopLeftTileldx[ i ] % NumTileColumns == 0))
slice height in_tiles minusl1[ i ] ue(v)
if(  slice_width in_tiles_minus1[i] == 0 &&
slice_height in_tiles_minus1[ 1 ] == 0 &&
RowHeight[ SliceTopLeftTileldx[ i ]/ NumTileColumns | >
1) {
num exp slices in_tile[ 1] ue(Vv)
for(j=0;j <num exp_slices_in_tile[i]; j++)
exp slice height in_ctus_minus1[i][] ] ue(v)
i += NumSlicesInTile[1]— 1
}
if(  tile_idx_delta_present_flag && 1 <
num slices in_pic_minusl )
tile idx delta[i] se(v)
}
}
loop filter across_tiles_enabled flag u(l)
loop filter across_slices_enabled_flag u(l)
}
cabac init present flag u(l)
for(i=0;1<2;i++)
num ref idx default active minusl[i ] ue(v)
rpll_idx present flag u(l)
init qp_minus26 se(v)
cu _gp_delta_enabled flag u(1)
pps_chroma_tool offsets_present flag u(l)
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if( pps_chroma tool offsets present flag) {

pps_cb _qp_ offset se(v)
pps_cr _qp_offset se(v)
pps_joint_cber_qp_offset present flag u(1l)
if( pps_joint cber gp offset present flag )
pps_joint cber _qp_offset value se(v)
pps_slice chroma qp_offsets present flag u(1)
pps_cu chroma qp_ offset list enabled flag u(l)
!
if(pps_cu chroma qp offset list enabled flag) {
chroma qp offset list len_minusl ue(v)
for(i=0;i <= chroma gp offset list len minusl; i++) {
cb qp offset list[ i ] se(V)
cr_qp_offset list[ i ] se(V)
if( pps_joint cbcr qp offset present flag )
joint_cber qp offset list[ 1] se(v)
}
}
pps weighted pred flag u(1)
pps_weighted bipred flag u(1)
deblocking filter control present flag u(1)
if( deblocking_filter control present flag ) {
deblocking filter override enabled flag u(l)
pps_deblocking filter disabled flag u(l)
if( !pps_deblocking filter disabled flag) {
pps_beta offset div2 se(v)
pps_tc offset div2 se(v)
pps_cb_beta offset div2 se(v)
pps_cb_tc_offset div2 se(v)
pps_cr_beta offset div2 se(v)
pps_cr_tc offset div2 se(v)
}
}
rpl info in ph flag u(l)
if( deblocking filter override enabled flag)
dbf info in ph flag u(l)
sao info in ph flag u(l)
alf info in ph flag u(l)
if( ( pps_weighted pred flag || pps weighted bipred_flag ) &&
rpl info in ph flag)
wp_info_in ph_flag u(l)
qp delta_info_in_ph flag u(l)
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pps_ref wraparound enabled flag u(l)
if( pps_ref wraparound enabled flag )

pps_ref wraparound offset ue(v)
picture header extension_present flag u(1)
slice header extension present flag u(l)
pps_extension flag u(l)
if( pps_extension flag)

while( more rbsp data() )

pps_extension data flag u(l)
rbsp trailing bits()
}

Céc trudng bd sung c6 thé duoc thém vao PPS dé béo hiéu chuyén dong toan cuc.

Trong trudng hop ctia chuyén dong toan cuc, sy ¢ mat cua cac tham so chuyén dong toan

cuc trong chudi ciia cac hinh anh c6 thé dugc bao hidu trong SPS va PPS c6 thé tham chiéu

SPS nay qua ID cua SPS. SPS trong mot s& céach tiép can voi viée gidi ma co thé duoc cai

bién dé thém trudng dé bao hiéu sy c6 mat cua cac tham s6 chuyén dong toan cuc trong

SPS. Vi dy, trudng mdt bit co thé duoc thém vao SPS nay. Néu bit global _motion_present

12 1 thi cac tham s lién quan to1 chuyén dong toan cuc co thé duoc du kién trong PPS. Néu

bit global _motion_present 1a 0 thi khong c6 cac truong lién quan t61 tham s6 chuyén dong

toan cuc ndo c6 thé c6 mit trong PPS. Vi du, PPS trong bang 1 ¢6 thé duoc mé rong dé bao

gdm truong global _motion_present, vi du, nhu dugc thé hién trén bang 2:

sequence parameter set rbsp() { B0 mo ta
sps_sequence parameter set id ue(v)
global motion present u(l)

rbsp_trailing bits( )

}

Tuong tw, PPS c6 thé bao gom truong pps_global motion parameters cho khung, vi

du nhu duoc thé hién trén bang 3:

pic_parameter set rbsp() { B6 mo ta
pps_pic parameter set id ue(v)
pps seq parameter set id ue(v)
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pps_global motion_parameters ()
rbsp trailing bits()
}

Chi tiét hon, PPS ¢6 thé bao gbm cic truong dé dic trung cho cac tham s6 chuyén

dong toan cuc st dung cac vecto chuyén dong cua diém diéu khién, vi du nhu duoc the hién

trén bang 4:
pps_global motion parameters () { Bo mo ta
motion _model used u(2)
mv( x se(v)
mvl y se(v)
if(motion _model used ==1){
mv]l x se(V)
mvl y se(v)
}
if(motion model used == 2){
mv2 x se(V)
mv2 y se(V)
}
}

Nhu mot vi du thém khong nham muc dich giéi han, bang 5 dudi day c6 thé biéu dién

SPS lam vi du:

seq parameter_set rbsp() { B0 mo ta
sps_seq_parameter_set_id u(4)
sps_video parameter_set id u(4)
sps_max_sublayers_minusl u(3)
sps_reserved_zero_4bits u(4)
sps_ptl dpb _hrd params_present flag u(l)

if(sps_ptl dpb hrd params_present flag )
profile tier level( 1, sps_max_sublayers_minus] )

gdr _enabled flag u(l)
chroma_format idc u(2)
if( chroma format idc == 3)

separate_colour plane flag u(l)
res change in_clvs allowed flag u(l)
pic_ width max_in_luma_samples ue(v)
pic height max _in luma_samples ue(v)
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sps_conformance_window_flag u(l)
if( sps_conformance window flag ) {
sps_conf win left offset ue(v)
sps_conf win_right offset ue(v)
sps_conf win top offset ue(v)
sps_conf win_bottom_offset ue(v)
}
sps_log2 ctu_size_minusS u(2)
subpic _info present flag u(l)
if( subpic_info present flag ) {
sps_num_subpics_minusl ue(Vv)
sps_independent subpics_flag u(l)
for( i = 0; sps num_subpics_minusl > 0 && 1 <=

sps_num_subpics minusl; i++) {

if(i>0 && pic width max_in luma_samples > CtbSizeY )

subpic_ctu_top left x[1] u(v)
if(i>0 && pic height max in luma samples > CtbSizeY ) {
subpic_ctu top left y[i] u(v)
1f( 1 < sps_num_subpics_minus] &&
pic width max_in luma samples > CtbSizeY )
subpic width minus1[1i ] u(v)
1f( 1 < sps_num_subpics_minusl &&
pic_height max in luma_samples > CtbSizeY )
subpic_height minus1[ 1 ] u(v)
if( !sps_independent subpics_flag) {
subpic_treated as_pic_flag[ 1] u(l)
loop filter across subpic_enabled_flag[ i ] u(l)
}
}
sps _subpic_id len minusl ue(v)
subpic id mapping explicitly_signalled_flag u(l)
if( subpic_id mapping_explicitly signalled flag ) {
subpic_id_mapping_in_sps_flag u(l)

if( subpic_id mapping in sps_flag )

for(i=0;1 <= sps num_subpics_minus]; i++)

sps_subpic id[ 1] u(v)
}
}
bit depth minus8 ue(v)
sps_entropy coding sync_enabled flag u(1)
if( sps_entropy coding sync enabled flag )
sps_wpp_entry_point_offsets_present flag u(l)
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sps_weighted pred flag u(l)
sps_weighted bipred_flag u(1)
log2 max pic order_cnt_Isb_minus4 u(4)
sps_poc_msb_flag u(l)
if( sps poc msb flag)

poc_msb _len minusl ue(v)
num_extra ph bits bytes u(2)
extra ph bits struct( num_extra_ph_bits bytes )
num_extra sh_bits bytes u(2)

