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Linh vue ky thuat dwge dé cap

Sang ché dé cap dén 1inh vuc ma héa video. Cu thé hon sang ché dé cap dén

phuong phap ma hoa video hiéu qua cao.
Tinh trang k§ thuit ciia sang ché

Tép thong sd video (Video Parameter set - VPS) di dugc thém vao duéi dang
siéu dit liéu d& mé ta cac dic diém tong quat ctia cac chudi video dugc ma hoa, bao
gbm nhing sy phu thudc giita cac 16p con theo thoi gian. Muyc dich chinh cta viéc
nay 1a dé cho phép kha ning mé rong twong thich cta tiéu chuan xét vé& mat bao hidu
tai 16p hé thdng, vi du, khi 16p co s& ciia ludng bit kha bién mé rong hodc ludng bit da
diém quan sat trong twong lai cAn phai c6 thé duoc giai ma bang bd giai ma ké thira,
nhung thong tin bd sung vé cdu triic ludng bit ma chi lién quan dén bd giai ma cai
tién s& bi bo qua.

Ban chit ky thuit cia sang ché

Céc cAu tric cu phap VPS va vps_extension( ) dugc cap nhat voi mot s6 thao
tac don sach d6i véi phr:Tm md& rong k¥ thuat ma hoa video hiéu suét cao (HEVC
Extensions) trong cac viing ma héa video kha bién, ma hoa da diém quan sat va ma
hoa video 3D. Ngoai ra, bén tity chon bd sung cac ¢t phap dé hd tro cac chudi video

hdn hop trong céc 16p khac nhau dbi véi phan mé rong VPS ciing duge md ta.

Mot khia canh ciia sang ché d& xuét phuong phap duogc l4p trinh trong bd nhé
bat bién ciia thiét bi, phuong phép nay bao gdm budc giai mé ndi dung va truy cap
thong tin lién quan dén ndi dung nay, trong d6 théng tin nay bao gém dit lidu tap
thong s video, va trong d6 dir lidu tap thong s video nay bao gom théng tin béo
hiéu hon hop. Ham tap thong s6 video dugc dung khi xac dinh dt li€u tap thong 36
video theo diéu kién ciia cd mé rong tap thong sb video. Céc ch phap dong chinh
byte dugc dung khi xac dinh dir liéu tdp thong sb video theo diéu kién cta cO mé
rong tap thong sé video. Dir lidu tap thong s6 video nay bao gdm gia tri cac bit duoi

phén tai hitu ich ctia chudi byte thé. Dit liéu tap thong sb video nay duoc x4c dinh ma
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khéng can sir dung cac cti phap dong chinh byte. Dt liéu tap thong s6 video ndy dugce
xéac dinh bang cach st dung hai ¢t phap dé hd tro bao hiéu chudi hdn hop. Dit lidu
tap thong s6 video ndy dugc xac dinh bang cach st dung théng s ¢t phép cd ma hoa
giai mi (codec) hdn hop ngudn. Dit liéu tép thong sb video nay dugc x4c dinh bing
céch str dung thong s ¢t phap c& hién thi video hdn hop ngudn. Dit liéu tap thong sb
video nay dugc xéac dinh bang cach sir dung su hd tro ctia ing dung cu thé va thong
s6 ¢t phap cd hién thi video hdn hop ngudn. Phuong phép nay con bao gdm budc ma
hoéa noi dung. Thiét bi néu trén bao gdm may tinh c4 nhan, méy tinh x4ch tay, may
tinh tram, may chu, may tinh 16n, may tinh cam tay, may trg giup ca nhan ky thuét
s, dién thoai di dong, dd dung thong minh, m4y choi game, may anh sd, may quay
phim sb, dién thoai tich hop may anh, dién thoai thong minh, may choi nhac cam tay,
may tinh bang, thiét b di dong, may phat video, dau ghi/phat dia video, diu ghi/phat
dia do phéan giai cao, dau ghi/phat dia d§ phén giai siéu cao, m4y thu hinh, hé thong
gidi tri gia dinh, hodc dong hd théng minh.

Khia canh khéc clia sing ché d& xuét phuong phap duoc 1ap trinh trong bd nhé
bat bién cua thiét bi, phuong phap nay bao gébm budc cung cép ndi dung va cho phép
truy cap thong tin lién quan dén ndi dung nay, trong d6 thong tin nay bao gdm dit liéu
tap thong s video, va trong d6 dit lidu tap thong s6 video nay bao gdbm thong tin bao
hiéu hdn hop. Ham tap thong sd video duoc ding khi x4c dinh dit liéu tap thong sb
video 13 theo diéu kién cta c& mé rong tap thong sb video. Céc cu phap dong chinh
byte dugc dung khi x4c dinh dit liéu tip thong sb video theo diéu kién cia co mé
rong tap théng sd video. Dit liéu tap thong sd video nay bao g0m gi4 tri cc bit dudi
phan tai hitu ich ctia chudi byte thé. Dit lidu tap thong sb video nay dugc x4c dinh ma
khong can sir dung cac cu phap dong chinh byte. Dit liéu tap thong s6 video nay dugc
xéac dinh bang céch st dung hai ct phap dé hd tro bao hiéu chudi hdn hop. Dit liéu
tap thong s6 video nay duoc x4c dinh bang cach st dung thong s ct phép co codec
hdn hop ngudn. Dir liéu tap thong s6 video nay duoc x4c dinh bing cach sir dung
thong sd ¢t phap cd hién thi video hdn hop ngudn. Dit liéu tap thong s6 video nay
duoc xac dinh béng cach st dung su hd tro cta ung dung cu thé va thong 36 ct phép

c& hién thi video hdn hop ngudn. Phuong phap nay con bao gdm bude ma hoa noi
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dung. Thiét bj néu trén bao gdbm may tinh ca nhan, méy tinh xach tay, may tinh tram,
may chi, méy tinh 16n, may tinh cAm tay, may trg giup ca nhan k§ thuat sb, dién
thoai di dong, dd dung théng minh, may choi game, may anh s, may quay phim sd,
dién thoai tich hop may anh, dién thoai théng minh, may choi nhac cam tay, may tinh
bang, thiét bi di dong, may phat video, ddu ghi/phat dia video, diu ghi/phat dia do
phan giai cao, dau ghi/phat dia d6 phan giai siéu cao, may thu hinh, hé thong giai tri
gia dinh, hoic dong hd théng minh.

