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LOI NOI PAU
1. Giéi thi¢u chung

Ké tir khi méi xuét hién vao dau nhitng nam 90, chuan nén video MPEG-2
da hoan toan thong linh thé gidi truyén thong. Ciing trong thap ky nay, chuan nén
MPEG-2 di dugc cai tién vé nhiéu mit. Gio ddy né c6 téc do bit thip hon va viéc
ung dung né dugc mo rong hon nho ¢o6 cac ki thuat nhu doan chuyén dong, tién xur
ly, xtr Iy d6i ngdu va phan bo toc do bit tiy theo tinh hudng thong qua ghép kénh
thong ke.

Tuy nhién, chuan nén MPEG-2 ciing khong thé dugc phat trién mot cach vo
han dinh. Thuc té hién nay cho théy chuén nén nay da dat dén hét g161 han ng dung
ctia minh trong linh vyc truyén truyén hinh tir san xudt tién ky dén hau ky va luu trix
Video sd. Bén canh d6, nhu cau nén Video lai dang ngay mot ting cao kém theo sy
phat trién manh mé cua mang [P ma tiéu biéu 1a mang Internet. Khéi lugng noi
dung ma cac cong ty truyén thong ciing nhu cac nha cung cap dich vu thong tin cd
thé mang lai ngay cang 16n, ngoai ra ho con c6 thé cung cap nhiéu dich vu theo yéu
cau thong qua hé théng cap, vé tinh va cac ha tﬁng vién thong dat biét 12 mang

Internet.

Céc tiéu chuan ma hoa Video ra doi va phat trién véi muc tiéu cung cap cac
phuong tién can thiét dé tao ra sy thong nhat gitta cac hé théng duogc thiét ké boi
nhiing nha san xuét khac nhau d6i v&i moi loai ung dung Video; Nho vay thi truong
Video c6 diéu kién ting truong manh. Chinh vi Iy do ndy nén nhitng ngudi sir dung
bo gidi ma can c6 mot chuan nén méi dé di tiép ching dudng ma MPEG-2 di bo do.

Hiép hoi vién thong qudc t& (ITU) va to chirc tiéu chuin qubc té/ Uy ban ky
thut dién tir qudc té (ISO/IEC) 14 hai to chirc phat trién cac tiéu chuan ma hoa
Video. Theo ITU-T, cac tiéu chuin mé hoa Video duoc coi 1a cac khuyén nghi goi
tat 1a chuan H.26x (H.261, H.262, H.263 va H.264). Véi tiéu chuan ISO/IEC, chiing
dugc goi la MPEG-x (nhu MPEG-1, MPEG-2 va MPEG-4).

Hoang Vin Tu Ludn van thac si ky thudt
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Nhing khuyén nghi ciia ITU duoc thiét ké danh cho cac tmg dung truyén
thong Video thoi gian thuc nhu Video Conferencing hay dién thoai truyén hinh.
Mat khéc, nhitng tiéu chudn MPEG dugc thiét ké hudng to1 muc ti€u luu trtr Video
chang han nhu trén dia quang DVD, quang ba Video s6 trén mang cap, dudng
truyén s6 DSL, truyén hinh vé tinh hay nhiing tng dung truyén dong Video trén
mang Internet hodc thong qua mang khong day (wireless).

Véi dbi tugng dé truyén dan Video 1a mang Internet thi ing cir vién hang
dau 1a chuan nén MPEG-4 AVC, con dugc goi 1a H.264, MPEG-4 part 10, H.26L
hoac JVT.

Muc tiéu chinh cta chuén nén H.264 dang phat trién nham cung cp Video
c¢6 chét lwong t6t hon nhiéu so v6i nhimng chuan nén Video trude day. Dicu nay co
thé dat dugc nho sy ké thira cac loi diém cua cac chudn nén Video trudc day.
Khong chi thé, chuan nén H.264 con ké thira phan 16n loi diém ciia cic tiéu chuan
trude do 1a H.263 va MPEG-4 bao gdm 4 dic diém chinh nhu sau:

Phan chia mdi hinh anh thanh cac Block (bao gdm nhiéu diém anh), do vay
qua trinh x1r 1y timg anh c6 thé duoc tiép can téi mirc Block.

Khai thac triét dé sy du thira vé mat khong gian tdn tai gitra cac hinh anh lién
tiép boi mot vai ma cua nhitng Block gbc théng qua du doan vé khéng gian, phép
bién d6i, qua trinh lwong tir va ma hoa Entropy (hay mé c6 d6 dai thay di VLC).

Khai thac sy phu thudc tam thoi cua cac Block cua cac hinh anh lién tiép boi
vay chi cin mi hod nhimg chi tiét thay doi giita cac anh lién tiép. Viéc nay duoc
thuc hién théng qua du doan va bu chuyén dong. Véi bat ky Block nao ciing c6 thé
duoc thyc hién tir mot hodc vai anh ma hoa trudc d6 hay anh dugc ma hoa sau do
dé quyét dinh véc to chuyén dong, cac véc to nay duoc sir dung trong bd ma hoa va
giai ma dé du doan céc loai Block.

Khai thac tat ca su du thira vé khong gian con lai trong anh bang viéc ma cac
block du thtra. Vi du nhu sy khac bi¢t gitra block géc va Block du doan s€ duoc ma

hoa thong qua qua trinh bién ddi, lwong tir hoa va ma hoa Entropy. Chinh tir nhimg

Hoang Vin Tu Ludn van thac si ky thudt
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wu diém vuot trdi trén toi da chon viée nghién ctru chun H.264 1am luan vin tot
nghiép voi dé tai “ nghién citu chudn nén H.264 va cdc ieng dung ”

Ngi dung ciia lugn van gom 4 chwong:

Chuong 1: Co ban vé nén Video so

Chuong 1 trinh bay nhiing kién thirc co ban vé nén Video sé nhu khai niém,
ddc diém, phuong phap nén va gidi thiéu mot chuan nén rat dién hinh 14 MPEG.

Chuwong 2: Chuin mi héa Video tién tién H.264

Chuong nay di vao chi tiét chuan ma hoa H.264 nhu: c4u tric bo Codec H.264
(b0 ma hoda va gidi ma hoa), cAu trac dit liéu trong H.264, cac profile cia H.264

Chuong 3: Cac ing dung ciia chuin nén H.264

H.264 c6 ti 1& nén rat cao nén né duoc tng dung trong rat nhidu linh vuc.
Chuong nay thé hién cac ing dung cua chuan H.264 trong thuc té va nghién di sau
nghién ctru tng dung cua nd trong mo hinh IPTV va cho chung ta biét vé cac 1op
trong mo hinh IPTV.

Chuwong 4: Két lun va kién nghi

Qua qué trinh nghién ctru chuan H.264 chuong nay dua ra nhing kién nghi,
két luan va hudng phat trién trong twong lai.

T6i xin giri 161 cam on chan thanh toi thay gido TS. Nguyén Hoang Hai
nguoi dd hudng dan va gitip d& t6i hoan thanh duoc luan vin ndy. Toi cling xin giri
101 cam on tdi nhimng thay ¢ gido ngudi da trang bi nhitng kién thic dé toi 1am luan
van ndy. Mic du da cb ging nhung chic chin luan vin van con rat nhiéu thiéu sot,
t6i mong tiép thu duoc cac y kién dong gop cua thay co va dong nghiép dé luan vin
cua t061 duoc hoan thién hon

Ha Noi, thang 9/2011
Hoang Van Tu

Hoang Vin Tu Ludn van thac si ky thudt
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10

CHUONG I:

CO BAN VE NEN VIDEO SO

1.1 K¥ thuét nén Video sd
1.1.1 Khai niém

Nén vé co ban 1a mot qué trinh trong d6 luong sb lidu (data) biéu dién luong
thong tin ciia mot anh hodc nhiu anh duoc giam bét bang cach loai b nhimng sd
liéu du thira trong tin hiéu Video. Cac chudi anh truyén hinh c¢6 nhiéu phan anh
gidng nhau, vy tin hiéu truyén hinh c6 chira nhiéu dir liéu du thira, ta ¢ thé bo
qua ma khong 1am mét thong tin anh. Do 1a cic phin xoa dong, xoa manh, ving
anh tinh hodc chuyén dong rat cham, ving anh nén gidng nhau, ma & dé cac phan
tir lién tiép giéng nhau hodc khac nhau rat it. Thuong thi chuyén dong trong anh
truyén hinh c¢6 thé duge du béo, do d6 chi can truyén cac thong tin vé chuyén
dong. Cac phan tir 1an can trong anh thuong gidng nhau, nén chi can truyén céac
thong tin bién d6i. Cac hé thong nén sir dung dic tinh nay cua tin hiéu Video va
cac ddc trung ctia mat ngudi 1a kém nhay véi sai s trong hinh anh c6 nhiéu chi
tiét, cac phan tir chuyén dong. Qua trinh sau nén anh 1 dan (giai nén) anh dé tao

lai &nh gdc hodc xap xi anh goc.