extra sh bits struct( num extra sh bits_bytes )

if( sps_max_sublayers_minusl >0 )

sps_sublayer dpb_params_flag u(l)

if( sps_ptl dpb hrd params present flag )

dpb_parameters( sps_max_sublayers_minusl,
sps_sublayer dpb params_flag )

long term ref pics flag u(l)
inter layer ref pics present flag u(l)
sps_idr_rpl present flag u(l)
rpll_same_as rpl0_flag u(1l)
for(i=0;i<rpll same as rpl0 flag?1:2;i++) {

num ref pic lists in_sps[1] ue(v)

for(j =0;j <num ref pic lists_in sps[1i]; j*+)

ref pic list struct(i,])

t
if( ChromaArrayType != 0)

qtbtt_dual tree intra_flag u(l)
log2 min luma_coding_block_size_minus2 ue(v)
partition_constraints_override_enabled flag u(l)
sps_log2 diff min_qt_min_cb_intra_slice luma ue(v)
sps_max_mtt _hierarchy_depth_intra_slice luma ue(v)
if( sps_max_mtt hierarchy depth intra slice luma != 0){

sps log2 diff max bt min_qt_intra_slice luma ue(v)

sps_log2 diff max_tt min_qt intra slice luma ue(v)
}
sps _log2 diff min _qt min_cb_inter_slice ue(Vv)
sps_max_mtt_hierarchy depth_inter_slice ue(v)
if( sps_ max_mtt hierarchy depth inter slice != 0) {

sps_log2 diff max bt min_qt_inter_slice ue(v)

sps_log2 diff max_tt min_qt inter_slice ue(v)
}
if( gtbtt dual tree intra flag) {

sps_log2 diff min_qt min_cb_intra_slice chroma ue(v)
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sps max_mtt hierarchy depth intra slice_chroma ue(v)
if( sps_max mtt hierarchy depth intra slice chroma != 0) {
sps_log2 diff max bt min_qt_intra slice chroma ue(v)
sps_log2 diff max tt min_qt intra_slice_chroma ue(v)
}
}
sps max_luma_transform_size 64 flag u(l)
if( ChromaArrayType != 0) {
sps_joint _cbcr_enabled flag u(1)
same _qp_table for chroma u(1)
numQpTables = same_qgp_table for_chroma 7 1
sps_joint cbcr enabled flag?3:2)
for(i=0;i<numQpTables; i++) {
qp table start minus26[ i ] se(v)
num _points_in_qp_table minusl[1i ] ue(v)
for(j=0;j <= num points in gp table minusl[i];j++) {
delta qp in_val minusi[i][]] ue(v)
delta qp diff val[i][]] ue(v)
}
}
}
sps_sao_enabled flag u(l)
sps_alf enabled flag u(l)
if( sps_alf enabled flag && ChromaArrayType != 0)
sps_ccalf enabled flag u(l)
sps_transform_skip _enabled_flag u(1)
if( sps_transform skip enabled flag ) {
log2 transform skip max size minus2 ue(v)
sps_bdpcm_enabled_flag u(l)
}
sps_ref wraparound enabled_flag u(1)
sps temporal mvp enabled flag u(1)
if( sps_temporal mvp enabled flag)
sps_sbtmvp enabled flag u(l)
sps amvr_enabled flag u(l)
sps_bdof enabled flag u(l)
if( sps_bdof enabled flag)
sps_bdof pic present flag u(l)
sps_smvd_enabled flag u(l)
sps_dmvr enabled flag u(l)
if( sps dmvr enabled flag)
sps_dmvr pic_present flag u(l)
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sps_ mmvd _enabled_flag u(1)
sps_isp_enabled flag u(1)
sps_mrl enabled_flag u(l)
sps_mip enabled_flag u(1)
if( ChromaArrayType != 0)

sps_cclm_enabled_flag u(1)
if( chroma format idc == 1) {

sps_chroma_horizontal collocated flag u(l)

sps_chroma vertical collocated flag u(l)
}
sps_mts enabled flag u(1)
if( sps_mts_enabled flag) {

sps_explicit mts_intra_enabled flag u(1)

sps_explicit mts_inter_enabled_flag u(1)
}
six minus max num merge cand ue(v)
sps_sbt_enabled_flag u(l)
sps_affine enabled flag u(1)
if( sps_affine enabled flag) {

five minus max num subblock merge cand ue(v)

sps_affine type_flag u(1l)

if( sps_amvr enabled flag)

sps_affine_amvr_enabled_flag u(l)
sps_affine prof enabled_flag u(l)
if( sps_affine prof enabled_ flag )
sps_prof pic_present flag u(l)
}
sps_palette_enabled_flag u(l)
if( ChromaArrayType == &&
Isps max luma transform size 64 flag )

sps_act_enabled flag u(1)
if( sps transform skip enabled flag || sps_palette enabled flag )

min_qp prime ts minus4 ue(v)
sps_bcw_enabled flag u(l)
sps_ibc_enabled_flag u(l)
if( sps_ibc_enabled flag )

six minus max num_ibc merge cand ue(v)
sps_ciip_enabled_flag u(1)
if( sps._ mmvd enabled flag)

sps_fpel mmvd_enabled_flag u(l)
if( MaxNumMergeCand >= 2) {

sps_gpm_enabled_flag u(1l)
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if( sps_gpm enabled flag && MaxNumMergeCand >= 3)

max num merge cand minus_max_num_gpm cand ue(v)
t
sps_lmcs_enabled_flag u(l)
sps_lfnst enabled flag u(l)
sps_ladf enabled_flag u(1)
if( sps_ladf enabled flag ) {
sps_num_ladf intervals minus2 u(2)
sps_ladf lowest_interval qp_offset se(v)
for(i=0;i<sps num ladf intervals minus2 + 1; i++) {
sps_ladf gqp offset[ 1] se(v)
sps_ladf delta_threshold_minusl[ i | ue(v)
t
}
log2 parallel merge level minus2 ue(v)
sps_explicit_scaling_list_enabled flag u(l)
sps_dep quant_enabled_flag u(l)
if( !sps_dep quant enabled flag )
sps_sign data hiding_enabled_flag u(1)
sps_virtual boundaries_enabled flag u(1)
if( sps_virtual boundaries_enabled flag ) {
sps_virtual boundaries_present_flag u(1l)
if( sps_virtual boundaries_present flag ) {
sps_num_ver_virtual_boundaries u(2)
for(i=0;i<sps num_ver virtual boundaries; i++)
sps_virtual boundaries_pos_x[1 ] u(13)
sps_num_hor_virtual_boundaries u(2)
for(i=0;i<sps num hor virtual boundaries; i++)
sps_virtual boundaries_pos_y[ i ] u(13)
}
}
if( sps_ptl dpb_hrd params present flag) {
sps_general hrd params_present_flag u(l)
if( sps general hrd params present flag ) {
general hrd parameters( )
if( sps_max_sublayers minusl >0 )
sps_sublayer cpb_params_present_flag u(l)

firstSubLayer = sps_sublayer cpb_params_present flag ? 0
sps_max sublayers minusl

ols hrd parameters( firstSubLayer, sps_max_sublayers minus] )

}

}
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field seq flag u(1)
vui_parameters present flag u(1)
if( vui_parameters present flag )
vui_parameters( ) /* Puoc dic ta trong ITU-T H.SEI | ISO/IEC
23002-7 */
sps_extension_flag u(l)
if( sps_extension flag )
while( more rbsp data())
sps_extension data_flag u(1)
rbsp trailing bits( )

}

Bang SPS nhu trén c6 thé duwoc mo rong nhu duge md ta trén day dé tich hop chi dau

c6 mat chuyén dong toan cuc nhu duoc thé hién trén bang 6:

sequence parameter _set rbsp() { B6 mo ta
sps_sequence parameter set id ue(v)

global motion_present u(l)
rbsp trailing bits()

}

Céc trudng bd sung co6 thé dugc tich hop trong SPS dé phan 4nh céc chi dau khac nhw
dugc mo ta trong sang ché nay.