Khia canh khac cia sang ché dé xuét thiét bi bao gém bd nhé bat bién dé chira
tmg dung, img dung nay dé giai ma ndi dung va truy cp thong tin lién quan dén noi
dung ndy, trong d6 thong tin nay bao gdm dir liéu tap thong s video, va trong do dit
lidu tap thong sd video nay bao gdm théng tin bao hiéu hdn hop, va thanh phéan xtr ly
duoc ghép vao by nhé nay, thanh phan xir Iy nay duogc tao cdu hinh dé xr 1y tmg
dung nay. Ham tép thong sb video duoc ding khi x4c dinh dit liéu tap thong s video
1a theo diéu kién ctia c& mé rong tap thong sb video. Céc cu phap ddng chinh byte
dugc dung khi x4c dinh dit liéu tap thong s6 video theo diéu kién ctia cd mé rong tap
thong s video. Dir lidu tap thong sé video nay bao gdm gi tri cac bit dudi phan tai
hitu ich ctia chudi byte tho. Dit lidu tap thong sb video nay dugc x4c dinh ma khong
can st dung céc cu phép ddng chinh byte. Dit liéu tap thong s video nay duoc xac
dinh bang céch st dung hai ¢t phap dé h trg bao hiéu chudi hdn hop. Dit lidu tap
thong s6 video nay duoc x4c dinh bang cach sit dung thong s6 ¢t phép c& codec hdn
hop ngudn. Dir liéu tap thong s6 video nay dugc xac dinh bang cach sir dung thong
s6 ¢t phap cd hién thi video hdn hop ngudn. Dit liéu tap thong sb video nay dugc xac
dinh bang céch str dung sy hd tro cta tng dung cu thé va théng s ¢t phap ¢ hién thi

video hdn hop ngudn. Thiét bi ndy con bao gdm thanh phén d& ma hoa nodi dung.
M5 ta vin tit cac hinh vé

Fig.1 14 hinh v& thé hién luu dd cia phuong phap van dung cu phap VPS da

dugc stra doi, theo mot s6 phuong an cuia sang ché.

Fig.2 14 hinh thé hién so d6 khéi cia thiét bi tinh toan vi du duge tao ciu hinh

dé thuc hién phuong phép VPS d3 duoc sira ddi theo mot sb phuong 4n cua sang ché.
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Fig.3 1a hinh v& thé hién so d6 téng quat cia by ma hoéa HEVC theo mot 36
phuong 4n cia sang ché.

Fig.4 12 hinh v& thé hién so dd tdng quat ctia bd giai ma EDEVC theo mot sb
phuong an cla sang ché.
M5 ta chi tiét sang ché

CAu tric ca phép cia tap thong sb video (Video Parameter set - VPS) trong
dic ta du thao tiéu chuan quéc té (Draft International Standard - DIS) hién tai danh
cho m4 hoéa video hiéu qua cao (High Efficiency Video Coding - HE VC) duoc thé

hién duoi day.

video parameter set rbsp() { Ky hiéu mo ta
vps_video parameter set id u(4)
vps_reserved three 2bits u(2)
vps_reserved zero 6bits u(6)
vps_max_sub lavers minusl u(3)
vps_temporal id nesting flag u(l)
vps_reserved Oxffff 16bits u(16)

profile tier level(l, vps_max_sub layers minusl)

bit rate pic_rate info( 0, vps_max_sub layers minusl)

vps_sub_layer ordering_info present flag u(l)

for (i= (vps_sub_laver ordering info present flag ?
0: vps_max_sub_layers minusl);

1<=vps_max_sub layers minusl;i++) {

vps_max_dec pic_buffering[i] ue(v)
vps_max_num_reorder pics [i] ue(v)
vps_max_latency increase[i] ue(v)
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vps_max_nuh reserved zero layer id u(6)

vps_num_op_sets minus]

for(i=1;i<vps_num_op_sets minusl;i++)

operation_point_set(1)

vps_num_hrd parameters ue(v)

for(i=0;i<num_hrd parameters;i++) {

hrd op set idx[i] ue(v)
if(i>0)
cprms_present flag][i] u(l)

hrd parameters(cprms_present flag[i], vps_max_sub lavers minusl)

}

vps_extension flag u(l)

if(vps_extension_flag)

while(more rbsp data())

vps_extension_data flag u(l)

rbsp trailing bits()
}

Phén if(vps_extension_flag) néu trén dugc cdp nhat dudi day dé hd tro céc

phin mé rong HEVC khac nhau.

video parameter set rbspO { Ky hiéu mo ta
vps_video_parameter set id u(4)
vps_reserved three 2bits u(2)
vps_max_layers minusl//vps_reserved zero 6bits in version-1 u(6)
vps_max_sub lavers minusl u(3)
vps_temporal id nesting flag u(l)
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next_essential_info byte offset//vps_reserved Ox{fff 16bits in

u(16)

profile tier level(1,vps_max sub_layers _minusl)

bit rate pic rate info( 0, vps_max_sub layers minusl)

vps_sub_layer ordering info present flag

u(l)

for (i= (vps_sub_laver ordering_info present flag ?
0 :vps_max sub layers minusl);
1 <=vps max_ sub layers minusl;i++) {

vps_max_dec_pic_buffering[i]

ue(v)

vps_max_num_reorder pics [i]

ue(v)

vps_max_latency increase[i]

ue(v)

}

vps_max_nuh reserved zero layer id

u(6)

vps_num_op_sets minusl

for(i=1;i<vps_num_op_sets minusl;i++)

operation_point_set(i)

vps_num_hrd parameters

ue(v)

for(i=0;i<num_hrd parameters;i++) {

hrd op set idx]i]

- ue(v)

if(i>0)

cprms_present flag[i]

u(l)

hrd_parameters(cprms_present flag[i], vps max_sub lavers minusl)

}

vps_extension_flag /bit equal to one in JCTVC _K1007 vl

u(l)

if(vps_extension_flag) {

while(!byte aligned())

vps_extension byte alignment reserved one bit

u(l)
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vps_extension( )

}
rbsp_trailing bits()

}

Céc ban cap nhat nay bao gém:

1) “vps reserved zero 6bits in version-1” dwoc thay ddi thanh
“vps_max_num_layers minusl”. Tuy nhién, trong cAu trac ¢ phép vps_extension(
) thi thong s6 ndy dugc st dung dudi dang vps_max_layers minusl. Diéu nay ciing
théng nhat véi théng sé twong tu “vps_max sub_layers minusl in version-1”. Do

do, vps_max_layers minusl dugc st dung trong VPS.

2) Pbi véi cac phan mé rong HEVC, thi cau tric ct phap “vps_extension( )”
nhu duoc khai bao truéc ddy duge chén vao trong VPS theo diéu kién cie

vps_extension_flag.