1.1.2 Mo hinh nén anh

kénh

1

i

! 2 -
Biéu Luong Gan tulf! Xu ly

1

1

1

1

____________________________________________________________________

Hinh 1.1: M6 hinh hé thong nén Video.

O tang dau tién ctia bo ma hoa video, tin hiéu video dugc trinh bay dudi dang
thudn ti¢n dé nén c6 hi¢u qua nhat. Biém cot yéu la chi xac dinh cai gi dugc ma
hoa. Sy biéu dién c6 thé chira nhiéu mau thong tin d&é mo ta tin hiéu hon 1a chinh tin

hiéu, nhung hau hét théng tin quan trong chi tip trung trong mot phan nhé cua su
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mo ta nay. Trong cach biéu dien c6 hi€u qua, chi c6 phan nho dit licu can thict de

truyén cho viéc tai tao tin hi¢u video.

-Hoat dong thtr hai cia bd ma hod 1a lugng tr hod, gitp ro1 rac hod thong tin
duogc biéu dién. Pé truyén tin hiéu video qua mot kénh sb, nhimg thong tin biéu

dién duoc luong tir hoa thanh mot s6 hiru han cac mirc.

-Hoat dong thir 3 13 gan cac tir ma. Cac tir ma nay 1a mot chudi bit dung dé biéu

dién cac muc lugng tir hoa.
Cac qua trinh s€ nguoc lai trong b gidi ma video.

Mbi hoat dong ) ga"ing loai bd ph?ln du thtra trong tin hi¢u video va tan dung sy
gidi han cta kha ning nhin ctia mat ngudi. Nho bo di cac phan du thira, cac thong
tin gidng nhau hodc co lién quan dén nhau s& khong duoc truyén di. Nhimng thong

tin bo di ma khong anh hudng dén viée nhin ciing khong dugce truyén di.
1.2 Cac dac diém cua nén tin hiéu so
1.2.1 Xéc dinh hiéu qua ciia qua trinh nén tin hi¢u so

Hi¢u qua nén dugc xdc dinh bang ti I¢ nén, nghia 1a ty s6 gitra s6 lugng dir li¢u

cua anh goc trén trén so lugng dir li€u cua anh nén.

D0 phtic tap cua thuat toan nén dugc xac dinh béng s6 buége tinh toan trong ca
hai qué trinh ma hoa va gidi ma. Thong thuong thi thuat toan nén cang phuc tap bao
nhiéu thi hi¢u qua nén cang cao nhung ngugc lai gia thanh va thoi gian thyc hién lai
tang. Po6i voi thuat toan nén cd t6n that thi d6 sai léch duge xac dinh bfmg ) thong
tin bi mét di khi tai tao lai hinh anh tir dit liéu nén. V&i nén khong ton that thi ching
ta c6 thé c6 nhitng thuat toan ma hod cang gan véi Entropy cua thong tin ngudn,
boi vi lwgng entropy ciia ngudn chinh 14 tbc do nhod nhat ma bat cir mot thuat toan
nén khong ton that nao ciing co6 thé dat duoc.

Nguoc lai, trong cac nén c6 ton that thi mdi quan hé giita ty 16 nén va do sai
1&ch thong tin dugc Shannon nghién ctru va biéu dién dudi dang ham Rp (ham vé do

sai 1éch thong tin). Ly thuyét ctia 6ng ciing chi ra rang voi thuat toan nén ¢ ton that
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thi chiing ta s& ¢6 hiéu qua cao nhét, nhung nguoc lai ta bi mat thong tin trong qua
trinh tai tao lai né tir dit 1iu nén. Trong khi d6 nén khong ton that , mac du dat hidu
qué thap nhung ta lai khong bi mét thong tin trong qué trinh téi tao lai né. Vi vay, ta
phai tim ra mét bi¢n phéap nham trung hoa gitra hai thuat toan nén nay dé tim ra mot

thuét toan nén tdi vu sao cho hiéu qua nén cao ma lai khong bi mat mat thong tin.
1.2.2 D) du thira so liéu

Nén sb liéu 1a qua trinh giam lugng sb liéu can thiét dé biéu dién cing mot
lwong thong tin cho trude. S6 liéu va thong tin khong dong nghia v&i nhau, sb liéu
chi 1a phuong tién dung dé truyén tai thong tin. Ciing mot luong thong tin cho trudc
c6 thé biéu dién bang cac lugng s6 liéu khac nhau.

Do du thira sb liéu 1a van dé trung tim trong nén anh sd. Panh gia cho qua trinh
thue hién giai thuat nén 13 ty 1& nén (Cy) duoc xac dinh nhu sau: Néu Ny va N, 1a
lwong s6 lidu trong hai tap hop s6 liéu cung duge biéu dién mot lugng thong tin cho
trude thi do do du thira sé lidu twong ddi Ry ctia tap hop s6 lidu thir nhat voi tap hop
s6 liéu thir hai ¢ thé dugc dinh nghia nhu sau:

RD =1-1/ CN

Trong do6: Cy =N;/N,

Trong truong hop N;=N, thi Cy =1 va RD=0, c6 nghia la so voi tap s6 liéu thu
hai thi tap sb liéu thir nhat khong chira s6 liéu du thira. Khi N,<<Nj thi Cy tién toi
v6 cling va Ry, tién tdi 1, co nghia 1a d6 du thira s6 liéu twong dbi cua tap sb liéu thu
nhat 1 kha 16n hay tap s6 lidu thi hai da dugc nén kha nho.

1.2.3 Sai Iéch binh phwong trung binh

Mot danh gia théng ké khac c6 thé danh gia cho nhiéu giai thuat nén 1a sai léch

binh phuong trung binh so véi anh gdc RMS (Root Mean Square) dugc tinh boi

biéu thire:

RMS =5[> (X, - X)°
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Trong do:

RMS — sai 1éch binh phuong trung binh
X; — Gié tri diém anh ban dau

X; — Gié tri diém anh sau khi nén

n — Tong s diém anh trong mot anh

RMS chi ra su khac nhau thdng ké giira anh ban dau va anh sau khi nén. Pa sb
truong hop khi nén chét lwong cua anh nén 1a tt voi RMS thap. Tuy nhién, trong
mot s6 truong hop co thé xay ra 1a chat lwong anh nén véi RMS cao tét hon anh véi

RMS thép hon.
1.3 Cac phuwong phap nén

Céc hé thdng nén s6 liéu 1 sy phdi hop cua rat nhidu cac k¥ thuat xtr Iy nham
giam tdc do bit ctia tin hidu sé ma van dam bao chat lugng hinh anh phu hop tng
vl mot ing dung nhat dinh. Nhiéu ky thuat nén mat va khong mét thong tin
(loss/lossless data reduction techniques) da dugc phat trién trong nhiéu nim qua.

Chi c6 mot so it trong chung c6 thé ap dung cho nén video so.

Video so

|
v v

Nén khong Nén mét
mat thong thong tin
DéT ViC RiC ¢ ¢ y ¢
. N x L
Loai bo Mau DPCM tl’;rggag
khoang con
. \( 4
JPEG
MPEG —

Hinh 1.2: Su phéi hop cdc kj thudt trong JPEG va MPEG
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Hinh 1.2 minh hoa k¥ thuét nén duoc sir dung dé tao thanh cac tin hiéu nén
JPEG (Joint Photographic Expert Group) va MPEG (Moving Picture Expert
Group). St dung cac ky thuat nay mot cach riéng ré thuc té khong dua lai mot két
quéa nao vé giam téc d6 dong tin hiéu .

Tuy nhién, phdi hgp mot sb cac ki thuat nay sé& dem lai nhitng hé thong nén vo

cung hiéu qua nhu hé théng nén JPEG, MPEG-1, MPEG-2.
1.3.1 Nén khong ton hao

Nén khoéng mat thong tin cho phép phuc hdi lai diing tin hiéu ban dau sau khi
gidi nén. Pay la mot qué trinh ma hod co6 tinh thuan nghich. Hé sb6 nén phu thude
vao chi tiét anh duoc nén. Hé sb nén clia phuong phap nén khong mat thong tin nhod

hon 2:1. Cac k¥ thuat nén khong mat thong tin bao gom:
a. M@ hod véi d@é dai thay doi (VLC)

Phuong phap nay con dugc goi 1a ma hod Huffman va ma hoa Entropy, dya trén
kha ning xuat hién cua cac gia tri bién do tring hop trong mot birc anh va thiét lap
mot tor ma ngén cho céac gia tri co tan sudt xut hién cao nhat va tir ma dai cho cac
gia tri con lai. Khi thyc hién giai nén, cac thiét 1ap ma trung hop s€ duoc str dung dé
tai tao lai gié tri tin hiéu ban dau.

b. Ma hoa voi do dai dong (RLC)

Phuong phap nay dua trén sy ldp lai ciia cung gia tri mau dé tao ra cac ma dic
biét biéu dién su bat dau va két thic cia gia tri duoc lap lai.