Trong mdt phwong 4n, va van tham chiéu dén Fig.2, sps_affine_enabled_flag trong
PPS va/hodc SPS c6 thé chi rd xem liéu viéc bu chuyén dong dua trén m6 hinh afin c6 thé
duoc sir dung cho viéc du doén lién hay khong. Néu sps_affine_enabled flag bang 0 thi ct
phép nay co thé duoc rang budc sao cho khong ¢ viéc bu chuyén dong dua trén md hinh
afin nao duoc st dung trong chudi video mudn hon ma (code later video sequence, CLVS),
va inter_affine flag va cu_affine_type_flag c6 thé khong c6 mit trong ¢t phap don vi tao
ma ctia CLVS nay. Theo cach khac (sps_affine_enabled flag bang 1), viéc bu chuyén dong
dua trén md hinh afin c6 thé duoc sir dung trong CLVS nay.

Tiép tuc tham chiéu dén Fig.2, sps_affine_type_flag trong PPS va/hodc SPS cé thé
chi rd0 xem liéu viéc bu chuyén dong dua trén mo hinh afin 6 tham sb o thé dugc st dung
cho viéc du doén lién hay khong. Néu sps_affine type_flag bang 0 thi ¢t phap c6 thé dugc

rang budc sao cho khong c6 viéc bu chuyén dong dya trén mo hinh afin 6 tham s6 nao duoc
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st dung trong CLVS, va cu_affine_type_flag co thé khong c6 mit trong ct phap don vi tao
ma trong CLVS. Néu khong (sps_affine_type_flag bang 1) thi viéc bu chuyén dong dua
trén md hinh afin 6 tham sb c6 thé dugc st dung trong CLVS. Khi khong c6 mit, gia tri
cua sps_affine type flag co thé dwoc suy ra 14 bang 0.

Van tham chiéu dén Fig.2, cac CPMV tinh tién c6 thé duoc bao hiéu trong PPS. Cac
didm didu khidn c6 thé dwoc dinh trude. Vi du, diém didu khién MV 0 c6 thé 1a so véi goc
trén cung bén trai cua hinh anh, MV 1 ¢6 thé 1a so v&i goc trén cing bén phai, va MV 3 ¢6
thé 1a so v6i goc dudi cung bén trai cua hinh anh. Bang 4 minh hoa cach tiép can vi du cho
viéc bao hiéu dit liéu CPMV phu thudc vao mé hinh chuyén dong dugc str dung.

Trong phuong an lam vi dy, va van tham chiéu dén Fig.2, mang amvr_precision_idx,
ma no6 ¢ thé duoc bao hiéu theo don vi ma hda, cdy ma hoa, hodc dang tuong tu, c6 thé
chi rd do phén giai AmvrShift ctia chénh I€ch vecto chuyén déng, ma n6 co thé duoc dinh
ra nhu 14 vi du khong nhim muc dich gidi han nhu duoc thé hién trén bang 7 nhu dwoc thé
hién du6i day. Cac chi sé6 mang x0, y0 co thé chi 16 vi tri ( x0, y0 ) ciia mau dd chdi trén
cung bén trai cua khdi tao ma dugc xem xét so voi mau do choi trén clng bén trai cua hinh
anh; khi amvr_precision_idx[ x0 ][ y0 ] khéng c6 mit, n6 ¢o thé duoc suy ra la bang 0. Khi
inter_affine_flag[ x0][y0] bing 0, «cac bién s6 MvdLO[x0][y0][0],
MvdLO[ x0 ][ y0 ][ 1], MvdL1[ x0 ][ y0 ][ 0], MvdL1[x0 ][ yO ][ I ] thé hién céac gia tri
chénh léch vecto chuyén dong twong ung voi cac khdi dugc xem xét, co thé duoc cai bién
bing cach dich chuyén cac gi4 tri nay mot luong bing AmvrShift, vi du nhu nho st dung

MvdLO[ x0 [ yO ][ 0] = MvdLO[ x0 ][ y0 ][ 0 ] << AmvrShift; MvdLO[ x0 ][ yO ][ 1]

MvdLO[ x0 ][ yO ][ 1 ] << AmvrShift; MvdL1[ x0][y0 ][ 0] =
MvdLI[x0][y0 ][ 0] << AmvrShift; va MvdL1[ x0 J[yO ][ 1] =
MvdL1[x0][y0][ 1] << AmvrShift. Khi inter affine_flag[ x0 ][ y0 ] bang 1, cac bién
MvdCpLO[x0 ][ y0][0]1[ 01, MvdCpLO[ x0 ][ y0 1[0 ][ 1],
MvdCpLO[x0 ][ y0 ][ 1101, MvdCpLO[ x0 ][ y0O [ 1][ 1],

MvdCpLO[ x0 J[y0][2][ 0] va MvdCpLO[ x0 J[yO ][ 2 ][ 1] co thé duoc cai bién thong
qua viéc dich chuyén, vi du nhu sau: MvdCpLO[x0][y0][0][0]
MvdCpLO[x0 ][y0][0][ 0] << AmvrShift; ~ MvdCpL1[x0 ][ y0] (011 =
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MvdCpL1[ x0 ][ yO [ 0][ 1] << AmvrShift; MvdCpLO[ x0 ][ yO ][ 1][ 0] =
MvdCpLO[ x0 J[y0 ][ 1 ][ 0] << AmvrShift; MvdCpL1[ x0 ][ yO ] [T][1] =
MvdCpL1[x0][yOI[ 1 ][ 1] << AmvrShift, MvdCpLO[ x0 ][ y0][2][ 0] =

MvdCpLO[ x0 J[y0][2][ 0] << AmvrShift; va MvdCpL1[x0][y0] [2][1] =
MvdCpL1[ x0][y01[2][ 1] << AmvrShift

g |I_ = | AmvrShift

2 & 2 inter_affine flag | CuPredMode[ chType ][ x inter_affine flag ==0

= g | ==1 01[y0] == &&

0o a MODE IBC) CuPredMode[ chType ][ x
%3: 0][y0] != MODE_IBC
=

0 |- 2 (1/4 mau do |- 2 (1/4 mau do choi)

choi)
1 |0 0 (1/16 mau dd | 4 (1 mau do choi) 3 (1/2 méu do choi)
chéi)
1 4 (1 mAu d6 chéi) | 6 (4 mau dd choi) 4 (1 miu do chéi)
2 - - 6 (4 miu do choi)

Tham chiéu thém dén Fig.2, chuyén dong toan cuc co thé 1a twong dbi so voi khung
duoc tao ma trude d6. Khi chi mét tap hop cta cac tham $6 chuyén dong toan cuc c6 mat,
chuyén dong co thé 13 so véi khung ma né duge biéu dién ngay trude khung hién tai.

Van tham chiéu dén Fig.2, chuyén dong toan cuc cd thé biéu dién chuyén dong ndi
trdi trong khung. Nhidu khéi trong khung c6 thé c6 kha nang c6 chuyen dong ma né la
giéng nhu rit tuong ty véi chuyén dong toan cuc. Cac ngoai 1¢ ¢6 thé 1a cac khdi véi chuyén
dong cuc bd. Viéc gilt viéc bu chuyén dong khéi tuong thich véi chuyén dong toan cyc c6
thé 1am giam d6 phitc tap bd ma hoa va do phirc tap bd giai ma va c6 thé cai thién hidu qua
nén.

Trong mét s6 cach thi hanh, va tiép tuc tham chiéu dén Fig.2, néu chuyén dong toan
cuc duoc bao hiéu trong tiéu dé nhu PPS hodc SPS thi mé hinh chuyén dong trong SPS nay
c6 thé duoc ap dung cho tAt ca cac khéi trong hinh anh. Vi du, néu chuyén dong toan cuc
stt dung chuyén dong tinh tién (vi du, md hinh chuyén dong = 0) thi tat ca cac don vi du
doan (PU) trong khung ciing ¢6 thé dwoc gioi han thanh chuyén dong tinh tién (vi du, mo
hinh chuyén déng = 0). Trong trudng hop nay, cac md hinh chuyén dong thich tmg c6 thé

khong duoc st dung. biéu nay cling co thé duoc duoc bao hiéu trong SPS nho st dung co
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use_gm_constrained_motion_models. Khi ¢ nay dugc dat la 1, c4c md hinh chuyén dong
thich tng c6 thé khong duoc sit dung trong bd giai ma, thay vao do, m hinh chuyén dong
don ¢6 thé duoc st dung cho tAt ca cac PU.