3) “vps_reserved OXffff 16bits in version-1” duoc thay béng
“next_essential_info_byte offset”. Thong s6 cti phap mdi nay c6 thé dugc ding dé

dinh vi thong tin thiét yéu kha dung trong cu tric ¢l phép “vps_extension( )”

4) Thong sb ct phéap next_essential info byte offset cling bao gdm cac cu
phap lién quan dén viéc ddéng chinh byte gin dinh cia cdu tric cu phap
“vps_extension( )”. Céc ct phap dong chinh byte nay duoc lay ra va duoc dat bén
trong VPS theo didu kién ctia vps_extension_flag, ngay trudc ciu tric “vps_syntax(
)’ cho sach.

5) “rbsp_trailing bits” chira mot luong bit dong chinh byte dbi véi
VPS_rbsp( ), va lugng bit ndy c6 thé dugc xac dinh nhu sau: nByteAlignmentBits =
( (vps_extension length + 7) / 8) * 8§ - vps extension length, trong do
vps_extension_length 13 tong s6 bit trong vps_extension( ), va con sb nay c6 thé
tinh dugc d& dang vi cdu triic ¢ phap vps_extension( ) c6 chtra cac bit sb nguyén

khéng dau c6 do dai cb dinh.
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CAu trac ch phéap cia vps_extension( ) dugc thé hién dudi day:

vps_extension( ) {

Ky hiéu md ta

while(!byte aligned())

vps_extension byte alignment reserved_one_bit u(l)
avc base codec flag u(l)
scalability mask u(16)
for(i=0;i<NumScalability Types;i++) {

dimension_id len_minus1[i] u(3)
}

vps_nuh layer id present flag u(l)
//layer specific information

for (i=l; i<=vps_max_layers_minusl;i++) {

//mapping of layer id to scalabitilty dimension IDs

if (vps_nuh_layer id present flag)

layer id_in_nuh[i] u(6)
num_dimensions_minus1{[i] u(4)
for (j=0; j<=num_dimensions_minus1;j++) {

dimension_type [i] [j ] u(4)
dimension_id[i] [j ] u(v8)
}

}

for(i=l;i<vps_max_layers minusl;it++) {

profile tier level(1,vps_max sublayers minusl)

for(i=l;i<vps_max layers minusl;i++) {

//layer dependency
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thi mot s6 hoat dong don dep co ich.

vps_extension( ) { Ky hi¢u mo ta
avc_base codec flag u(l)
scalability mask u(16)

for(i=0;i<NumScalability Types;i++) {

dimension_id len minusl[i] u(3)
}
vps_nuh layer id present flag u(l)

/Nayer specific information

for (i=0; i<=vps_max_ layers minusl;i++) {

//mapping of layer id to scalabitilty dimension IDs

if (vps_nuh layer id present flag)

layer id in_ nuh[i] u(6)

for (7=0; j<=NumScalability Types; j++) {

v = dimension_id len minusl1[j]+1

dimension_id[i] [j ] u(v)

}

}

for(i=l;i<vps_max_layers minusl;i++)

profile tier level(1,vps_max sublayers minusl)

for(i=0;1<vps_max_layers minusl;i++) {

/llayer dependency

num_direct ref layers][i] u(6)

for(j=0; j<num_direct ref lavers[i];j++)

ref layer id[i][j] u(6)
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num_direct ref layers|[i] u(6)
for(j=0; j<num_direct _ref lavers[i];j++)
ref layer id[i][j] u(6)

}

Trong khi xem xét cau triic cit phap va phan mo ta ngit nghia néu trén, thi mot

s6 vén dé duoc dé cap dudi day dudi dang hoat dong don sach hodc nham muc dich

bién tap.

Dbi véi thong sé ¢t phap scalability mask thi bang théng s6 sau day duoc liét

ké, trong khi cdc muc nhép tuong tng thi thé hién vi tri bit dbi vé6i dit 1iéu kiéu thanh

ghi cua “scalability_mask”, nhung n6 khéng dugc mo ta ro.

Scalability mask

Chi€u kha bién

0 khong c6 (HEVC co s6)
1 khong gian
2 chit lugng
3 chidu sau
4 da diém quan sat
5 chua xac dinh
6-15 Dé danh

Thay cho bang néu trén dbi véi scalability mask, thi phin mé ta kiéu thanh

ghi sau ddy s& cho phép hiéu rd hon:

5 4 3 2 1 0 Cac vi tri bit
chua xéac da diém chiéusau chétluong khong gian khong co chié.u; kha
dinh quan sat bién
15 14 13 12 11 10 9 8 7 6
dé danh

Ngoai ra, cau truc ct phap da dugc stra doi ctia vps_extension( ) dudi day biéu
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1) Céc ¢t phap lién quan dén viéc déng chinh byte duoc loai bo.

2) Thong sb6 chua xac dinh “num_dimensions minusl” dugc thay béng
“NumScalability Types”.

3) Hai trong s cac vong 1ap “for” dd dugc sira doi dé bat dau tir 0 thay vi 1. Vi
du, dbi véi “layer specific info” , thi 1la vong lap “for(i=l;
i<=vyps max_layers minusl;i++){...}”, néu chudi video da ma hoa c6 chira 1ép hinh
ndi v6i 16p chiéu sdu (2+1=3 16p), thi 1a ¢6 3 16p. Do d6, vps_max_layers minus]=3
- 1=2. Néu theo vong lap “for” hién tai, thi

i=1=> Layer-1=depth-view;
i=2 (vps_max_layers minusl)=> Layer-2 = View-1
where is i=3 => Layer-3 = View-2?

Sau khi hiéu chinh thi vong ldp nay la “for(i=0; i<=vps_max_layers minusl;
i++){...}>> d6i voi hai trudong hop, ngoai trir “profile_tier level(...)”.

3) Phén mo ta ngft nghia cho théng sb ¢t phap “dimension_id[i][j]’’ cling
khéng kha dung dbi véi “chiéu kha bién” va “dimension_id len minus1[j]”’. Mot

bang vi du duogc thé hién dudi day dé thé hién mdi quan hé gifta nhirng thong s6 nay:

Chiéu kha bién dimension_ id dimension_idjen(example)
Khoéng c6 (HEVC co s6) - -
Khong gian dependency _id 4
Chét luong quality_id 4
Chiéu sau depth_flag 1
Pa diém quan sat view_idx 4
Chua xac dinh - -
D¢ danh - -

Céc cAu tric ct phap VPS va vps_extension( ) dugc cdp nhat dbi véi phan

HEVC Extensions trong cac vung ma hoa video kha bién, ma hoa da diém quan sat
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va ma hoa video 3D.