Chi cac mau co gia tri khac khéng méi duoc ma hoa. S6 miu cé gid tri bang
khong s& duoc truyén di doc theo cting dong quét.

c. Str dung khoang xoa dong, xoa manh

Ving thong tin xoa dugc loai bo khoi dong tin hiéu dé truyén di ving thong tin
tich cuc cua anh. Theo phuong phap do, thong tin xoa dong va xod manh sé khong
dugc ghi giir va truyén di. Chung duoc thay bang cac di liéu dong bd ngan hon tuy

theo tng dung.
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d. Bién doi cosin roi rac (DCT)

Qua trinh DCT thuén va nghich duoc coi 1a khong mat thong tin néu do dai tr
ma hé s6 13 13 hodc 14 bing tan d6i voi dong video s6 st dung 8 bit biéu dién mau.
Néu d6 dai tir ma hé sé ciia phép bién d6i DCT nho hon, qua trinh nay trd nén co
mét thong tin .

Trong truyén hinh, phuong phap nén khong tn hao duoc két hop trong cac phuong
phap nén c6 tén hao s& cho ty 1¢ nén tot ma khong gy mat mat vé do phan giai.

1.3.2 Nén c6 ton hao

Nén c6 ton hao chip nhan mat mat mot it thong tin dé gia ting hiéu qua nén, rat
thich hop v&i ngudn thong tin 1a hinh anh va am thanh. Nhu vay, nén cé ton hao
moi that su ¢6 y nghia ddi véi truyén hinh. N6 c6 thé cho ty 1& nén anh cao dé
truyén dan, phat song dong thoi cho mét ty 1¢ nén thich hop cho xur 1 va luu trit anh
trong studio.

Nén ton hao thuong thuc hién theo 3 budc lién tuc:

-Buée I: Bién d6i tin hiéu tir mién thoi gian (khéng gian) sang mién tan sb
béng cach sir dung cac thuat toan chuyén vi nhu bién ddi cosin roi rac DCT. Budc
nay thuc hién viéc giam do du thura cua pixel trong anh, tuy nhién qua trinh nay
khong gay t6n hao.

-Buoc 2: Thyc hién luong tir hoa cac h¢ s6 DCT, sb liéu dugc “lam tron” béng
cach 1am tron. Viéc mét mat s6 liéu xay ra ¢ giai doan 1am tron nay.

Buée 3: Nén s6 liéu da bién ddi va lam tron bang cach ma hoa Entropy, & day
str dung cac mi khong t6n hao nhu ma Huffman, RLC,...

1.4 Tiéu chuan nén MPEG

1.4.1 CAu tric anh

MPEG dinh nghia cac loai anh khac nhau cho phép su linh hoat dé can nhic

gitra hi¢u qua ma hoa va truy cap ngau nhién. Cac loai anh d6 nhu sau:
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a. ANH I: (Intra- Code Picture)

Céc anh I dugc ma hod theo mode intra dé c6 thé gidi ma ma khong can sur

dung dit liéu tir bit cr mot anh nao khac. Pic diém cia phuong phap ma hoa nay

nhu sau:

- Chi loai bo dugc su du thira khong gian.

- Dung céc diém trong ciing mot khung dé du bao.

- Khéng c6 bu chuyén dong.

- Céc thong tin dugc ma hoa rd rang, minh bach nén sé luong bit yéu
cau 16n.

Do dugc mé hoa Intra, anh I bao gid ciing 1 anh dau tién trong mot nhdm anh

hay mot chudi anh. N6 cung cap thong tin khoi dong cac anh tiép theo trong nhom.
b. ANH P (Predictive Code Picture)
Anh P duoc ma hoa lién anh mot chiéu (Interframe mot chiéu):
- Du béo Inter mot chiéu.

- Anh dy bo duge tao anh tham chiéu truée dé (dg bdo nhan qua). Anh

tham chiéu nay c6 thé 1a anh I hodc anh P gan nhat.

- C6 st dung bu chuyén dong. Théng tin ude lwong chuyén dong cua cac
khdi nam trong vector chuyén dong (motion vector). Vector nay xac dinh

Macroblock nao dugc str dung tir anh trude.

Do vdy anh P bao gdom ca nhimg MB mi hoa (I-MB) 1a nhiing Macroblock
chura thong tin 14y tir anh tham chiéu va nhitng MB ma ho4 Intra 1 nhimng MB chua

thong tin khong thé muon tir anh trude.
Anh P ¢6 thé su dung lam anh tham chiéu tao du béo cho anh sau.
c. Anh B (Bidirectionally Picture)

Anh B 1a 4anh mi ho4 lién 4nh hai chiéu. Tuc l1a:
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- C6 sir dung bu chuyén dong.

- Dy bao khong nhan qua, anh du bio gdbm cac MB cua ca khung hinh
trude do va sau do.

Viéc str dung thong tin 1dy tir anh trong twong lai hoan toan c6 thé thuc hién

duoc vi tai thoi diém ma hoa thi bd ma hoa da sin sang truy cap toi anh phia sau.

Anh B khong duoc st dung 1am anh tham chiéu tao du bao cho cac anh sau.

Khung dy bao (P)=
Khung truéce
- khung hién tai
+Vector chuyén dong

Khung hinh truéc (n)  Khung hinh hién
tai (n+1)
a) Dy béo bu chuyén dong anh P

Vi tri ndi suy

Khung (B)=
Khung trudc
- khung hién tai
+vecto chuyén dong hai
hudng

Khung hinh tru6c Khung hinh hién Khung hinh tiép
(n-1) tai (n) (n+1)

b) Du béo bu chuyén dong anh B

Hinh 1.3: Dy dodn bu chuyén dong mot chiéu va hai chiéu

1.4.2 Nhom anh (GOP- Group Of Picture)

Nhom anh 12 mét tap cac anh ma dau tién phai la anh hoan chinh I, tiép sau do
la mot loat cac anh P, B. Nhém anh c6 hai loai:

- Cau triic mé: Ludn bat dau tir mot anh I va két thic bang mot anh I
tiép theo, nghia 1 anh cudi cung cia GOP dung anh dau tién cia GOP tiép theo

lam chuan.
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- Cdu triic khép kin: Viéc du doan anh khong sir dung thong tin ciia GOP
khac. Anh cudi cting ciia mot GOP bao gid ciing 1a anh P,

1.4.3 Céu tric dong bit MPEG Video

Céu trac sb liéu Video MPEG-1 va MPEG-2 bao gdm 6 16p nhu sau

1 Khoi (Block): La don vi co ban cho chuyén d6i DCT. Bao gdm 8x8 diém
anh tin hi€u choi hoac tin hi€u mau.

| Khéi Macro Block: La nhom céc khdi DCT tuwong tng voi thong tin cia
mot ctra sO 16x16 diém anh géc. C6 nhiéu dang Macro Block khac nhau phu thudc
vao cdu trac 1ay mau duoc sir dung.

Phan dau dé (Header) ctia Macroblock chira thong tin phan loai (Y hay CB, CR)
va vector bu chuyén dong tuong tng.

) Ldt (slice): Pugc cau thanh tir mot hay mot s6 MB lién tiép nhau. Phan
header cua slice chtra thong tin vé vi tri ciia nd trong anh va tham sO quét lugng tu
(quantized sanling factor). Kich ¢ cua slice quyét dinh béi mirc bao vé 16i can ¢
trong g dung vi bo giai mi s& bé qua slice bi 16i. Hé s6 mot chiéu DC duge dinh
vi tai diém bt dau mdi slice.

1 Anh : Lép anh cho bén thu biét vé& loai ma hod khung I, P, B. Phan
Header mang th ty truyén tai ciia khung dé bén thu hién thi khung theo dting thir
tir, ngodi ra con c6 mot s thong tin bo sung nhu thong tin dong bo, 6 phan giai va

vector chuyén dong.
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4:2:2
L L L
BlOCk CB CR
Y
Macroblock l
A
| T T
|
| ‘4/Slice
|
Khung l GOP
N

I/ A
e e e

Hinh 1.4: Kién triic dong Video MPEG

O Nhom anh (Group of Picture): Gom ciu triic cac anh I, B va P. Mdi nhém
bt ddu bang anh I cung cp diém vao ra va tim kiém.

O Chudi video ( Video Sequence): Lp chudi bao gdm phan Header, mot
hodic moét sé nhém anh (Picture Group) va phan két thuc chudi (Sequence End
Code).

Thong tin quan trong nhat cia phan Header 1 kich thudc (doc, ngang) ctia mdi
anh, toc do bit, toc do anh va dung lugng di hoi bo dém dit lidu bén thu.