Van tham chiéu dén Fig.2, trong mot s& cach thi hanh cua sang ché ndy, viéc bao hiéu
chuyén dong c6 thé khong thay d6i qua cac PU. Thay vao d6, mo hinh chuyén dong c6 dinh
6 thé duoc st dung bé‘mg cach bao hiéu mo hinh chuyén dong mot l4n trong SPS. Cach
tiép cap nay co thé thay thé chuyén dong toan cuc. Viéc sit dung mo hinh chuyén dong cb
dinh c6 thé duoc chi 15 tai bd ma héa dé 1am giam do phitc tap; vi dy, bd ma hoa co thé
duoc gi6i han thanh mé hinh tinh tién, ma n6 c6 thé 1a lgi thé cho cac thiét bi cong suét
thép, chéng han nhu cac thiét bi cong suét tinh toan thép. Vi du, cdc mo hinh chuyén dong
afin c6 thé khong duoc sir dung, vi du nhu duoc chi rd trong hd so ctia bd ma hoa. Vi du
nay c6 thé 1a hitu dung dbi voi cac ing dung theo thoi gian thuc, chéng han nhu hgi thao
video, co s& ha ting thong tin van vat (information of things, IoT), cac camera an ninh, va
dang tuong tu. Biang cach st dung mo hinh chuyén dong c¢b dinh, c6 thé khong can phai
dua vao viéc bao hiéu du thira trong dong bit.

Tham chiéu thém dén Fig.2, sang ché nay khong bi giéi han & cac k§ thuat ma hoa su
dung chuyén dong toan cuc ma co thé 4p dung cho mdt pham vi rong hon cua céac k¥ thuat
ma hoa.

Nhu dugc md ta trén day, va van tham chiéu dén Fig.2, chuyén dong toan cuc c6 thé
biéu dién chuyén dong ndi troi trong khung. Nhiéu khdi trong khung c6 thé c6 kha ning c6
chuyén déng ma né 1a gibng nhu rat tvong tu voi chuyén dong toan cuc, v6i ngoai 18 la cac
khdi voi chuyén dong cuc bd. Viée gilt viée bu chuyén dong khéi tuong thich véi chuyén
dong toan cuc co thé lam giam do phire tap bd ma hoa va do phirc tap bo giai ma, va co thé
cai thién hiéu qua nén.

Vin tham chiéu dén Fig.2, thay vi viéc rang budc chuyén dong ctia moi khéi phai
gidng nhu md hinh chuyén dong, chang han nhu, ma khong giéi han ¢, m6 hinh chuyén
ddng toan cuc, dugc bao hiéu trong tiéu dé, chang han nhu PPS hodc SPS, mé hinh chuyén
dong duoc ap dung cho mdi khéi trong khung co6 thé duoc rang budc thanh cac md hinh

chuyén dong twong tu. Cac md hinh chuyén dong twong tu c6 thé bao gdm cac mo hinh ma
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chung c6 cuing mdt do phuc tap hodc it phirc tap hon. Vi du, ba mé hinh sau day duoc thé

hién trong cot dAu tién ctia bang 5 theo thir ty 4 phitc tap tang dan.

M5 hinh chuyén dong toan cuc St dung mo hinh chuyén dong trong viéc tao ma
lién

Tinh tién (MM = 0) Tinh t1en

Afin 4-tham sé (MM=1) Tinh tlen hodc afin 4-tham so

Afin 6-tham sb (MM 2) Tinh tién hoic afin 4-tham s6 hodc afin 6-tham 56

Van tham chiéu dén Fig.2, cot thi hai ciia bang 5 thé hién cdc md hinh chuyén dong
¢6 thé dugc cho phép dé khéi st dung cho viéc tao ma lién. Vi du, mot sb cach thi hanh cua
sang ché nay co thé cho phép PU 14y m hinh chuyén dong trong do6 chi s6 ctia mo hinh
chuyén dong nay 12 nho hon hodc bang chi sé ctia md hinh chuyén dong cho chuyén dong
toan cuc.

Tiép tuc tham chiéu dén Fig.2, viéc gift cac md hinh chuyén dong twong thich véi
chuyén dong toan cuc 6 thé cho phép st dung céc diém didu khién chuyén dong toan cuc
lam céc Ung vién du doan vecto chuyén dong. Cac CPMV chuyén dong toan cuc co thé
bidu dién chuyén dong twong tu nhu chuyén dong cta cac PU va tao nén cac img vién du
doan MV tot.

Fig.3 1a so dd ludng xir Iy minh hoa phwong én vi du cua quy trinh 300 cta viéc ap
dung mo hinh chuyén dong twong ty nhu mo hinh chuyén dong toan cuc dugce bao hicu
trong tiéu de.

Tai buéc 305, dong bit duge nhan béi b gidi ma. Khdi hién tai co thé duoc chira
trong dong bit ma bd gidi ma nhan. Dong bit c6 thé bao gdm, vi dy, dit ligu dugc tim thay
trong dong cla cac bit mano la d4u vao cho bd giai ma khi st dung viéc nén dit liéu. Dong
bit ¢6 thé bao gdm thong tin cin thiét d¢ giai ma video. Viéc nhén co thé bao gém viéc trich
xuét va/hodc phan tich ¢t phap khoi va thong tin bao hiéu dugc lién két v4i né tor dong bit.
Trong mot sé cach thi hanh, khoi hién tai c6 thé bao gdm don vi cdy tao ma (coding tree
unit, CTU), don vi tao ma (coding unit, CU), va/hodc don vi du doan (prediction unit, PU).

Tai budc 310, va vin tham chiéu dén Fig.3, tiéu d& duoc lién két v6i khung hién tai
va bao gé)m tin hiéu dac trung cho viéc chuyén dong toan cuc dugc cho phép thuc hién va

con dic trung cho cac tham so ciia mo hinh chuyén dong co thé duoc trich xuat. Tai budce
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315, khung hién tai c6 thé dwoc giai mi. Viéc giai ma co thé bao gém viéc sit dung md hinh
chuyén dong cho mdi khéi hién tai c6 do phirc tap nhé hon hodc béng do phuc tap cia mo
hinh chuyén dong toan cuc.

Fig.4 1a so dd khdi hé théng minh hoa phwong an lam vi du cua bd giai ma 2400 co
kha ndng gidi ma dong bit bao gdm viéc ap dung md hinh chuyén dong twong tu v6i mo
hinh chuyén dong toan cuc dugc bao hiéu trong ti€u dé. Bo giai ma 400 co thé bao gébm bo
xtt 1y bd giai mi entropy 404, bd xtt 1y lwgng tir héa nguoc va bién dbi nguoc 408, bod loc
khit khéi 412, bd dém khung 416, bd xtr Iy bu chuyén ddng 420 va/hodc bo xir 1y dw doan
ndi 424.

Khi van hanh, va vin tham chiéu dén Fig.4, dong bit 428 c¢ thé dugc nhan béi bo giai
ma 400 va duoc nhap vao bd xit Iy bd giai ma entropy 404, ma n6 co thé giai ma entropy
céc phan ctia dong bit thanh cac hé s6 dugc lugng tir héa. Cac he s6 duge luong tir hoa co
thé duge cung cap cho bo xur Iy luong tir hoa nguge va bién ddi nguoc 408, ma no6 co thé
thuc hién viéc lugng tir héa ngugce va bién dbi nguoc dé tao ra tin hiéu phén du, ma no co
thé dugc cong vao dAu ra ctia b xur 1y bu chuyén dong 420 hodc bd xtr Iy du doan ndi 424
ity theo ché dd xi 1y. DAu ra ciia bd xir Iy bu chuyén dong 420 va bo xir Iy du doan ndi 424
c6 thé bao gém viéc du doan khoi dua trén khéi duoc gidi ma trude do. Téng cua viéc du
doan va phin du c6 thé dugce xit Iy boi bo loc khir khoi 412 va duge huu trit trong bo dém
khung 416.

Fig.3 la so dd ludng xur Iy minh hoa phuong an lam vi du cua quy trinh 300 cua viéc
mi héa video bao gdbm viéc 4p dung mé hinh chuyén dong tuong tu v6i mé hinh chuyén
dong foan cuc dugc bao hiu trong ti€u @& theo mdt sb khia canh cua sing ché nay ma no
c6 thé 1am giam d6 phirc tap ma hoa trong khi lam tang hiéu qua nén. Tai budc 305, khung
video c6 thé trai qua viéc phan doan khéi ban diu, vi dy, sir dung so d6 phan ving khoi
macro duoc tao ciu trac cdy ma n6 co thé bao gébm viéc phan ving khung hinh anh thanh
cac CTU va cac CU.