VPS chua siéu dir liéu dé mé ta cac dic diém téng quat cua video dugc ma
héa, cho phép tinh twong thich mé rong tiéu chuan xét vé mat bao hiéu 16p hé thng
d8 bo giai ma ké thira c6 thé bd qua thong tin bo sung vé cAu tric ludng bit mé rong,
cAu triic cu phap VPS hién tai va phan mé rong ciia né chira thong tin danh cho céc
chudi video da 16p, trong d6 mét 16p c6 thé 12 16p co s (danh cho HEVC va céc phan
mé rong clia nd), hodc ¢ thé 13 16p ting cuong kha bién (vé mat khong gian hodc
chét lvong) danh cho SHVC, hoac 16p quan sat (két cu hoic chiéu sau) dé m3 hoa
da diém quan sat phan mé rong HEVC (MHVC). Tét ca cac 16p ndy ciing ¢6 thé ¢6
céc 16p con cua chiing (vé mit thoi gian). Mdi 16p video ¢6 thé phu thude vao cac 16p

thap hon lan cén cia nd, hoac cé the 1a ddc 1ap ma khong cé su du doan lién 16p nao.

Pong luc dang sau “kha ning hd tro béo hiéu cac chudi hdn hop” 1a dé phat
trién cac thudc tinh 16p cu thé méi trong cu triic ¢t phap mé réng VPS, nhur duge dé
xut trong “JCTVC-K_notes”. Ct phap phéan 16p danh cho céc 16p doc l4p trong
VPS ¢6 thé duge khai thac mot cach thich hop dé hd tro nhiéu loai ndi dung hdn hop
(cac loai ngudn, cac kiéu ma héa, v.v.) trong ciu tric ¢ phap mirc cao danh cho cac
phan mé rong HEVC.

Mot s6 vi du tng dung kha thi khi phét séng hdn hop hoic truyén qua mang
danh cho VPS vai 2 16p la:

Video c6 ciu triic khung & 16p 1 va video ¢ cu tric trudng & 16p 2: mdi 16p
video c6 SPS tuong ng ctia né va hon nita. Cac b giai ma hinh chim (2-D) ké thira
c6 thé sir dung mdi trong s 2 16p nay cho tng dung 16p co s& cua ching.

Video c6 céu triac khung (2-D, hinh chim) & 16p 1 va video tuong thich khung
(ddng gbi khung) (3D, hinh ndi) & 16p 2: bo giai ma hinh chim (2-D) ké thira st dung
video 16p 1, con bd giai ma video twong thich khung hinh ndi (3D) cai tién thi c6
thé str dung 16p 2 ddi v6i tng dung video hinh ndi 3D.

Su két hop cia cac loai video hdn hop s& c¢6 mit trong céc ludng bit video dé

ho tro hai bo gidi ma nay (bd giai ma ké thira va bg giai ma cai tién).
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Nhiing su két hop d6 gitta ndi dung video d& ma héa véi nhiéu loai, ngudn va
kiéu ma héa c6 thé cling ton tai trong cac ing dung hién tai va twong lai ma trong d6
céc bd giai ma ké thira hodc cac bd giai ma cai tién s& loai bo ludng bit twong tmg dé
giai ma. ‘

Nhitng dac diém dua trén 16p vbn ¢6 cia VPS c¢6 thé duge mé rong dé hd tro
céc ung dung ndy, it nhét 1a dbi vdi cac giai phap muc hé théng (chén quang céo,

ghép ndi, v.v.).

C6 bén tiy chon kha thi dé bd sung cti phap cho viée bao hiéu cac chudi hdn

hop trong phan mé rong VPS.

Tuy chon 1:2 ¢t phap dé hd tro bao hiéu cac chudi hdn hop

Tuy chon 2: Ty chon 1 cong véi théng sb cti phép source_mixed codec_flag
Tuy chon 3: Tty chon 2 cong véi thong sb ¢t phap mixed video present flag

Tuy chon 4: hd tro cac ung dung cu thé cong voi thong s6 cu phap
mixed_video_ present flag va dung né lam diéu kién cho cti phap/ngit nghia dugc bd

sung doi vdi tiy chon nay.

Tuy chon 1
vps_extension( ) { Ky hiéu mo ta
avc_base codec_flag u(l)
source mixed video type u(4)
scalability mask u(16)

for(i=0;i<NumScalability Types;i++) {

dimension_id len minus1[i] u(3)
}
vps_nuh_layer id present flag u(l)

/Nayer specific information

for (i=0; i<=vps_max_layers minusl;i++) {
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//mapping of layer id to scalabitilty dimension IDs

if (vps_nuh_layer id present flag)

layer id in_nuh[i] u(6)

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

- v=dimension_id len _minus1[j]+]

dimension_id[i] [j ] u(v)
}

if(source_mixed video_type > 0)

source_mixed video idc[i] u(4)
}

for(i=0;i<vps_max layers minusl;i++)

profile tier level(1,vps_max sublayers minusl)

for(i¥0 ;i<vps_max_layers minusl;i++) {

//layer dependency

num_direct ref layers[i] u(6)

for(j=0; j<num_direct ref layers[i];j++)

ref layer id[i][j] u(6)
}
}

Phan mé ta ngit nghia d6i v6i hai thong sb ¢t phap dugc bd sung nay duge thé

hién trong cac bang dudi day:

Cac ngudn két hop video hdn hop (thw

Source_mixed_video_type nhAt/thtt hai/th ba...)