Thong tin chudi anh va phan Header ctia chudi 1a dong bit dd ma hod, con goi 1a

dong video co ban.
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Thong tin dau doan Thong tin két thiic Dong co so
doan
<4 | Doan Video thit n-1 |V Poan Video thir n Poan Video thir n+1 | |&

Thong tin /

diu doan~» | GOP#p ||GOP #p+1||GOP #p+2|[GOP #p+3 | [GOP #p+4

Thong tin ddu
khung anh..... Khung I || Khung B || Khung P || Khung B || KhungI

Thong tin
dau mang-a| MB | MB|( MB|{ MB| MB| MB| MB | MB | MB | MB | MB | MB

Vector chuyén dong MB : Macroblock

Thudc tinh MB Y Y Y Y Cr | Cg

Hé s6 DCT | EOB

Khéi 8x8 diém choi
Dong so6 theo tiéu chuan CCIR 601

Hinh 1.5: Cdu triic s6 liéu nén anh MPEG

1.5 Tiéu chuin nén MPEG-2
1.5.1 Pac tinh va dinh mire (profile and level)

Nén MPEG -2 ¢6 mot chudi cac muc (level) va dic tinh (profile) duge ding
cho nhiéu tng dung khac nhau. Cau tric tin hiéu sé trong chuan MPEG -2 rat phtic
tap. Viéc sir dung tiéu chuan MPEG —2 khong phai luc nao ciing can thiét hoic ¢ y
nghia. Vi thé dan dén viéc phéan chia cdu triic thanh phan cac tap con goi 13 cac
profiles. Trong pham vi mdi profile chi cho phép sir dung cic phan cta cac phan tir
vira phai trong cdu trac tin hiéu dy di. C6 5 dinh nghia vé profile:

O Simple profile (profile don gian): S6 budc nén thap, chi cho phép ma
hod cac anh loai I hodc P. Viéc tach cac anh loai B s€ 1am giam b0 nh¢ cho giai

ma chuoi.
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1 Main profile: Cho phép st dung tit ca cac loai anh, nhung khong tao cac

murc bat ky. Chét luong t6t hon simple profile nhung tdc d6 bit khong thay doi.

O SNR profile scanlable (profile phan cip theo SNR): Tiéu chuan MPEG —2
cho phép phan cip theo ty sb nén tin hiéu trén tap am (S/N). Tinh phan cip theo S/N

c6 nghia 1a chat luong hinh anh va ty sé S/N ¢6 tinh thoa hiép.

O Spatially Scanlable profile (phan cép theo khong gian): Tinh phan cip

theo khong gian c6 nghia la c6 su thoa hop voi do phan giai.

Chudi anh duoc chia ra thanh hai 16p tuong tmg véi cac dd phan giai khac
nhau cta anh. Lop thap hon bao gém anh c6 d6 phan giai thip vi du nhu truyén
hinh tiéu chuan, 16p cao hon bao gém anh c¢6 do phan giai cao hon vi du nhu truyén
hinh d¢ phan giai cao (HDTV).

O High profile (profile cao): Cho phép dbi v6i ca hai loai thang mirc va
chuin 4:2:2 cua tin hiéu video. N6 bao gém toan bd cong cu cua profile trudc cong
thém kha nang ma hoa cac tin hiéu khac nhau cung mét luc. Hay no6i ding hon la
“High profile” 1a mot hé théng hoan hao duoc thiét ké cho toan bo ung dung ma
khong bi gidi han boi toe do bit cao.

Véan dé han ché cac muc co lién quan dén do phan giai cuc dai cua anh. Co 4
muc han ché sau:

- Low level (Mtic thap): Ung véi d6 phan giai cia MPEG —1, ¢ nghia la
bang d6 phan giai truyén hinh tiéu chuan.

- Main level (mirc chinh): D6 phan giai cta truyén hinh tiéu chuan.

- High 1440 level (muc cao 1440): B phan gidi cua HDTV véi 1440
mau/dong.

- High level (mitc cao): P phan gidi HDTV véi 1920 mau/dong.
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Bang 1.1: Bang thong s6 chinh profile va level ciia tin hiéu chuin

MPEG -2

sl Don gian . Phan cép Phan cap .
Chinh (Main) Cao (High)
(Simpe) theo SNR | theo khong gian
Lev
4:2:0
4:2:0 3E
Thép 288
352x288
(Low) 4
4 Mbit/s Mbit/s
I.B,P
4:2:0
4:2:0 4:2:0 720x 4:2:0
Chinh 720x576 720x576 576 720x576
(Main) 15 Mbit/s 15 Mbit/s 15 20 Mbit/s
LP LB.P Mbit/s LB.P
LB,P
4:2:0;
4:2:0 4:2:0 4:2:2
S Al 1440x1152 1440x1152 1440x11
(High 59
1440) 60 Mbit/s 60 Mbit/s
LB.P LB,P 80 Mbit/s
I,B,P
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4:2:0
;4:2:2
4:2:0
1920x11
Cao 1920x1152 5
5
(High) 80 Mbit/s
100
LB,P Mbit/s
LP,.B

Két hop 4 level va 5 profile ta dugc t6 hop 20 kha ning va hién nay di co 11

kha nang dugc ting dung nhu bang ( theo tai liéu ctia Techtronic).

Vi MPEG —2 MP@ML c¢6 thé nén tin hiéu truyén hinh xudng con (3[15)
Mbit/s, rat phi hop va dap ung dugc tinh kinh té cho phat quang ba cic chuong
trinh truyén hinh tiéu chuin (SDTV). Con ddi v6i HDTV thi st dung MPEG —2
P@HL va MPEG -2 4:2:2 MP@HL

1.5.2 MPEG-2 4:2:2P@ML

Trong bang 1.1: cac tiéu chuan déu 1dy miu theo tiéu chuan 4:2:2 va cho toc do
bit thap rat pht hop cho céng doan truyén dan, phat song. Tuy nhién n6 khong thoa
man yéu cau chat luong cho cong doan san xuat hau ky. Chuédn 4:2:0 khong thé cho
mét hinh anh chat lugng studio sau mot vai thé hé gia cong tin hiéu boi phép ndi
suy tin hiéu mau. St dung toc do bit 15 Mbit/s véi GOP nho chat lugng hinh anh s&
kém, GOP 16n s& gay khé khin cho tat ca cac thiét bi c6 chuyén doi tin hiéu trong
thoi gian x04 manh. Ttr ndm 1994 nhiéu nha san xuét va sir dung thdy can phai co
tiéu chuan MPEG -2 4:2:2 P@ML (Profile Main Level) véi toc do bit dat 50 Mbit/s
c6 thé dap tng dugc nhu cau chat luong trong cac ing dung chuyén nghiép.

Thang 1/1996, MPEG —2 4:2:2P@ML tr¢ thanh tiéu chuan Qudc té. N6 hon
hian MPEG —2 MP@ML trén nhiéu khia canh: tdc do bit bang 50 Mbit/s va c6 thé
dap ung dugc ca hai chuan Video 4:2:2 va 4:2:0. Hé théng nay c6 dic diém chinh

sau day:
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- C6 d6 mém déo cao va tinh khai thac hdn hogp. C6 kha ning giai ma

trong pham vi (15->50)Mbit/s véi bat ky loai phdi hop nao giira cac anh I, P va B.
- Chét lugng cao hon MP@ML.
- D6 phan giai mau tét hon MP@ML.
- Xu Iy hau ky sau khi nén va giai nén.
- Nén va giai nén nhiéu lan.
- Nhom anh nho, thuén tién cho cong nghé dung hinh.
- C6 kha nang biéu thi tt ca cac dong tich cuc cua tin hi¢u Video.

C6 kha ning biéu thi thong tin trong khoang thoi gian x04 manh.
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CHUONG 2:
CHUAN NEN H.264

2.1 Gi6i thiéu chung vé b CODEC H.264

2.1.1 B6 ma hoa (Encoder)

+/7\ b X Entropy
F =|\-‘..-"ll_- T —» 0 —» Rearder — encotle_"N'j‘L
feurrant)
| ME
Fo _ NS Irter
{referanca)

) i
{1 o1 2 previousty 4\_‘ P

ancided fames)
! L,| Choose
Intra

Intra

! preciiction| |Prediction Intra
[
, uF o
Fo L] Filter l¢ 4 LN Vol [ ST P P
(racanetnuctsd) N/ +

Hinh 2. 2: So d6 bé ma hod

Piém khac biét ciia H.264 so véi cac bd ma hoa khac 1a ¢6 su lva chon ché
d6 ma hoa lién anh (Inter) hodc trong anh (Intra). Ché do ma hoa trong anh cho
phép mot MB c6 thé duge ndi suy tir gid tri cac diém anh ¢ MB lan cén trong cing

anh va nho do 1am tang hiéu qua nén trong mién khong gian.
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Input Coder
Siona eI Control
Signal —
l’rH’?iH\ Ly » Data \
: (} Transform/ Quant y
T 1- E&‘.I'Iou.am Transf. coeffs,
Splitinto r_[_"_e_c_c_"_'-’:e_'l_i____:_____. Scaling & Inv.
Macroblocks 0 ! Transform
16x16 pixels i | Entropy
*~— T _
i i Y Coding
i i De-blocking
E Intra-frame Filter
] Prediction
v Qutput
\o‘_ Motion- Video
el Complensation Signal
! .
: 1 Motion
¥ Data
Motion
Estimation

Hinh 2. 3: So d6 b ma hod cu thé
» Ma hoa xudi (thudn): qua trinh ma hoa thuc hién tir trai qua phai

* Fn I3 khung hoic field duoc chia nhé thanh cac macroblock, moi block s&

duoc ma hoa theo ché d intra hoac inter.