Tai budc 310, va van tham chiéu dén Fig.3, chuyén déng toan cuc cho khoi hodc
khung hién tai c6 thé duoc xéc dinh. Tai budc 315, khéi ¢6 thé duoc ma hoa va duge dua

vao trong dong bit. Viéc ma hoa c6 thé bao gom viéc bao hiéu trong tiéu dé rang doi vo tat
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c4 cac khdi trong khung, md hinh chuyén dong tuong tw voi mo hinh chuyén dong toan cuc
can duogc ap dung. Viéc ma hoa, vi du, c6 thé bao g6m viéc stir dung cac ché do du doan
lién va ndi.

Fig.6 1a so dd khdi hé théng minh hoa phuong an lam vi du cua bo ma hoéa video 600
¢6 kha nang ap dung mo6 hinh chuyén dong twong tu nhw mo hinh chuyén dong toan cuc
duogc bao hiéu trong tiéu dé. B6 ma hoa video vi du 600 co6 thé nhan video dau vao 604, ma
n6 c6 thé da duoc phan doan va/hodc phan chia ban dAu theo so dd xtr 1y, chang han nhu
so dd phan ving khéi macro duoc tao ciu tric ciy (vi du, cdy tir phan cong cay nhi phén).
Vi du vé so dd phan ving khdi macro duoc tao ciu tric cdy co thé bao gdm viéc phén ving
khung hinh anh thanh céc phan ti khéi 16n duoc goi 1a cac don vi cdy tao ma (CTU). Trong
mot s6 cach thi hanh, mdi CTU c6 thé con duoc phan ving mot hodc nhiéu 14n thanh mot
s6 khdi con duoc goi 1a cac don vi tao ma (CU). Két qua cudi cung cua viéc phan chia nay
¢6 thé bao gé)ln nhém cac khdi con ma ching cé thé duoc goi la cac don vi du doan
(predictive unit, PU). Céac don vi bién d6i (Transform unit, TU) ciing c6 thé duoc sir dung.

Vin tham chiéu dén Fig.6, bd ma héa video vi du 600 c6 thé bao gom bé xur Ly du
doan ndi 612, bd xu 1y ude luong/bu chuyén dong 612 (cling dugc goi la bo xu ly du doéan
lién) c6 kha nang xdy dung danh sach ung vién vecto chuyén dong bao gdm viéc thém tmg
vién vecto chuyén dong toan cuc don vao danh séch ung vién vecto chuyén dong nay, bd
xtt 1y bién d6i/lwong tir héa 616, bd xir 1y lugng tir hoa nguoc/bién d6i ngugc 620, bd loc
trong vong 624, bd dém hinh anh dugc giai ma 628, va/hodc bo xtr 1y tao ma entropy 632.
Céc tham sb dong bit c6 thé duoc nhap vao bo xtr Iy tao ma entropy 632 dé dua vao trong
dong bit dau ra 636.

Khi van hanh, va tiép tuc tham chiéu dén Fig.6, d6i v6i mdi khdi ctia khung cta video
dau vao 604, viéc lidu s& xtr Iy khdi thong qua viéc dy doan hinh anh ndi hay str dung viéc
udc luong/bu chuyén dong c6 thé duoc xac dinh. Khdi c6 thé duoc cung cap cho b xtr 1y
du dodn noi 608 hodic bd xit 1y ude lugng/bu chuyén dong 612. Néu khéi can duge xir 1y
thong qua viéc du dodn ndi thi bo xi Iy du doan ndi 608 c6 thé thuc hién viée xir Iy dé xuat
ra bd du doan. Néu khdi cin duoc xu 1y thong qua viéc ude luong/bu chuyén dong thi bd

xir 1y wéc luong/bu chuyén déng 612 c6 thé thuc hién viée xit 1y bao gom viée xay dung
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danh sich g vién vecto chuyén dong bao gbm viéc thém mg vién vecto chuyén dong
toan cuc don vao danh sach (rng vién vecto chuyén dong nay, néu c6 thé ap dung duoc.

Vin tham chiéu dén Fig.6, phin du c6 thé dugc tao ra bang viéc trir by du doén khoi
video diu vao. Phin du c6 thé duoc nhan bsi b xir Iy bién ddi/luong tir héa 616, ma né c6
thé thue hién vide xir 1y bién ddi (vi du, bién doi cosin rdi rac (discrete cosine transform,
DCT)) dé tao ra cac hé s6, ma chung c6 thé duoc luong tir hoa. Cac hé s6 duoc luong tir
hoa v théng tin bao hidu bat ky dugc lién két véi chiing c6 thé dugc cung cép cho bo xur
1y tao ma entropy 632 dé ma hoa entropy va dua vao trong dong bit dau ra 636. Bo xu ly
ma hoa entropy 632 co thé hd tro viéc ma hoa thong tin bao hiéu lién quan t6i viéc ma hoa
khéi hién tai. Thém vao do, cac hé sb dugc lugng tir hoa c6 thé duge cung cép cho bo xir
1y lugng tir hoa nguoc/bién ddi nguoc 620, ma nd co thé tai tao cac diém anh, ma chung c6
thé duge két hop véi bd du dodn va dugce xur Iy bdi bd loc trong vong 624, d4u ra ctia né co
thé dugc luu trit trong bd dém hinh anh dugc giai ma 628 dé sir dung boi bd xir Iy wde
lugng/bu chuyén dong 612 ma nd c6 kha nang xay dung danh sach irng vién vecto chuyén
dong bao gbm viéc thém ng vién vecto chuyén dong toan cuc don vao danh sach ng vién
vecto chuyén dong nay.

Tham chiéu thém dén 6, mic dit mot sé bién thé da dugc mo ta chi tiét trén déy, cac
cai bién hodic bd sung khac ciing 1a kha thi. Vi du, trong mdt s6 céch thi hanh, cac khéi hién
tai ¢6 thé bao gdm cac khdi dbi xting bat ky (8x8, 16x16, 32x32, 64x64, 128 x 128, va dang
twong tu) cling nhu khdi bit dbi xting bat ky (8x4, 16x8, va dang tuong tu).

Trong mot s6 cach thi hanh, va van tham chiéu dén Fig.6, cay quyét dinh t& phan cong
nhi phan (quadtree plus binary decision tree, QTBT) co thé duoc thi hanh. Trong QTBT,
tai murc don vi ciy tao ma, cac tham ) phan vung ciia QTBT ¢6 thé duoc dan ra theo cach
dong dé thich tmg véi cée ddc diém cuc bd ma khong can truyén phi tén bat ky. Tiép do,
tai muc don vi tao ma, cAu trac cay quyét dinh bo phan loai chung (joint-classifier) c6 thé
loai trir nhitng lan 1ap khong can thiét va kiém soat rui ro cua viéc du doan sai. Trong mot
s6 cach thi hanh, ché dd cap nhat khéi khung LTR c6 the 1a kha dung dudi dang tuy chon
b sung kha dung tai moi ntt 14 cia QTBT.

Trong mdt sb cach thi hanh, va vAn tham chiéu dén Fig.6, cic phan tir ctt phap bd sung
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c6 thé dugc bao hiéu tai cac mirc phan cép khéc nhau cta dong bit. Vi du, c& co thé duoc
cho phép cho toan bd chudi qua viéc dua vao c& cho phép dugc tao ma trong tdp tham sO
chudi (Sequence Parameter Set, SPS). Hon nira, c& CTU ¢6 thé dugc tao m3 tai mic don
vi cay tao ma (CTU).