Khoéng c6

Khung / Trudong

Khung / Tuong thich khung

WIN = O

Truong / Tuong thich khung
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4 Twong thich khung / Hinh ndi

5 Khung / Truong / Tuong thich khung

6 Khung / Tuong thich khung / Hinh noi
7...15 Chua xac dinh

source_mixed video idc

Thir ty két hop video hdn hop

Loai video ngudn thir nhit c6 mit trong 16p

0
i
1 Loai video ngudn thi hai ¢6 mit trong 16p i
5 Hdn hop céc loai video ngudn thi nhit va
thir hai c6 mdt trong 16p i
3 Loai video ngudn thir ba ¢6 mat trong 16p i
4 Hdn hop céc loai video ngudn thir nhét, thir
hai va thtr ba c6 mét trong 16p i
5...15 Chua xac dinh

Tuy chon 2

vps_extension( ) {

Ky hiéu mo ta

avc base codec flag u(l)

source_mixed video type u(4)

scalability mask u(16)
for(i=0;i<NumScalability Types;i++) {

dimension_id len minus1[i] u(3)

}

vps_nuh layer id present flag u(l)

/Nayer specific information

for (i=0; i<=vps_max_layers minusl;i++) {

//mapping of layer id to scalabitilty dimension IDs

if (vps_nuh_layer id present flag)
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layer id in_nuhli] u(6)

for (j=0; j<=NumScalability Types; j++) {

v = dimension_id len_minus1[j]+]

dimension_id[i] [j ] u(v)

}

if(source_mixed video type > 0) {

source_mixed video idc[i] u(4)

source mixed codec flag[i] u(l)
b
}

for(i=0;i<vps_max_layers minusl;i++)

profile tier level(1,vps max sublayers minusl)

for(i=0;i<vps_max_layers minusl;i++) {

/Nayer dependency

num_direct ref layers[i] u(6)

for(j=0; j<num_direct ref layers[i];j++)

ref layer id[i][j] u(6)

Phan mé ta ngit nghia dbi véi ca phap mdi duge bd sung la gidng nhu

avc_base codec flag nhu sau:

avc_base codec flag / source mixed codec flag Kiéu ma hoa video hdn hop
0 HEVC
1 AYC
Tuy chon 3
vps_extension( ) { Ky hiéu mo ta
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avc_base codec flag

u(l)

mixed video present flag

u(l)

if (mixed video present flag)

source mixed video type

u4)

scalability mask

u(16)

for(i=0;i<NumScalability Types;i++) {

dimension_id_len_minusl1[i]

u(3)

}

vps_nuh layer id present flag

u(l)

//layer specific information

for (i=0; i<=vps_max_layers_minusl;i++) {

//mapping of layer id to scalabitilty dimension IDs

if (vps_nuh_layer id present flag)

layer id_in_nuh[i]

u(6)

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

v = dimension _id len minusl1[j]+]

dimension_id[i] [j ]

u(v)

}

if(mixed video present flag) {

source_mixed video idc[i]

u(4)

source_mixed codec flag[i]

u(l)

}

}

for(i=0;i<vps_max_layers minusl;i++)

profile tier level(1,vps_max sublayers minus])
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for(i=0;i<vps_max_layers_minusl;it++) {

//layer dependency

num_direct_ref layers|[i] u(6)

for(j=0; j<num_direct ref layers[i];j++)

ref layer id[i][j] u(6)
}
}

Théng s6 ct phap mixed video present flag bang 1 cho thay su hién dién cua
video hdn hop trong céc 16p VPS. Néu thong s6 nay bang 0 thi cac chudi hdn hop nay

khong c6 mat trong cac 16p nay.

Su hién dién ctia cO nay co thé cho phép tiét kiém mét sd bit duge bd sung

trong trudng hop “khong c6 loai video hdn hop”.

: : Céc ngudn két hop video hdn hop (thir
Source_mixed_video_type nhat/thtr hai/tht ba...)
0 Khung / Trudong
1 Khung / Tuong thich khung
2 Truong / Tuong thich khung
3 Tuong thich khung / Hinh ndi
4 Khung / Truong / Tuong thich khung
5 Khung / Twong thich khung / Hinh nbi
6...15 Chua xac dinh
Tuy chon 4
vps_extension( ) { Ky hiéu mo ta
avc_base codec flag u(l)
mixed video present flag u(l)
scalability mask u(16)
for(i=0;i<NumScalability Types;i++) {
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dimension_id len _minus1{i]

u(3)

}

vps_nuh_layer id present flag

u(l)

/Nayer specific information

for (i=0; i<=vps_max_layers_minusl;i++) {

//mapping of layer id to scalabitilty dimension IDs

if (vps_nuh _layer id present flag)

layer id in_nuh[i]

u(6)

for (j=0; j<=NumScalability Types; j++) {

v = dimension_id_len minus1[j]+]

dimension_id[i] [j ]

u(v)

}

if(mixed video_present flag) {

source scan_type info idc[i]

u(4)

source 2d 3 d info idc [i]

u(l)

}

}

for(i=0;i<vps_max_layers minusl;i++)

profile tier level(1,vps_max sublayers minusl)

for(i=0;i<vps_max layers minusl;i++) {

//layer dependency

num_direct ref layers[i]

u(6)

for(j=0; j<num _direct ref layers[i];j++)

ref layer id[i][j]

u(6)

}
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Théng s ¢t phap mixed_video present flag bang 1 cho thiy sy hién dién ctia

video hdn hop trong céac 16p VPS. Néu thong s6 nay bang 0 thi cac chudi hdn hop

nay khong c6 mat trong céc

16p nay.

Trong truong hop “mixed video present flag =1”, thi hai c phap médi céd

mat cho mdi 16p va hai théng sb cti phap nay thich hop vé6i hai vi du tmg dung cu thé

véi cac nguodn video hon hop:

Kiéu quét cdu trac khung / truong va khung dbi véi video 2D, va

Video céu triic dong g6i khung (Frame-Packing Arrangement - FPA) déi voi

video 3D.

Phan mo ta ngit nghia doi véi hai ci phap mdi nay dugce thé hién trong cac

bang dudi day:

source_scan_type info_idc[i]

Céc dic diém 16p video

0 T4t ca cac anh trong 16p i déu c6 kiéu quét dan xen

1 T4t ca cac anh trong 16p i ddu c¢6 kidu quét lién tuc

2 Céc anh trong 16p i c6 kiéu quét chua biét

3 C4c anh trong 16p i c6 kiéu quét hdn hop 1a quét dan xen v

quét lién tuc

source_2d_3d info_idc][i]

Céc dic diém 16p video

0 T4t ca cac hinh anh trong 16p i 1 cac khung 2D

i T4t ca cac hinh anh trong 16p i d&u dwoc dong géi thanh
dinh dang 3D tuong thich khung hoc céu tric dong goi

2 Céc hinh anh trong 16p i c6 FPA chua biét

3 Céc hinh anh trong 16p i ¢6 hon hop cac khung 3D va 2D

twong thich khung
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Su stra ddi cu phép dugc mo ta & day s€ md rong cac thudce tinh dua trén 16p
ctia VPS dé twong thich véi cac tng dung khac nhau dang xuat hién trong cac 16p hé
théng (bién tap nodi dung, ghép ndi, chén quang céo) cling nhu trong viéc giai ma

tdng quét dé truyén théng tot hon va tich hop hé théng t6t hon.