» Trong ché do intra, thanh phin dugc du doan P (& ddy co thé 1a cac mau)
duoc suy ra tir cic mau di duoc mi hoa hodc da dugc gidi ma hay khoi
phuc trong cung 1 slice, trong d6 uF'n 13 nhitng mau chua duoc loc dugc

dung cho viéc xac dinh P.

= Trong ché d¢ inter, thanh phﬁn duoc doan P dugc suy ra nho du doan bu
chuyén dong (motion-compensated prediction) tir 1 dén 2 khung da ma

hoa trudce do.

» Hiéu cua thanh phan duoc du doan P va block hién tai 1a block hiéu Dn.
Block hiéu Dn dugc bién doi DCT va luong tir hoa tao thanh mdt nhom hé
sb bién d6i da lugng tr hod, cac hé¢ ) nay s€ duoc sép xép lai va ma hoa
entropy. Cac hé sd luong tir va cic thong tin can thiét dé giai ma timg

block trong Macroblock nhu ché d6 ma hoa nao, tham sb luong tir, thong
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tin cia véc to chuyén dong.. duoc nén thanh bitstream, qua NAL
(Netword Abstraction Layer ) dé truyén di hay luu trit.
» Qua trinh khoi phuc : qua trinh ma hoa thuc hién tir phai qua trai

= Cing gidng nhu quéa trinh md hoa va truyén di timg block trong 1
Macroblock, qua trinh ma hoa s€ giai ma block nham muc dich tao ra

block tham chiéu cho 1an du doan ké tiép.

» Block hi¢u D'n cdng v6i P khoi phuc lai block. BS lgc ¢6 nhiém vu giam
nhidu trong timg block. Nhiéu block dwoc khoi phuc sé tao thanh birc

tranh tham chiéu F'n.

2.1.2 B9 gidi ma (Decoder)

P Inter
e »:1-1@ j » MC —0_ .
0
{10 2 praviously Intra
encoded framees) Intra
prediction
uF, D X
. ) ' " -4 4 le Entropy
ﬂmmﬁm*— Filter I\“—:}‘+ T & Q Reorder [#— decods € MAL

Hinh 2.3: So d6 b¢ gidi ma

Bo giai ma hoa nhan dugc 1 ludng dir liéu nén tir NAL va giai mi entropy nhung
thanh phr:fm co ban cua dit liéu dé tao ra tap cac hé sb duoc lugng ti héa X. Nhitng hé sb
nay duge "scale" va chuyén doi ngugc thanh .Dn. Str dung thong tin tiéu dé duoc gidi ma
tur lugng bit, bd giai ma tao ra khéi du doan PRED, phan biét véi khéi PRED dugc tao & bd

ma hoa.
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2.2 CAu tric

Video Codmg Layer

Coded Macroblock

Control Data

Data Partitioning

Coded Slice/Partition

Network Abstraction Layer

H. 320 MPAFF H.323/1P | MPEG-2 atc.

Hinh 2.4: cau triic md hod dir lidu ciia H.264

2.2.1 Dinh dang video (Video Format)

H.264 hd tro ma héa va giai ma video 4:2:0 quét lién tuc hodc xen k&. Khung
quét xen k& bao gdm 2 truong (trén va dudi) tach biét theo thoi gian v6i dinh dang

mac dinh.

2.2.2 Pinh dang dir liéu duwgc ma héa

H.264 phan biét 16p ma hoa video (Video Coding layer VCL) va 16p mang trtru
twong (Network Abstraction Layer — NAL). Pau ra ciia qué trinh ma hoa 1a dit liéu 16p
ma hoa video VCL (chudi bit biéu dién dit liéu video da dugc ma hoa) s€ dugc anh xa
vao cac don vi cta 16p mang triru twong- NAL trudce khi truyén dan hay Iuu trir. Mdi
don vi NAL bao gém chudi byte tho vé thir tu tai, va mot tap cac thong tin ung voi div
liéu video hay con goi 1a thong tin header. Mot chudi video dugc ma héa duoc biéu
dién boi chudi cac don vi NAL ma c6 thé dugc truyén dan trén cdc mang goi hay ludng
bit trén dudng truyén hay luu ra file. Muc dich ctia viéc phan chia cac 16p VCL va
NAL la dé phén biét dic tinh ma hoa tai 16p VCL va dic tinh truyén dan tai 16p NAL.

MNAL | MAL

----- . mese | - mesp  NA RESP

header

Hinh 2. 5: Chudi don vi NAL
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2.2.3 Slice

Slice #0

Slice #1

S||ice| #2|

Hinh 2. 6: Slices

Mot anh video duoc méd hoa gdm mot hay nhiéu slice. Mdi slice bao gom s6
nguyén cac khdi macro. S6 lwong khéi macro trong mot birc anh c6 thé khong cd
dinh. C6 sy phu thudc 1an nhau tdi thiéu gitra cac slice da dugc ma hoa dé gilp
gidm sy lan truyén 16i. Chuan ma hoa H.264 c6 5 loai slice dugc ma héa va mot anh
dugc mi hoa co thé bao gém nhiéu loai slice khac nhau, vi du anh duoc ma hoa
trong profile co ban c6 thé bao gom cac slice I va P va anh dugc mi hoa & profile
chinh hay mé rong c6 thé gdm LP,B slice. Header slice (phan thong tin mao dau)
dinh nghia loai slice va anh ma hoéa ma slice d6 thudc vé va co thé kém theo cac
thong tin hudéng dan lién quan dén quan 1y anh tham chiéu. Phan dit liéu cua slice
bao gdm chudi cac khéi macro duwoc méd hoa va chi thi bo qua (khong duge ma hoa)
khéi macro. Mdi khéi macro bao gom chudi cac thanh phan header va dit liéu du

thtra dugc ma hoa.
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Bang 2.1: Cac loai slice

Loai Slice

Mo ta

Profile

I (Intra)

Chi bao gém khéi macro I
(mdi khdi hodc khdi macro
duoc du doan tir dir liéu duoc
ma hoda trudc do trong cung

mot slice)

Tat ca

P (Predicted)

Bao goém khdi macro P (mdi
khdi macro hodc ving macro
duoc du doan tir danh sach
cac anh trong list 0 hoac la

khoi macro [

Tat ca

B (Du doan hai chiéu)

Bao gom cac khdi macro B(
mdi khéi hay mot ving khdi
macro duoc du doan tir danh
sach anh list 0 hodc list 1)

hodac 1a khoi macro 1

Mo rong hoac chinh

SP (Switching P)

Tao diéu kién thuan lgi cho
viéc chuyén ddi giita cac
ludng dir liéu d3 dugc ma
hoa, chira macroblock loai P

hoac I.

Mo rong

SI (Switching I)

Tao diéu kién thuan lgi cho
viéc chuyén dbi giira cac
luong dit liéu dd dugc ma
hoa, chira macroblock loai SI
(mdt dang dac bi¢t cua
macroblock m3 hoa kiéu

intra)

M6 rong
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I
header i slice data
- T
ME  MB | skipun | MBS ME = MB
L i I A i
mb_type mb_pred coced rasidual

Hinh 2.7: Céu tric ciia slice

2.2.4 Macroblock

Macroblock #40 —

Hinh 2.8: MacroBlock

Mot khdi macro bao gom cac dir liéu dugec ma hoa tmg véi ving 16x16 mau
ctia khung video.( 16x16 mau do chéi, 8x8 Cb va 8x8 Cr) va bao gém céc thanh
phan ct phap theo bang ¢ . Khéi macro duge danh sé theo thi tu quét trong khung.
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Bang 2.2: Céc thanh phin céu tric ciia Macroblock

Mb_type Xac dinh liéu khdi macro 1a loai I hay P, xé4c dinh kich
c& mot ving trong khdi macro

Mb_pred Xac dinh ché d6 ma hoa trong ( khdi macro intra), danh
sach tham chiéu List 0 hay List 1 va ma hoa cac vector
chuyén dong khac nhau cho mdi phan cta khéi macro

Sub mp_ pred Xéc dinh kich c¢& khdi macro con. Danh sach tham chiéu

List 0 hay 1 cho moi vung khoi macro va ma hoa céac

vector chuyén dong khac nhau cho moi ving con

Coded block pattern

Xéc dinh khoi 8x8 nao ( do choi hay séc) s€ mang hé sb

bién doi
Mb_qp_delta Thay d6i tham s6 luong tir hoa
Residual Hé s6 bién doi d3 dugc ma hoa g véi mau du thira sau

khi du doan

2.2.5 Anh tham chiéu(Reference Picture)

%

A=4

A=2

Hinh 2. 9: Anh tham chiéu va bii chuyén dong
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B6 ma hoa H.264 co thé su dung hai hodc nhiéu cac anh duoc mi héa trude do
dé 1am tham chiéu cho dy doan bu chuyén dong cho ma hoa ngoai cac khdi macro
hodc phan tach khdi macro. Piéu nay cho phép bo ma hoa tim kiém khdi macro
giéng nhét v&i khdi macro duoc tach ra tir birc anh vira dugc ma hoa. Bd ma héa va
giai ma ludn giit mot hodc hai danh sach cac anh tham chiéu, bao gém anh da vira
dugc ma hoa hay giai ma (xuét hién trudc hodc sau anh hién tai). Ma hda ngoai cac
khdi macro hay vung cta khdi macro trong slice P dugc duy dodn tr mdt danh sach
cac anh —list 0. M hoa ngoai khdi macro va ving cac khéi macro trong slide B ¢6

thé dugc du doan tir hai danh sach list 0 va list 1.