CAn luu ¥ rang mot hoac nhiéu khia canh va phuong an bt ky trong sb cac khia canh
va cac phuong an dugc md ta & day co thé dugc thi hanh mot cdch thuén tign nho s dung
hé mach dién ti k¥ thuat 56, hé mach tich hop, cac mach tich hop chuyén dung (application
specific integrated circuit, ASIC) duoc thiét ké ddc biét, cdc mang cdng lap trinh dugc dang
truong (field programmable gate array, FPGA), ph?m cung, phﬁn sun, phﬁn mém may tinh,
va/hoac nhitng sy két hop ctia ching, nhu dugc thuc hién va/hoic thi hanh trong mot hodc
nhidu méy (vi du, mot hodic nhidu thiét bj tinh todn ma ching dwoc s dung lam thiét bi tinh
toan nguoi dung cho tai liéu dién t, mot hodc nhiéu thiét bi may chu, chéng han nhu may
chu tai liéu, v.v.) duoc 1ap trinh theo cdc ndi dung boc 10 ctia ban mo ta nay, nhu s€ trd nén
rd rang dbi voi nhitng nguoi co trinh do trung binh trong linh vuc may tinh. Cdc khia canh
hodic chc diu higu khac nhau nay c6 thé bao gdm cach thi hanh trong mot hoac nhiéu chuong
trinh va/hodic phin mém may tinh ma chung 1a ¢6 thé thuc thi duge va/hodc co thé dién dich
dugc trén hé théng lap trinh duoc bao gém it nhat mot bd xir Iy 1ap trinh dugc, ma no cod
thé 1 chuyén dung hodc da nang, dugc ghép ndi de nhan di liéu va cdc 1énh tir, va dé truyén
dit lidu va céc 1énh t6i, hé thong luu tri, it nhdt mot thiét bi dAu vao, va it nhit mot thiét
bj du ra. Viéc tao ma phan mém thich hop hoan toan c6 thé duge chuén bi bdi cac 13p trinh
vién c6 trinh dd dua trén cac ndi dung boc 16 cua sang ché, nhu s& tré nén rd rang dbi véi
nhitng ngudi cé trinh d6 trung binh trong linh vue phan mém. Cac khia canh va cac cach
thi hanh néu trén, st dung phan mém va/hodc cidc mddun phan mém, ciing ¢6 thé bao gom
phan cting thich hop dé hd tro trong viée thi hanh cac 1énh c6 thé thuc thi dugc bang may
ctia phan mém va/hodc modun phan mém nay.

Phan mém nay c6 thé 12 san pham chuong trinh méy tinh ma no st dung phuong tién
lyu trit doc duoc bang may. Phuong tién luu trit doc duoc bang may co6 thé 14 phuong tién
bat ky ma no6 cé kha nang luu trit vi/hodc ma héa chudi cac 1énh dé thuc thi bai may (vi

du, thibt bi tinh toan) va khién cho may nay thyc hién phuong phap va/hodc phuong an bat
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ky trong s6 cac phuong phép va/hodc cac phuong an dugc mo ta & day. Cac vidu vé phuong
tién luu trit doc dugc bang may bao gbm, nhung khong bi gidi han &, dia tu, dia quang (vi
du, CD, CD-R, DVD, DVD-R, v.v.), dia tir quang, thiét bi nhé chi doc (read-only memory,
“ROM”), thiét bi nhd truy cap ngau nhién (random access memory, “RAM”), thé tu, thé
quang, thiét bi nh¢ trang thai ran, EPROM, EEPROM, céc thiét bi 16gic lap trinh duge
(Programmable Logic Device, PLD), va/hodc nhiing su két hop bat ky ctia ching. Phuong
tién doc dugc bﬁng may, nhu dugc su dung & day, duoc du tinh bao gém mot phuong tién
don cling nhu mt tap hop cac phuong tién tach biét vé vatly, vi du chang han nhu mot tap
hop cuia cac dia compédc hodc mdt hodc nhiéu 8 dia cimg két hop v6i bd nhé may tinh. Nhu
duogc st dung ¢ day, phuong tién luu trir doc dugc bé“mg may khong bao gém cac dang
chuyén tiép ctia hoat dong truyén tin hiéu.

Phan mém nay ciing c6 thé bao gdm thong tin (vi dy, dit li¢u) dugc mang dudi dang
tin hiéu dit liéu trén bd mang dir li€u, chéng han nhu song mang. Vi duy, thong tin co thé
thuc thi bé‘lng may co thé duoc dua vao dudi dang tin hiéu mang dit liéu duoc thyc hién
trong bo mang dit liéu trong d6 tin hiéu nay ma héa chudi 1énh, hodc mot phﬁn clia no, dé
thuc thi béi méy (vi du, thiét bj tinh toan) va théng tin lién quan bat ky (vi du, céc chu tric
dit liéu va dir liéu) ma no khién cho may nay thuc hién phwong phap va/hodc phuong an
bét ky trong s6 cac phuong phap va/hodc cac phuong 4n duge mo ta o day.

Céc vi du vé thiét bi tinh toan bao gdm, nhung khong bi gi6i han 6, thiét bi doc sach
dién tir, tram mAy tinh, may tinh dAu cudi, may tinh chu, thiét bi cam tay (vi du, mdy tinh
bang, dién thoai théng minh, v.v.), tmg dung web, bd dinh tuyén mang, bd chuyén mach
mang, cAu néi mang, may bt ky c6 kha nang thyc thi chudi 1énh ma ching chi 15 hoat dong
can duoc thuc hién béi may do, va nhirng sy két hop bat ky ctia chiing. Trong mét vi du,
thiét bi tinh toan c6 thé bao gbm va/hodc dugc trang bi trong ki bt.

Fig.7 thé hién phép biéu didn dang biéu dd ctia mot phuong én vé thiét bi tinh toan
dudi dang 1am vi du ctia hé théng may tinh 700 ma t4p 1énh dé khién cho hé théng diéu
khién thuc hién mot hodc nhiéu khia canh va/hodc phuong phap bat ky trong s6 cac khia
canh va/hodc cac phuong phdp cua sang ché c6 thé duoc thuc thi bén trong n6. Viéc nhidu

thiét bi tinh todn c6 thé duge sit dung dé thi hanh tap 1énh duoc tao cau hinh dic biét dé
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khién cho mét hodc nhiéu thiét bi trong s6 cac thiét bi nay thyc hién mot hoac nhiéu khia
canh va/hodc phuong phéap bat ky trong s& cac khia canh va/hodc cdc phuong phap cia sang
ché ciing di dugc du lidu. Hé thong may tinh 700 bao gdm bd xur 1y 704 va bd nhé 708 ma
ching truyén thong véi nhau, va véi cac thanh phan khéc, thong qua bus 712. Bus 712 ¢6
thé bao gé)ln loai bAt ky trong mot s6 loai chu trac bus bao gém, nhung khong bi gidi han
&, bus bo nhd, bd didu khién bd nhd, bus ngoai vi, bus cuc bg, va nhimg su két hop bt ky
ciia chiing, st dung kién trac bt ky trong s6 nhiéu kién trc bus khac nhau.

Bd nhd 708 co thé bao g&‘)m cac thanh phé‘m khac nhau (vi du, cac phuong tién doc
dugc bang miy) bao gbm, nhung khong bi giéi han g, thanh phéan nhé truy nhap ngAu nhién,
thanh phén chi doc, va nhiing su két hop bat ky ciia chung. Trong mot vi duy, hé théng vao/ra
co ban 716 (basic input/output system, BIOS), bao gdm cac doan chuong trinh co ban ma
chung giup truyén thong tin gilta cac phan tir bén trong hé théng may tinh 700, ching han
nhu khi khéi dong, c6 thé dugc luu tri trong b nhd 708. B nhé 708 cling co thé bao gdbm
(vi du, dugc luu trit trén mot hoac nhiéu phuong tién doc duoc bé‘mg may) cac 1énh (vi dy,
phﬁn mém) 720 thyc hién mét hodc nhiéu khia canh va/hodc phuong phap bét ky trong s6
cac khia canh va/hodc cic phuong phép cua sang ché. Trong mot vi du khac, b nho 708
c6 thé con bao gdm s6 luong bat ky cuia cac mbédun chuong trinh bao gdm, nhung khong bi
gidi han ¢, hé diéu hanh, mot hoac nhiéu chuong trinh ung dung, cac mddun chuong trinh
khéc, dit liéu chuong trinh, va nhiing su két hop bat ky ctia chung.