Fig.1 14 hinh v& thé hién luu dd ctia phuong phap van dung ct phap VPS di
duogc sira ddi, theo mot sb phuong an. O bude 100, ndi dung (vi du, video) duoc mé
héa. Dir liéu VPS tao ra dugc nho st dung ct phdp VPS da dugc stra dbi nay cling
dugc bao gdm véi ndi dung dd mé héa. O bude 102, qua trinh giai ma dugc thuc
hién. Vi du, video duoc giai mi bang cach sir dung bo giai ma bat ki. O budce 104, dix
liéu VPS c¢6 thé duoc truy cap. Trong khi giai ma thi dit liéu VPS co thé duoc su
dung cho hoat déng xir Iy bd sung. Dir liéu VPS nay chira céc thong tin HEVC
Extension khac nhau trong céc viing mé héa video kha bién, ma hoa da diém quan sét
va mé héa video 3D. Theo mét sé phuong an, dit liéu VPS nay bao gdm thong tin béé
hiéu hdn hop. Theo mét sd phuong an, c6 thém cac bude bd sung, hodc it bude hon,
duoc thuc hién. Theo mot sd phuong an, thir tu cua céc budc dugc thay ddi. Fig.2 1a
hinh thé hién so d6 khéi ctia thiét bi tinh toan vi du dugc tao cAu hinh dé thuc hién
phuong phép VPS da dugc sira d6i, theo mot sb phuong an. Thiét bi tinh todn 200 co
thé dugc st dung dé thu thép, luu triy, tinh toan, xi ly truyén thong va/hodc hién thi
cac thong tin, chang han hinh anh va video. N6i chung, céu trac phan cting phu hop
cho viéc thuc hién thiét bi tinh toan 200 bao gém giao dién mang 202, bd nhd 204, bd
xtr Iy 206, (cac) thiét bi vao/ra (Input/Output - I/O) 208, bus 210 va thiét bi luu trit
212. Viéc lua chon bo xtr 1y 12 khong bi gi6i han, mién 1a bd xir 1y ¢6 du tdc d6. BO
nhd 204 c6 thé 1 bd nhé may tinh thong thudng da biét. Thiét bi luu trit 212 co thé
bao gém dia ciing, dia CDROM, dia CDRW, dia DVD, dia DVDRW, dia Blu-ray®,
thé nhé flash hodc thiét bi luu trit bat ki khac. Thiét bj tinh toan 200 ¢6 thé bao gdbm
mot hodc nhiéu giao dién mang 202. Vi du vé giao dién mang nay bao gém cac mang
dugc ndi v6i mang Ethernet hodc loai mang LAN khéc. (Céc) thiét bi /O 208 c6 thé
bao gém mot hodic nhiéu thiét bi trong sb céc thiét bi sau day: ban phim, chudt, man
hinh, may in, médem, man hinh cam &ng, giao dién nut bam, va céc thiét bi khac.

(Cac) ing dung VPS 230 di stra d6i, von dugc sir dung dé thuc hién phuong phap
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YPS d stra dbi, c6 thé duge luu trong thiét bi luu trir 212 va bd nhé 204, va duge xir
ly nhu céc tmg dung théng thuong duge xt ly. Nhidu hosc it thanh phan hon so véi
nhu dugce thé hién trén Fig.2 ¢6 thé duoc st dung trong thiét bi tinh toan 200. Theo
mot ) phuong &n thuc hién, phén cung VPS da sua ddi 220 duoc st dung. Méc du
thiét bi tinh toan 200 trén Fig.2 bao gdm céc timg dung 230 va phan ctng 220 danh
cho phuong phap VPS d sira dbi, nhung phuong phap VPS d sira dbi ndy ciing ¢6
thé duge thuc hién trén thiét bj tinh todn béng phf?m cung, phﬁn sun, phén mém, hoac
su két hop bat ki gitta phan ctig, phan sun va phin mém. Vi du, theo mét s6 phuong
an, cac ung dung YPS da stra ddi 230 duoc 1ap trinh trong b nhé va dugc thuc thi
bang bo xir ly. Theo cac phuwong an khac, phan cting VPS da sira dbi 220 1a phén
cting dugc 1ap trinh, bao gém cac cong logic duge thiét ké chuyén dé thuc hién

phuong phap VPS d3 stra di.

Theo mét s6 phwong 4n, (cac) tmg dung VPS da sira ddi 230 bao gbém mot sb
ung dung va’hodc modun. Theo mdt sd phuong an thuc hién, cac modun néu trén
cling bao gdm mot hodc nhidu mddun con. Theo mot sd phuong 4n thuc hién, c6 thé

str dung it hoac nhieu mdédun hon.

Céc vi du vé cac thiét bi tinh toan phi hop bao gdbm may tinh c4 nhan, may tinh
xéch tay, mdy tinh tram, mdy chd, mdy tinh 16n, may tinh cam tay, may tro gilp ca
nhan k¥ thuat sd, dién thoai di dong, dd dung thong minh, may choi game, may anh
s6, may quay phim s, dién thoai tich hop may anh, dién thoai thong minh, mday choi
nhac cam tay, may tinh bang, thiét bi di dong, mdy phat video, diu ghi/phat dia video
(vi dy, dAu ghi/phét dia DVD, dau ghi/phat dia d6 phén giai cao, diu ghi/phét dia do

(vi dy, dong ho thong minh) hoc thiét bj tinh toan phi hop bét ki khac.

Fig.3 14 hinh v& thé hién so d6 tong quét ciia bd ma héa HEVC theo mét sé
phuong 4n. Bo ma héa 300 bao gom thanh phan didu khién b ma héa chung, thanh
phan bién d6i ti 1§ va luong tir hoa, thanh phén thay ddi ti 16 va bién ddi nguoc, thanh
phan udc luong nodi anh, thanh phan phén tich diéu khién b loc, thanh phan du doan
ndi anh, thanh phan b loc tach khdi va thanh phan bd loc SAO (Sample Adaptive
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Offset - dich thich ing mAu), thanh phan bu chuyén dong, thanh phan udc lugng
chuyén dong, va thanh phan dinh dang mao ddu va CABAC (Context-Based
Adaptive Binary Arithmetic Coding - ma hoa s6 hoc nhi phan thich ing dua trén ngit
canh). Tin hiéu video dau vao dugc bd ma hoa 300 nhan va dugce chia thanh cac don
vi cdy ma hoa (Coding Tree Unit - CTU). Cac thanh phan ma hoa HEVC xur 1y dit

liéu video nho st dung VPS da stra d6i va tao ra ludng bit dugc ma hoa.