2.3 Profile
Extended profile
mmmmm——— . .
== T Main profile
~
o’ -
’, .
ol SP and “
! Sl slices .
' I L]
; \
' Data _ \
' Partitioning Weighted \ CABAC
't Prediction \
\ v
! \
' \
\ \
\ \
\ \
k \
| \
A 1
\ \
% 1
\ !
\ '
\ '
‘
1 Slice Groups :
\
“ and ASO "
!
t\ Redundant 7
" Slices !
\‘ 2
. Baseline profile ’
" ’,
"Iu‘|l 'l
S - - -"‘
Hinh 2.10: Cac profile
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H.264 dinh nghia 3 profile trong d¢6 mdi profile hd trg 1 tap cu thé cac ham ma
hoa va chi ra nhing gi duoc yéu ciu ctia by ma hoa/giai ma phu hop véi ting
profile. Base profile hd tr¢g ma héa trong va lién khung(sir dung slice I va slice P )
va phuong phap ma hoa entropy CAVLC. Main profile bao gom video quét xen k&,
ma hoa lién khung st dung slice B, mé hoa lién khung ding du doan co trong sb va
phuong phap ma héa entropy CABAC. Extended profile khong hd trg video quét
xen k& va phuong phap mi hoa entropy CABAC nhung c6 thém ché d6 cho phép

viéc chuyén doi gitra cac luong bit dugc ma hoa.

Ung dung tiém ning cua profile Baseline bao gom thoai video, hoi thao truyén
hinh, va truyén thong khong diy. Ung dung tiém ning ctia Main profile 13 truyén
hinh quang b4 va luu trir dit liéu. Profile mo rong c6 thé hitu ich trong tng dung
streaming. Tuy nhién mdi profile c6 sy mém déo du dé hd tro mot loai tng dung

khac nhau.

2.4 Mot so ky thuit trong H.264

2.4.1 Dy doan ngi khung (Intra Prediction)

Trong duy doan ndi khung, cac block dugc dy doan tur cac block trong cung slice
cua khung hién tai. Céac kiéu du doan intra trong H.264 bao gém: 9 ché d6 dy doan
bock intra_4x4 (kich c& 4x4) cho do choi, 4 ché @6 du doan block intra_16x16 (kich
co 16x16) cho do choi, 4 ché @6 du doan cho 2 dai dién cta thanh phﬁn mau, cung
voi voi ché do du doan [ PCM. Trong do6 céac ché d6 du doan intra_4x4 phu hop
véi cac vung anh cé do phuc tap vé céc chi tiét cao, cac ché do du doan intral6x16
pht hop véi cac ving don gian ctia anh. Ché d6 I PCM cho phép bo mé hoa bo qua
cac tién trinh dy doan va chuyén di thay vao d6 bo ma hoa sé giri truc tiép cac gia
tri ctia cac mau duoc ma hoa. I PCM duoc str dung cho cac trudng hop nhu: dé b
ma hoa biéu dién chinh xéc gia tri ciia cidc mau c6 cac tham ) luong tir rat nho,
cung cip mot cach biéu dién chinh xac cac ndi dung bat thuong ctia anh ... Vi cac

truong hop d6 thi ché do nay hiéu qua hon 1a cac ché d intra khac.
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Céc chuan trudc thi du doan intra dugc dieu khién trong mién khong gian
chuyén doi, trai lai du doan Intra trong H.264 luon luon dugc di€u khién trong mién
khong gian bang viéc tham chiéu cac mau bén canh di duge ma hoa trude d6 (& bén

trai, hodc phia trén cta block dugc du doan).

Intra Prediction

Input Coder = Directional spatial prediction
g;g::l Coniral (9 types for luma, 1 chroma)
. ! :é..__.__-_____
i er— QOABCDEFGH
| Transform/ =
e | Seal/Cuant, S
Split into Kijkl
Macroblocks ! Limn o p
1616 pixels M
A . 0
i : P "7
1B Intra-frame i ~2
E [ - Prediction “:F . ) 8
i ; —— - For
\0,_ Mation- ﬁ 4 515 °
: Compensaticn
+Infralinter
: Y = .g9., Mode 3

i diagonal down/right prediction
a, f, k, p are predicted by

Metian

" Estimation [ (A+20Q+1+2)>>2

) Hinh 2.11: Dy doan noi suy
» Ché d¢ du doan intra 4x4
Khi sir dung ché d6 du doan intra_4x4 thi mdi block 4x4 dugc du doan tir cac
mau bén canh. 16 mau cua block 4x4 dugc danh nhan tir a t6i p duoc du doan sir
dung cac miu cua block k& can dwgc danh nhin A-Q (nhu hinh 2.19). V&i mdi
block 4x4 thi mot trong 9 ché d6 du doan duoc st dung, céc ché 36 d6 dugc minh

hoa ¢ cac hinh dudi day.
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8
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Hinh 2.12: Duw doan intra 4x4
0 (vertical) 1 (horizontal) 2(DC) 3 [dlagnml down-left) 4 (diagonal down-nght)
MIAJB[CIDIE[F|GH| H ECDEFGH M[A ECDEF_Q'FH M ATBC]D|E[F[G[H
| | s |
il = & 7 N
K] |KE=S K] Tff K]
L L— (L) Lk
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jLk%‘l.]ll ||G{| m// [GH| )]IIII

Hinh 2.13: Cdc ché dé du dodn intra_4x4

> Ché a6 dy doan Intra_16x16:

Khi sir dung ché Intra_16x16, tat ca cac thanh ph?m do choéi cia mot MB duoc
du doéan. C6 4 ché d6 du doan intral6x16 1a du doan theo chiu doc, du doan theo

chiéu ngang, dy doan DC, du doan phéng nhu duge thé hién trong hinh dudi day:

0 (vertical) 1(horizontal) 2(DC) 3 (plane

H | H H ///

iR — v : % Mean(H+V) /"

Yyvy Y _— L /

Hinh 2.14: Cdc ché dé duw dodn intra_16x16

Yy

w
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> Ché dd du do4n intra cho cac thanh phan mau:

MOéi thanh phén mau 8x8 cua mdt MB dugc du doan tir cac mau mau dugc ma
hoa trudc do, cac thanh phﬁn O trén va bén trai ludn luén duge sur dung cung 1 ché
d0 du doan. Du doan cac thanh phﬁn mau ¢6 4 ché d6 nhu du doan intra_16x16 cua
d6 choi.

2.4.2 Dy doan lién khung (Inter Prediction)

Cac du doan lién khung trong H.264 cho cac block c6 thé tham chiéu téi nhiéu
khung dd duoc ma hoa trude dé véi ca 2 chiéu (theo thoi gian cia video ngudn). Sy
khéc bi¢t quan trong nhét v6i cac chuén trude do 1a H.264 hd tro mot dai cac kich
cd block (tir 16x16 cho téi 4x4) va didu chinh vector chuyén dong chinh xac téi do
phan giai % mau ddi v6i cac thanh phan do chéi. Cac du doan lién khung c6 thé
phén thanh du doén lién khung trong slice P, du doan lién khung trong slice B va du

doan co trong so.

»> Du doan lién khung trong cac P slice:

Mbi Macroblock P dugc phan manh thanh cac nhiéu dang block dugc su dung cho
du doan bu chuyén dong. Cac phan manh do6 co6 céc kich c¢d block 1a 16x16, 16x8,
8x8. Trong cac trudng hop phan manh véi cac miu 8x8 dugc truyén phan tir cu
phap chi ra liéu phan manh 8x8 tuong tng c6 dugc phan manh nhé thanh cac manh

nho hon 8x4, 4x8, 4x4 hay khong (v6i thanh phan d6 chéi va thanh phan mau).