Hé théng méy tinh 700 ciing c6 thé bao gdm thiét bi luu trit 724. Cac vi du vé thiét bi
luru tri¥ (vi du, thiét bi lwu trix 724) bao gdm, nhung khong bi gi6i han 6, b dia ctmg, 6 dia
tir, 6 dia quang két hop véi phuong tién quang, thiét bi nhé trang thai ran, va nhitg su két
hop bat k¥ cia chung. Thiét b luu tri 724 c6 thé dwoc két nbi voi bus 712 boi giao dién
thich hop (khong dugc thé hién). Cac giao dién vi du bao gdm, nhung khong bi gidi han 0,
SCSI, gan kém cong nghé tién tién (advanced technology attachment, ATA), ATA nbi tiép,
bus néi tiép van nang (universal serial bus, USB), IEEE 1394 (FIREWIRE), va nhiing su
két hop bat ky cta chung. Trong mot vi dy, thiét bi lwu trit 724 (hodc mot hodc nhiéu thanh
phan ctia no) co thé duoc giao tiép theo cach thao ra dugc v6i hé thdng may tinh 700 (vi

du, thong qua bo két ndi cong ngoai (khong duoc thé hién)). Cu thé, thiét bi luu trit 724 va
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phuong tién doc dugc bang may duoc lién két 728 c6 thé cung cap bo luu trit bat kha bién
vi/hoiic kha bién ciia cac 1énh doc dugc bing may, céc cau tric dit liéu, cdc mddun chuong
trinh, va/hodc dit liéu khac cho hé théng may tinh 700. Trong mot vi du, phﬁn mém 720 ¢cob
thé nim, hoan toan hodc mot ph?m, bén trong phuong tién doc dugc bang may 728. Trong
mot vi du khéc, phén mém 720 ¢o6 thé nim, hoan toan hodc mot phﬁn, bén trong bd xur 1y
704.

Hé théng may tinh 700 ciing c6 thé bao gdm thiét bi dau vao 732. Trong mot vi du,
ngudi ding ciia hé théng méy tinh 700 6 thé nhap cic ménh 1énh va/hodc thong tin khac
vao trong hé théng may tinh 700 théng qua thiét bi dau vao 732. Céac vi du vé thiét bi diu
vio 732 bao gdm, nhung khong b gi6i han &, thiét bi dau vao chit va s6 (vi du, ban phim),
thiét bi tro, cAn didu khién, tay cAm diéu khién trd choi, thiét bi dAu vao am thanh (vi du,
micro, hé théng dap mg giong noi, v.v.), thiét bi didu khién con tro (vi du, con chudt), tAm
cham, may quét quang hoc, thiét bi chup video (vi du, camera tinh, camera video), man
hinh cam @mg cham, va nhimg su két hop bt ky ctia ching. Thiét bi dau vao 732 c6 thé
dugc giao tiép v&i bus 712 théng qua giao dién bét ky trong s6 nhiéu giao dién khac nhau
(khong duoc thé hién) bao gdm, nhung khong bi gi6i han 6, giao dién nbi tiép, giao dién
song song, cong tro choi, giao dién USB, giao dién FIREWIRE, giao dién truc tiép véi bus
712, va nhing su két hop bat ky ciia ching. Thiét bi dau vao 732 c6 thé bao gém giao dién
man hinh cham ma no6 c6 thé 1a mot phan ctia hodc tach biét khoi bd hién thi 736, dugc md
t4 them bén dudi. Thit bi diu vao 732 c6 thé duge su dung lam thiét bi chon cia nguoi
dimg dé chon mot hodc nhiéu biéu dién do hoa trong giao dién dd hoa nhu dugc mo ta trén
day.

Nguoi dung cling ¢ thé nhap cac ménh 1énh va/hogc thong tin khac vao hé théng may
tinh 700 thong qua thiét bi luu trir 724 (vi du, b dfa thao ra duoc, b dia tac dong nhanh, v.v.)
va/hoiic thiét bi giao dién mang 740. Thiét bi giao di¢n mang, ching han nhu thiét bi giao
dién mang 740, c6 thé dwoc st dung dé két ndi hé thong may tinh 700 véi mot hode nhiéu
mang trong b cac loai mang khac nhau, chéng han nhu mang 744, va mdt hodc nhiéu thiét
bi & xa 748 duoc két ndi vao d6. Cac vi du vé thiét bi giao dién mang bao gdm, nhung

khong bi gidi han 0, cac giao dién mang (vi duy, cac giao dién mang di dong, cac LAN),
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modem, va su két hop bat ky ctia chung. Cac vi du vé mang bao gom, nhung khéng bi gidi
han &, mang dién rong (vi du, Internet, mang doanh nghiép), mang cuc bd (vi du, mang
duoc lién két véi van phong, toa nha, khudn vién hodc khong gian dia 1y tuong d6i nho
khac), mang dién thoai, mang dir liéu duoc lién két véi nha cung cap dién thoai/thoai (vi
du, mang dit liéu va/hodc thoai ctia nha cung cép truyén thong di dong), két ndi truc tiép
gitra hai thiét bi tinh toan, va nhiing su két hop bat ky ctia ching. Mang, chang han nhu
mang 744, cé thé sir dung ché db truyén thong c6 day va/hoac khong day. Nhin chung, cAu
triic lién két mang bét ky co thé duge sir dung. Thong tin (vi du, dit liéu, phan mém 720,
v.v.) ¢6 thé duge truyén thong t&i va/hode tir hé théng méy tinh 700 thong qua thiét bi giao
dién mang 740.

Hg théng may tinh 700 ¢4 thé con bao gdm bé thich tmg hien thi video 752 dé truyén
thong anh c6 thé hidn thi duge t6i thiét bj hién thi, chang han nhu thiét bi hién thi 736. Céac
vi du v& thiét bi hién thi bao gdm, nhung khéng bi gi¢i han 6, bo hién thi tinh thé 1ong
(liquid crystal display, LCD), dén tia am cuc (cathode ray tube, CRT), bd hién thi plasma,
b6 hién thi diot phat sang (light emitting diode, LED), va nhimg su két hop bat ky cua
chiing. B¢ thich tmg hién thi 752 va thiét bi hién thi 736 c6 thé duoc st dung két hop voi
b6 xir Iy 704 dé cung cAp cac biéu dién d6 hoa cua cac khia canh cla sang ché. Ngoai thiét
bi hién thi, hé théng may tinh 700 c6 thé bao gdm mot hogc nhiéu thiét bi dau ra ngoai vi
khac bao g@)m, nhung khong bi gi6i han &, loa &m thanh, may in, va nhiig sy két hop bat
ky ctua ching. Cac thiét bi ddu ra ngoai vi ndy c6 thé duoc két ndi v6i bus 712 thong qua
giao dién ngoai vi 756. Céac vi dy vé giao dién ngoai vi bao gém, nhung khong bi gidi han
&, cong ndi tiép, két ndi USB, két néi FIREWIRE, két ndi song song, va nhiing su két hop
bat ky ctia chung.

Phén néu trén 13 phan mo ta chi tiét ctia cac phuong 4n minh hoa cta sang ché. Cac
c4i bién va nhitng sw bd sung khac nhau cé thé dwgc thuc hién ma khong tach roi khoi
nguyén 1y va pham vi cua sang ché. Cac diu hiéu cia mdi phuong an trong s6 céc phuong
an khac nhau da dugc mo ta trén day co thé dugc két hop véi cac du hiéu cla c4c phuong
4n khac d& duoc mé ta theo cach thich hop dé cung cép nhidu cach két hop vé dau hiéu

trong cac phwong 4n méi c6 lién quan. Hon thé ntra, tuy phan néu trén mo ta mot s6 phuong
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4n riéng biét, nhitng gi da dugc mo ta & day chi don thuin mang tinh minh hoa vé viéc tmg
dung c4c nguyén ly clia sing ché. Thém vao d6, mic du cac phuong phap cu thé ¢ day co
thé dwgc minh hoa va/hodc dugc md ta 1a dugc thuc hién theo mot thir ty nhét dinh, viéc
sap xép thir tw ndy c6 kha nang bién thién cao trong pham vi trinh d¢ trung binh dé dat dugc
cac phuong an nhu dugc boc 16 6 day. Theo do, phﬁn mo ta nay chi nham dé léy lam vi dy,
va theo cach khac khong giéi han pham vi cia sang ché.