Fig.4 13 hinh v& thé hién so d6 téng quat ctia bo giai ma HEVC theo mot sd
phuong an. B giai ma 400 bao gdm thanh phan giai ma entropy, thanh phan luong
t0 hoa nguoc, thanh phan bién ddi nguoc, thanh phan khung hién tai, thanh phan ndi
du doan, thanh phan khung trudc do, thanh phan bu chuyén dong, bo loc tach khdi,
thanh phan SAO va bd loc vong lap thich ing. Ludng bit vao (vi du, video da ma
héa) duoc bd giai ma 400 nhan, va ludng bit gidi ma duoc duoc tao ra dé hién thi.

Theo mdt s6 phuong an, VPS di sira d6i dugce st dung trong lac giai ma.

Pé tan dung phuong phap VPS da stra d6i, thi cac thiét bi c¢6 thé truy cap céac
thong sb trong VPS va phin mé rong cia n6 ddi voi cac chudi mé héa video kha
bién, cac chudi ma hoa da diém quan sat, cac chudi m4 hoéa video 3D va cac chudi
video hdn hop. Phuong phap VPS d sira d6i nay tu déng duoc st dung khi thuc hién
qua trinh x@ ly video hodc nhing ltic khac. Phuong phap VPS di sira dbi nay c6 thé
dugc thuc hién mot cach tu dong ma khong can su can thi€p ctuia nguoi dung.

Trong qué trinh hoat dong, thi cac cdu tric ¢t phap VPS va vps_extension( )
duoc cap nhat véi mot s6 thao tac don sach d6i véi phén HEVC Extensions trong cac
vung ma hoa video kha bién, ma héa da diém quan sat va ma hoa video 3D. Ngoai ra,
bén tiry chon dé bd sung céc ¢t phap dé hd tro cac chudi video hdn hop trong céc 16p
khac nhau d6i v6i phan mé rong VPS ciing duoc mé ta. VPS duoc tao ra nhd st dung
cAu tric ¢t phap d& duoc sira dbi nay.

Mot sb phuong 4n thuc hién sang ché
1. Phuong phép duoc lap trinh trong bd nhé bét bién ciia thiét bi, phwong phép
nay bao gdm cac budec:

a. giali ma ndi dung; va
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b. truy cép thong tin lién quan dén ndi dung nay, trong dé thong tin nay bao
gdm dit liéu tap thong s video, va trong d6 dit lidu tap thong s6 video nay bao

gbm théng tin bao hiéu hon hop.

2. Phuong phéap theo phwong 4n 1, trong d6 ham tap thong sb video dugc dung
khi xé4c dinh dit lidu tap thong sb video 1a theo diéu kién clia cd mé rong tap thong sd

video.

3. Phuong phap theo phuong an 1, trong d6 cac ct phap ddng chinh byte duoc
dung khi xéac dinh dit liéu tép thong s6 video 1a theo diéu kién cta co mé rong tap

thong sb video.

4. Phuong phap theo phuong an 1, trong d6 dit liéu tap thong s6 video nay bao
gbm gié tri cac bit dudi phan tai hiru ich clia chudi byte tho.

5. Phuong phap theo phuong 4n 1, trong d6 dit liéu tap thong s6 video nay duoc
xé4c dinh ma khéng cén sir dung céc ci phap dong chinh byte.

6. Phuong phap theo phuong an 1, trong d6 dit liéu tap thong s6 video nay duogc

xéc dinh bang cach st dung hai cti phép dé hd tro bao hiéu chudi hdn hop.

7. Phuong phap theo phuong an 6, trong d6 dit liéu tap thong s6 video nay duogc

xé4c dinh bang cach st dung thong s ¢ phéap cd codec hdn hop nguédn.

8. Phuong phép theo phuong 4n 7, trong d6 dif lidu tap thong sé video nay duoc

xéc dinh bang cach st dung thong sé ¢ phap co hién thi video hdn hop ngudn.

0. Phuong phap theo phuong 4n 1, trong d6 dit lidu tap thong sb video nay duoc
xéc dinh bang cach str dung su hd tro clia tng dung cu thé va thong sb ¢ phap cd
hién thi video hdn hop ngudn.

10.  Phuong phap theo phuong 4n 1, trong d6 phuong phéap nay con bao gdbm budc
ma hoa ndi dung.

11. Phuong phap theo phuong 4n 1, trong d6 thiét bi néu trén bao gdm may tinh c4
nhan, mdy tinh xach tay, mdy tinh tram, may chu, may tinh 16n, may tinh cam tay,
may tro giup ca nhan k¥ thuét s6, dién thoai di dong, d6 ding thong minh, may choi

game, mdy anh s, may quay phim s6, dién thoai tich hop may anh, dién thoai thong
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game, may anh s6, may quay phim s, dién thoai tich hop may anh, dién thoai thong
minh, may choi nhac cim tay, may tinh bang, thiét bi di dong, may phat video, dau
ghi/phat dia video, dau ghi/phét dia d6 phéan giai cao, dau ghi/phét dia d6 phan giai
siéu cao, may thu hinh, hé théng giai tri gia dinh, hodc ddng hd théng minh. |

12.  Phuong phap duoc 14p trinh trong bd nhé bét bién cua thiét bi, phwong phap
nay bao gdbm céc budc:

a. cung cap noi dung; va

b. cho phép truy cap thong tin lién quan dén ndi dung nay, trong do théng tin

nay bao goém dit liéu tap thong sb video, va trong dé dit lidu tap thong sd
video niy bao gdm thong tin bao hiéu hdn hop.

13.  Phuong phap theo phuong 4n 12, trong d6 ham tép thong s6 video dugc dung
khi x4c dinh dit liéu tap thong s6 video 14 theo diéu kién ctia c& mé rong tap thong sb
video.
14.  Phuong phap theo phuong 4n 12, trong d6 cac cti phap dong chinh byte duogc
dung khi xac dinh dit liéu tap thong sb video 14 theo diéu kién cta c& mo rong tap
thong sb video.
15.  Phuong phap theo phuong 4n 12, trong d6 dit liéu tap thong sé video nay bao
g0m gia tri cac bit dudi phan tai hitu ich cta chudi byte tho.
16.  Phuong phép theo phuong 4n 12, trong d6 dit liéu tap thong sb video nay dugc
xé4c dinh ma khéng can st dung cac cti phap dong chinh byte.
17.  Phuong phép theo phuong 4n 12, trong d6 dit liéu tap thong s video duoc xac
dinh bang cach st dung hai ct phap dé hd tro bao hiéu chudi hdn hop.
18.  Phuong phép theo phuong 4n 17, trong d6 dit liéu tap thong sb video duoc xac
dinh bing cach st dung thong s ca phap c& codec hdn hgp ngudn.
19.  Phuong phép theo phwong 4n 18, trong d6 dit liéu tap thong s video duoc xac
dinh bang cach st dung thong sé ¢t phap c& hién thi video hdn hop ngudn.