16 8 g
0 0 1
16 0 0 1
1 2 3
16x16 8x16 16x8 8x8

Hinh 2.15: Phan manh macroblock
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8 4 4
0 0 1
8 0 0 1
1 2 3
8x8 4x8 Bxd 4x4

Hinh 2.16: Phdan manh submacroblock

Tinh hiéu du doan cho mdi block MxN ctia do chéi c6 duogc béng cach thé mot
ving ctia anh tham chiéu twong tng, ving nay dugc chi ra boi mot vecto chuyén
dong tinh tién va chi sb cta anh tham chiéu. Vi thé néu MB nay dugc ma hoa st
dung 4 phan manh 8x8 va mdi phan manh 8x8 duogc chia nhé hon thanh 4 phan
manh 4x4, t6i da 16 vecto chuyén dong dugc truyén cho mot MB kiéu P. Do chinh
xé4c ctia vecto chuyén dong co thé chi tdi khoang cach % cia khoang cach cic mau.
Trong trudng hop vecto chuyén dong chi téi mot ving mau nguyén thi tin hiéu dy
doan bao gém cac mau tuong tmg cta anh tham chiéu nguoc lai thi mau twong tng
dugc tinh bang cach sir dung phuong phap noi suy dé tinh cac vi tri vec to chuyén
dong chi toi vi tri khong nguyén. Cac gia tri du doan tai cac vi tri 2 cia khoang
cach mau c6 dugc béng cach str dung bo loc FIR mot chiéu 6-tap theo chiéu ngang
va chiéu doc. Cac gia tri du doan tai cac vi tri % khoang cach mau mau duoc tao ra
bang cac mau trung binh tai cac miu nguyén va cac mau c6 khoang cach % vira

duoc tinh, nhu duge biéu dién trong hinh 2.24 dudi day.
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qu_s alb|le :HI
d|e|f|g
n|ifilk|m]
nip|lqgl|r

Hinh 2.17: Tinh néi suy cho cdc chuyén dong cé khodng cdch khéng nguyén

Hinh 2.24 minh hoa ndi suy cac mau phan sé cho cac mau tir a-k va tir n-r. Céc
mau nay tai cac vi tri % mau duoc danh nhan b va h va dugc tinh tir cac gia tri
trung gian sau:

by, =E—5F+20G+20H —5I+]

hy=A—-5C+20G+20M—-5R+T

Gia tri du doan cho cac vi tri b va h ¢6 duoc nhu sau:

b=b,+16

h=h,+16

Cac mau tai cic vi tri mau % duoc danh nhan 14 j va dugc tinh thong qua j,

Jjs =cc+5dd +20h, +20m, — See + ff

Trong do6 cac gia tri trung gian cc, dd, ee, m; , ff dugc tinh twong tu nhu h; va gia tri
du doan j dugc tinh 1a j = j,+512 va dugc lay gia tri trong khoang 0-255, néu 16n
hon 255 thi Iy gia tri 255 va néu nhé hon 0 thi 14y gié tr 0.

Cac mau tai cac vi tri ¥4 duge danh nhan a, ¢, d, n, f, I, k, va q dugc tao ra béng cach
liy trung binh 1am tron 1én cia 2 gia tri mau gan nhat tai cac vi tri mau nguyén va

mau % nhu sau:
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a=0G+b+1

Cac mau tia vi tri % duoc danh nhan la e, g, p va r dugc tao ra béng cach léy
trung binh lam tron 1én cta 2 mau gan nhét cia cac vi tri mau % trong hudng
chéo nhu sau:

e=b+h+1

Céc gié tri du doan cho thanh phan mau dugc tinh bang noi suy song tuyén tinh.
Do viéc ludi ldy mau ctia thanh phin mau c6 do phéan giai thip hon ludi iy mau
ctia thanh phan d6 choéi nén cic chuyén dich duoc sir dung cho thanh phan mau co
do chinh xac 1/8 mau. Dy doan chuyén dong chinh x&c hon sir dung cac du doan
dﬁy du mau, % mau hodc % mau tiéu biéu cho mot trong cac cai tién chinh ctia ma

H.264 so v61 cac chuan trudc do.

Cu phap trén (phuong phap trén) cho phép vecto chuyén dong chi tdi tan bién
ctia anh, trong truong hop nay khung tham chiéu dugc ngoai suy ngoai cac bién anh
bang cach ldp lai cac mau bién trudc khi ndi suy. Cac thanh phan vecto chuyén
dong duoc ma hoa vi sai hodc la st dung ) trung binh hodc 1a st dung du doén
dinh hudng tir cac block bén canh. Dy doan thanh phan vecto khong chuyén dong

(hoac dang khac cua dy doédn) dién ra qua céc bién slice.

Cu phap nay hd trg du doan bu chuyén dong da khung nhu hinh duéi day. Dy
doan bu chuyén dong da khung yéu cau ca bd ma hoa va bo giai ma phai luu trir cac
anh tham chiéu duoc sir dung cho du doan lién khung trong bd dém da anh. Bo giai
ma tai tao by dém da anh ctia by ma hoda theo cac hoat dong diéu khién quan ly bo
nh¢ duoc chi ra trong dong bit. Trur khi kich c& ctia b dém da anh duoc thiét lap 1a
1 anh thi chi sb tai d6 anh tham chiéu duoc dit bén trong bo dém da anh phai duoc
béo hiéu. Tham s6 chi muc tham chiéu duge truyén cho mdi block bu chuyén dong
16x16, 16x8, 8x16, 8x8. Bl chuyén dong cho cac viing nho hon 8x8 sir dung ciing

loai chi muc tham chiéu cho du doan cua tit ca cac block trong vung 8x8.

Hoang Vin Tu Ludn van thac si ky thudt

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

41

/

B
\
\,

Il
B

Hinh2.18: Minh hoa di dodn bir chuyén dong da khung

Thém vao cac ché d6 bu chuyén dong MB dugc miéu ta ¢ trén mot MB P ciing
¢6 thé duge ma héa theo kiéu duoc goi 1a P_skip. Vi kiéu ma hoa nay ca bao higu
16i du doan lugng tir va vecto chuyén dong hodc tham sb6 chi muc tham chiéu déu
khong duogc truyén. Tin hi€u khoi phuc c6 duoc tuong tu nhu tin hi€u du doan ctua
kiéu MB P 16x16 ma tham chiéu anh dugc dit index 0 trong bd dém da anh.
Vector chuyén dong dugc sir dung cho viée khoi phuc MB P_Skip tuwong ty nhu bd
du doan vecto chuyén dong cho block 16x16. Hiéu qua hitu ich cta dinh nghia nay
ctia kiéu ma hoa P_skip 1a cac ving 16n d6 khong thay doi hodc chuyén dong hing

sO giong nhu quét cham c6 thé dugc bicu dien vai rat it bit.

» Du doan lién khung trong slice B:

Su khac nhau chu yéu giita cac slice B va P 1a slice B dugc mi hoa theo cach ma
trong d6 mot s6 MB hoic cac block c6 thé str dung trung binh trong sb cta 2 gia
tri du doan bu chuyén dong riéng biét cho viéc xay dung tin hi¢u dy doan. Cac
slice B sir dung cac anh tham chiéu trong 2 danh sach riéng, 2 danh sach nay
duogc tham chiéu nhu 13 danh sach anh tham chiéu thir nhét (list 0) va danh sach
thr 2 (list 1) twong ng. Céc 4nh nay dugc dit thuc sy trong mdi danh sach dnh
tham chiéu 1a mot van dé diéu khién bd dém da anh va mot hoat dong rat giéng
v6i cac anh B MPEG-2 ¢6 thé duoc cho phép néu mudn bé bd ma hoa. Trong
slice B, 4 kiéu khac nhau cia du doan lién khung dugc hd tro: list 0, list 1, du

doan 2 huéng va dy doan truc tiép. Véi ché do du doan 2 huéng, tin hiéu du
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doan duoc thuc hién bﬁng mot trung binh trong s6 cua céac tin hiéu du doan
chuyén dong list 0 va list 1. Ché d6 du doan truc tiép duoc tham chiéu tir cac
phén tur cu phap duoc truyén trude dé va co thé hodc 1a du doan list 0 hodc 1a du
doén list 1 hodc 1a du doan 2 hudng. Cac slice B dung mdt phan manh MB
tuong tu nhu slice P. Bén canh cac du doan P_16x16, P_16x8, P_8x16, P_8x8,
céc kiéu ma hoéa intra, du doan 2 chiéu mot kiéu du doan khac duoc su dung la
dy doan truc tiép. Voi mdi phan manh 16x16, 16x8, 8x16 va 8x8 phuong phap
du doan nay (list 0, list 1, 2 hudng) co thé duoc chon mét cach riéng biét. Mot
phan manh 8x8 ciia MB B ciing ¢o thé duoc ma hoa trong ché do truc tiép. Néu
khong c6 tin hiéu 16i dy doan duoc truyén cho ché do MB truc tiép thi no cling
¢ thé xem nhu ché do B_skip va co thé duoc ma hoa rat hiéu qua nhu ché @6
P_skip trong slice P. Ma hoa vecto chuyén dong giéng nhu slice P véi sy thay
ddi thich hop boi vi cac block bén canh co thé duoc ma hoa s dung céc ché do
du doan khac.