Trong céac phan mo ta trén déy va trong cac diém yéu cau bao hd, cac cum tur nhur “it
nhit mot” hodc “mdot hoac nhidu” ¢6 thé xuat hién theo sau boi danh sach lién hop cua cac
phén tor hodc cac d4u hiéu. Thuat ngt “va/hoac” cling co thé xuét hién trong danh sach cia
hai hay nhiéu phén tir hodc dAu hiéu. Trur khi dugc phu nhén theo cach khac theo cach
khong twong minh hodc tuong minh boi ngir canh ma no6 duogc st dung trong d6, cum tur
nhu vy nham dé cap t6i riéng phan tir hodc dAu hiéu bét ky trong sd céc phén tir hodc cac
dhu hicu duoc liét ke, hodc phan tir hogc ddu higu bat ky trong s6 cac phan tir hodc cac ddu
hiéu da néu két hop voi phﬁn tir hoac diu hiéu bat ky trong s6 céc phﬁn tir hoac cac dau
hiéu da néu khac. Vi dy, mdi cum tr trong s6 “it nhat mot thanh phan trong s6 A va B;”
“mdt hodc nhiéu thanh phan trong s6 A va B;” va “A va/hoac B” nhim dé cap toi “chi riéng
A, chi riéng B, hodc A va B clng v6i nhau.” Céch dién giai twong tu cling la danh cho cac
danh sach bao gE‘)m ba hay hon ba khoan muc. Vi du, mdi cum tur trong s6 “it nhat mot
thanh phan trong s6 A, B, va C;” “mdt hodc nhiéu thanh phan trong sb A, B, va C;” va “A,
B, va/hoac C” nham dé cap toi “chi riéng A, chi riéng B, chiriéng C, Ava B cung véi nhau,
A va C cung v6i nhau, B va C cing v6i nhau, hodc A va B va C cung v6i nhau.” Thém vao
d6, viéc st dung thuat nglt “dya trén” trén déy va trong cac diém yéu cau bao ho 13 dé co
nghia 13, “dya it nhat mot phﬁn trén,” sao cho d4u hiéu hoic phﬁn tir khong dugce néu cling
¢6 thé duge cho phép.

Péi tuong dugc md ta & day co thé duoc thuc hién trong cac hé théng, cac thiét bi,
cac phuong phap, va/hodc céc vat pham phu thudc vao c4u hinh mong muén. Cac céch thi
hanh dwoc néu trong phdn mé ta trén day khong thé hién tat ca céc cach thi hanh nhét quan
véi dbi twong dugc md ta & day. Thay vao d6, chiung chi don thudn 12 mot sb vi du nhét

quan véi cac khia canh lién quan dén d6i tuong duge mod ta. Mic du mot vai bién thé da
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duoc mo ta mot cach chi tiét trén day, co thé c6 cac cai bién hodc cac bd sung khac. Cu thé
13, thém céc dAu hiéu va/hodc cac bién thé khac c6 thé dugc cung cap bd sung cho nhiing
gi da dugc néu ra & day. Vi du, cac cach thi hanh dugc md ta trén day co thé dugc hudng
t6i cac td hop va cac td hop con khac nhau clia cac dau higu da duge boc 10 va/hode cac )
hop va céc t6 hop con ctia mdt s6 d4u hiéu khac da dugc bdc 16 trén day. Thém vao do, cac
ludng logic dugc thé hién trén cac hinh v& kém theo va/hodc da dugc mod ta ¢ day khong
nhét thiét yu cAu thir ty cu thé dugc thé hién, hodc thir ty tudn tu, dé dat dugc cac két qua
mong mudn. Cac cach thi hanh khéc co thé nidm trong pham vi cla céc diém yéu cau bao

hd sau day.
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YEU CAU BAO HO

1. BO giai ma, bo giai ma nay bao gom hé mach dugc tao cau hinh dé:

nhan dong bit;

trich xuét tir dong bit nay tép tham s6 duoc lién két voi hinh anh dugc tao ma trong
dong bit nay, trong d6 tap tham s6 nay bao gdm tin hiéu chi ra rang mo hinh chuyén dong
toan cuc duoc cho phép thuc hién, mo hinh Chuyén ddng toan cuc nay bao gém mo hinh
chuyén dong afin sir dung céc vecto chuyén dong cla diém diéu khién; va

giai ma hinh anh dugc tao ma nay nhd st dung md hinh chuyén dong danh cho moi
khéi ctia hinh anh duoc tao ma nay, mo hinh chuyén dong cho mdi khéi nay c6 do phirc tap
ma no6 khong 16n hon d6 phirc tap cua mo hinh chuyén dong toan cuc, trong do do phtc tap

ctia md hinh chuyén dong 1a ham ctia s6 lugng vecto chuyén dong can thict dé giai ma khoi.

2. Bo giai ma theo diém 1, trong d6 tap tham s6 bao gdm tap tham s6 chudi (sequence
parameter set, SPS).

3.B6 giai mé theo diém 1, trong d6 md hinh chuyén dong toan cuc bao ¢dm mb hinh chuyén
dong afin bbn tham sb.

4. B0 giai ma theo diém 1, trong d6 mo hinh chuyén dong toan cuc bao gém md hinh chuyén
dong afin sau tham sd.

5. B0 giai ma theo diém 1, trong d6 mdi khdi 1a don vi cdy tao ma.

6. Bo giai ma theo diém 1, trong d6 mdi khoi 1a don vi tao ma.

7. BO giai ma theo diém 1, trong d6 mdi khdi trong hinh anh duoc tao mé duoc giai ma nho
sir dung md hinh chuyén dong tinh tién.

8. BO giai ma theo diém 1, trong d6 mdi khdi cua ving thu nhét ctia hinh 4nh duoc tao ma
duoc giai ma nho st dung mo hinh chuyén dong toan cuc va mdi khoi trong vung thu hai
cta hinh anh duoc tao ma duge giai ma nho su dung mo hinh chuyén doéng tinh tién.

9. Bo giai ma theo diém 1, trong d6 m6 hinh chuyén dong toan cuc 12 md hinh chuyén dong
afin sau tham s8, mdi khdi trong ving thu nhét ctia hinh anh duoc tao ma dugc giai mé nho

st dung mo hinh chuyén dong toan cuc, va moi khoi cua vung tha hai cua hinh anh duoc
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tao ma duoc gidi ma nhd st dung mét mo hinh hodc cd hai mo6 hinh trong s6 md hinh chuyén
dong afin bbn tham sé va mé hinh chuyén dong tinh tién. |
10. Phwong phép giai ma, bao gbm cac budc:

nhan, bdi bo giai ma, dong bit;

trich xuAt, boi bo gidi ma, tir dong bit nay, tap tham sb dugc lién két voi hinh anh
duoc tao ma trong dong bit ndy, trong d6 tap tham sd nay bao gdm tin hiéu chi ra rang mo
hinh chuyén dong toan cuc duoc cho phép thuc hién, mo hinh chuyén dong toan cuc nay
bao gdbm mo hinh chuyén dong afin st dung cic vecto chuyén dong cua diém didu khién;
va

giai ma, boi bd giai ma, hinh anh duge tao ma nay nhd stt dung md hinh chuyén dong
danh cho mdi khéi cé do phurc tap ma n6 khong 16n hon dd phic tap cua mé hinh chuyén
dong toan cuc, trong o6 do phirc tap cua mo hinh chuyén dong 1a ham cua $6 lugng vecto
chuyén dong can thiét @& giai ma khoi.
11. Phuong phap theo diém 10, trong do tap tham sb bao gdm tap tham s6 chudi (SPS).
12. Phuong phap theo diém 10, trong d6 md hinh chuyén dong toan cuc bao gdm mo hinh
chuyén dong afin bdn tham sb.
13. Phuong phap theo diém 10, trong d6 mo hinh chuyén dong toan cuc bao gdm md hinh
chuyén dong afin siu tham s6.
14. Phuong phép theo diém 10, trong d6 mdi khoi 1a don vi cdy tao ma.
15. Phuong phap theo diém 10, trong d6 m&i khoi 1a don vi tao ma.
16. Phuong phap theo diém 10, trong d6 mdi khdi trong hinh anh dugc tao ma dugc giai
ma nho st dung m6 hinh chuyén dong tinh tién.
17. Phuong phép theo diém 10, trong d6 m&i khéi ctia ving thir nhat ctia hinh dnh dwoc tao
mé duoc giai ma nhd st dung mo hinh chuyén ddng toan cuc va mdi khdi trong ving thir
hai caa hinh anh duoc tao ma duoc giai ma nhd sir dung md hinh chuyén dong tinh tién.
18. Phuong phap theo diém 10, trong d6 m6 hinh chuyén dong toan cuc 1a mé hinh chuyén
dong afin sdu tham $6, mdi khoi trong vung thu nhat cua hinh anh dwoc tao ma dugc giai

ma nho st dung mé hinh chuyén dong toan cuc, va moi khoi cua vung thr hai cua hinh dnh
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duoc tao ma dugc giai ma nho su dung mot md hinh hodc ca hai mo hinh trong s6 m6 hinh

chuyén dong afin bén tham sb va mo hinh chuyén dong tinh tién.
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