20.  Phuong phép theo phuong 4n 12, trong d6 dit liéu tap thong sb video dugc x4c
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video hdn hop nguon.

21.  Phuong phéap theo phuong an 12, trong d6 phuong phép nay con bao gbm

budc ma hoa ndi dung.

22.  Phuong phap theo phuong 4n 12, trong d6 thiét bi néu trén bao gbdm may tinh
cé nhan, may tinh x4ch tay, may tinh tram, mdy chu, may tinh 16n, may tinh cam tay,
may tro giup ca nhan k¥ thuat s, dién thoai di dong, d6 ding thong minh, may choi
game, mdy anh s6, may quay phim sd, dién thoai tich hgp mdy anh, dién thoai thong
minh, may choi nhac cim tay, may tinh bang, thiét bi di dong, may phat video, diu
ghi/phét dia video, ddu ghi/phat dia d6 phan giai cao, dau ghi/phat dia d6 phan giai
siéu cao, may thu hinh, hé théng giai tri gia dinh, hodc déng hd théng minh.

23.  Thiét bi bao gom:
a. bo nhd bat bién dé luu gitr tmg dung, trong d6 tmg dung nay dé:
i. giai ma ndi dung; va
ii. truy cap thong tin lién quan dén ndi dung nay, trong d6 théng tin nay bao

g6m dit lidu tap thong sb video, va trong d6 dir lidu tap thong sb video nay bao gbm

thong tin bdo hiéu hon hop; va

b. bo phan xtr Iy dugc ghép vao bo nhé, bd phan xir Iy nay duge cdu hinh dé xir ly
ung dung néu trén.

24.  Thiét bj theo phuong 4n 23, trong d6 ham tap thong sd video dugc ding khi
xac dinh dit lidu tap thong sb video 1a theo didu kién clia c& mé rong tap thong sb
video.
25.  Thiét bi theo phuong 4n 23, trong d6 céc ¢t phap ddng chinh byte duogc dung
khi xac dinh di liéu tap thong s6 video 1a theo diéu kién ctia co mé rong tap thong sb
video.
26.  Thiét bi theo phwong an 23, trong d6 dir liéu tap thong s video nay bao gom
gia tri cac bit dudi phan tai hiru ich ctia chudi byte tho.

27.  Thiét bi theo phuong an 23, trong d6 dir lidu tap thong sb video duge xac dinh
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ma khong can sir dung cac ¢l phap dong chinh byte.

28. Thiét bi theo phuong 4n 23, trong d6 dit liéu tap thong sd video dugc xac dinh

bang céach sir dung hai ct phap dé hd trg bao hiéu chudi hdn hop.

29. Thiét bj theo phuong 4n 28, trong d6 dit liéu tap thong sb video dugc xac dinh

bang cach sir dung thong sb ¢t phap c& codec hdn hop ngudn.

30. Thiét bi theo phwong 4n 29, trong d6 dit liéu tap thong sé video dugc xac dinh

béang cach sir dung thong sb ¢t phap c& hién thi video hdn hop ngudn.

31. Thiét bi theo phuong 4n 23, trong d6 dit liéu tap thong sé video dugc x4c dinh
bing cach str dung su hd trg ctia Gng dung cu thé va théng sb ct phap c& hién thi

video hén hop ngudn.

32. Thiét bi theo phuong 4n 23, trong d6 thiét bi nay con bao gdm thanh phin dé

ma& hoa ndi dung.

Séng ché da dugc mé ta dua vao cac phuong an thuc hién chi tiét cu thé dé lam
13 cac nguyén 1y, cAu tric va su hoat dong ctia phuong phap va thiét bi theo sang ché.
Phén md ta chi tiét cac phuong an thuc hién ndy chi nhdm minh hoa cht khong nhdm
giéi han pham vi ctia cac diém yéu cau bao hd kém theo. Chuyén gia trong linh vuc
k¥ thuét nay dé dang nhén thiy ring c6 thé c6 nhitng phuong an cai bién khac nhau
d6i voi céc phuong 4n vbn dugc chon nhdm muc dich minh hoa néu trén ma khong

vuot qua pham vi cua sang ché, von dugc xac dinh theo cac diém yéu cau bao ho nay.

-28-



222173
YEU CAU BAO HOQ

1. Phuong phap xu ly thong tin dung cho thiét bi xir ly thong tin bao gdm céc bude:

a. giai ma nd1 dung; va

b. truy cép thong tin lién quan dén noi dung, trong d6 thong tin nay bao gdm
cAu trac ch phap tap thong sb video (VPS), va trong d6 ct phap dong chinh byte theo
didu kién ctia c& mé rong tap thong sé video (VPS) trong cdu tric cu phép tap thong
s6 video (VPS).
2. Phuong phép theo diém 1, trong d6 chiic ning tap thong s6 video (VPS) theo diéu
kién ctia c& md rong tap thong sé video (VPS) trong cdu trac ca phap tap thong sb
video (VPS).
3. Phuong phép theo diém 1, trong d6 chiic ning mé rong tap thong so video (VPS)
c6 sau cac ci phap dong chinh byte trong ciu triic ¢t phép tap théng sd video (VPS).
4. Thiét bi xir ly théng tin bao gdm:

a. phuong tién ding dé giai ma ndi dung; va

b. phuong tién ding dé truy cép thong tin lién quan dén ndi dung, trong d6
thong tin bao gdm céu tric ¢ phép tap thong sb video (VPS), va trong d6 ch phép
ddng chinh byte theo diéu kién ctia cd md rong tap thong s6 video (VPS) trong ciu
tric ¢ phap tap thong sb video (VPS).
5. Thiét bi xtr Iy thong tin theo diém 4, trong d6 chirc ning tap thong sb video (VPS)
theo diéu kién ciia c& mé rong tép thong s video (VPS) trong ciu tric ¢t phap tap
thong s video (VPS).
6. Thiét bi xtr ly thong tin theo diém 4, trong d6 chirc ning mé rong tap thong sb

video (VPS) c6 sau cac cti phap dong chinh byte trong cAu tric ct phap tap thong sd
video (VPS).
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