__[a) onepast, ons futurs

- ~ ™

A - A
r -

(o) two future

Hinh 2.19: Du dodn lién khung trong slice B
2.4.3 Chuyén déi (transform) va lwong tir.
Gidng nhu cac chuan ma hoa trude, H.264 dung mi héa chuyén d6i phan du dy
doan. Tuy nhién trong H.264 chuyén d6i nay duoc 4p dung cho cac block 4x4 va

thay vi st dung DCT (discrete cosine transform) 4x4 mot chuyén ddi sé ty nhién c6
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thé phan tach dugc véi cac thudc tinh nhu DCT 4x4 dugc st dung . Ma tran chuyén

do6i d6 nhu sau:

1 1 1
I -1 =2
-1 -1 1]°
-2 2 -1

R

Do chuyén doi ngugc dugc dinh nghia bdi toan tir ty nhién chinh xac do do
tranh dugc céc sai léch chuyén ddi ngugc. Tién trinh ma hoa chuyén ddi co ban rat
gidng v6i cac chudn trude. Tai bd ma héa, tién trinh nay bao gdm chuyén doi, quét
zig-zag, luong hoa va 1am tron khi tién trinh luong tir héa theo sau bdi ma hoa
entropy. Tai by giai ma tién trinh nguoc cua tién trinh ma hoa duoc thuc hién ngoai

tru lam tron.

Piéu da duoc dé céip dén 1a cac ché do du doan Intra_16x16 va cac ché do du
doan mau dugc danh cho viéc ma hda cac vung anh min, chi tiét don gian. Vi ly do
nay, cac hé sé6 DC bi chuyén d6i lan thu 2 véi két qua nay ching ta c6 cac hé sd
chuyén d6i bao phu toan bo MB. Mot chuyén d6i 2x2 bo xung duge ap dung cho
cac hé s6 DC cia cac block 4x4 cia mdi thanh phan mau. Thu tuc cho mét block
mau duge minh hoa trong hinh dudi. Cac block nhé bén trong cac block 16n biéu
dién céc hé s6 DC cho 4 block mau 4x4 duge danh sb 0, 1, 2, 3. 2 chi sb tuong ung

v6i cac chi s cua chuyén d6i Hamadar 2x2 nguoc.

o [
0 [ 1

o [l
' 3

Dé giai thich ¥ tudng dang sau cac chuyén d6i duoc lap lai nay, phai chi ra

thugc tinh chung ctia chuyén do6i 2 hudéng cua ndi dung rat min (noi c6 tuong
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quan mau xap xi 1). Trong tinh hudng nay, do chinh xac phuc héi ti 1& nghich voi
kich ¢& mot hudng ciia chuyén doi. Do dé v&i ving rat min thi 16i phuc hoi véi
mot chuyén doi bao phu block 8x8 bi giam di % so v6i viée chi sit dung chuyén
ddi 4x4. Mot nhén t6 cin ban tuong tu cé thé duoc st dung cho chuyén doi tht
2 duoc két ndi t&i ché do intra_16x16. C6 nhiéu 1y do cho viéc stt dung mdt

chuyén déi kich ¢& nho hon:

- Cai thidu tién trinh dy doan cho ca inter va intra. Két qua nay cho tin hiéu phan
du c6 tuong qua it hon. Didu ndy c6 nghia 1a chuyén doi it phai dé ra viéc giai
tuong quan. Piéu nay ciing c6 nghia rang mot chuyén doi 4x4 vé co ban 1a hi¢u
qua trong loai bo twong quan thong ké nhu 1a chuyén dbi 16n.

- Giéng nhu kha ndng nén dbi tuong, chuyén ddi nho 4x4 c6 loi truc quan, tao ra
it nhidu xung quanh bién.

- Chuyén dbi nho hon yéu cau tinh toan it va viéc xir Iy 6 dai tir nho hon. Do tién
trinh chuyén d6i cho H.264 chi bao ham cac phép cong va phép dich nén nd
ciing chi rd nhiéu sai léch gitra bo ma hoa va bo giai ma dugc tranh (day 1a mot
van dé véi cac chuan DCT 8x8 trudc).

Mbt tham s6 lugng tir dugce str dung cho viéc xac dinh lugng tir ctiia cac hé sb
chuyén d6i trong H264. Tham sd nay c6 52 gia tri. Cac gia tri nay dugc xap xép
dé khi tang 1 gia tri c6 nghia 1a ting kich c¢& luong tir xap xi 12% (néu tang Ién 6
don vi thi budc lugng tir ting 1én 2 1an). C6 thé chu ¥ riang sy thay doi budc
luong tir xap xi 12% c6 nghia ndi chung 1a giam téc do bit xap xi 12%. Céc hé b
chuyén doi lugng tir ctia mot block dugce quét zig-zag va duge truyén di str dung
phuong phap mi héa entropy. Cac hé s DC 2x2 ciia thanh phan mau dugc quét
theo trat tu raster. Tt ca cac phép toan chuyén d6i ngugc trong H264 c6 thé
dugc thuc hién chi xr dung phép toan cong va dich céc gia tri 16bit. Tuong tu,
cac truy cap bo nhd 16bit la can thiét cho viéc thuc hién tot tién trinh chuyén doi

va lugng tu trong by ma hoa.
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2.4.4 Ma hoéa entropy

Trong H264 c6 2 phuong phuong phép cho viéc ma héa entropy dugc hd tro.
Phuong phap ma hoa entropy don gian hon sit dung mdt bang tir ma co6 kich thudce
khong xac dinh cho tit ca cac phan tir ci phap ngoai trir cac hé s6 chuyén doi luong
tir. Vi thé thay vi thiét ké mot bang VLC cho mdi phan tir ¢t phép, chi mot anh xa
t6i bang tir ma don duoc tiy bién theo cac thong ké dir liéu. Bang tir ma don dugc
chon 1a mdt ma exp-Golomb véi cac thude tinh toan giai ma rat don gian rd rang.
Dé truyén cac hé sé luong tir phuwong phap hiéu qua hon dugc goi 1a CAVLC
(context-adaptive variable length coding) dugc st dung. Trong mo6 hinh H264, bang
VLC cho nhiéu phén tir ¢t phap dugc chuyén mach phu thudc va phan tir ca phap
da duoc truyén. Do cac bang VLC dugc thiét ké dé phu hop voi cac thong ké co
diéu kién tuwong tng, thuc thi ma hoa entropy dugc cai thién so v6i cac md hinh sir
dung bang VLC don.

Trong phuong phap ma hoa entropy CAVLC, s luong hé sb lugng tir 0 va kich
¢ thuc va vi tri cta cic hé sb duge ma hoa mot cach riéng r€. Sau khi quét zig-zag
cac hé sd luong tir, phan b thdng ké cta chiing chi ra cac gia tri 1on cho phan tin
sO thap giam cac gia tri nho sau do trong viée quét phan tan s cao.

2.4.5 B§ lgc Deblocking

Céu tric khéi co ban ctia H.264 13 4x4 cho bién d6i va bu chuyén dong. Do viy,
anh s& hinh thanh cac duong bién giira cac khéi. BO loc sé& triét tiéu cac bién nay dé

hinh anh duoc tu nhién hon.

Hinh 2.20: Vi du vé mét khung hinh sw dung bo loc Deblocking
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Trong hinh 2.27, anh bén trai 1a st dung b loc Deblocking nhin anh khong bi c6
cu triic 6 vudéng nhu anh bén phai khong str Deblocking.

Mot bo loc dugce st dung cho mdi macroblock dugc mi héa nhim 1am giam
méo. B0 loc deblocking duoc str dung sau bién doi nguoc 0 bo ma hoa (trudce khi tai
tao lai va luu trir) va nguoc lai dbi véi bo giai ma. Bo loc gitp cai thién chét lugong
hinh anh. Hinh anh duoc loc sé su dung dé 1am dyu doan bu chuyén dong cho cac
hinh anh trong twong lai va diéu nay c6 thé gitip cai thién chat lugng nén boi vi

nhitng hinh anh da dugc loc chan thyc hon so véi cac anh khong dugc loc.

- In-loop Deblocking: Dua trén két qua ciia bu chuyén dong va bién doi ma hoa nd

gitp loai bo du thira vé mat khong gian.

2.4.6 Didu khién toc d9 trong H.264 (Rate Control)
2.4.6.1 Gi6i thiéu vé diéu khién téc do trong H.264

Mot bo ma hod thuc thi viéc diéu khién téc d6 nhu 13 mot cong cu dé thay doi
dic tinh téc do bit cua luéng bit d3 duoc ma hoa nham muc dich tao ra cac khung
hinh ma hoa chat lugng cao & tdc do bit mong muén.Chuan ma hoa H.264 duoc sir
dung cha yéu cho viéc truyén video tai nhitng khu vuc ma bing thong hodc kha
nang luu trit han ché. Mot thuat toan diéu khién tdc do thay ddi cac tham sb ma hoa,
chu yéu 1a hé s6 luong tir hoa QP dé dat duoc téc do bit mong mubn. N6 cap phat

mot lugng bit cho mdt nhém anh, mot anh don hoac mdt sub-picture (anh con)

Hoang Vin Tu Ludn van thac si ky thudt

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

47

trong mot chudi video. Diéu khién téc do cho phép viéc chon lya cac tham s6 ma
hoé dé dat dugc chat luong video tdt nhat trong diéu kién rang budc vé tbe d0 bit va
bo dém bén gidi ma video.

Diéu khién toc d6 trong H.264 c6 thé chia 1am 3 mirc chinh:

e muc nhom anh.

e muc anh.

e muc macro-block.

O tai mdi murc, thuat toan didu khién tdc do s& chon gia tri lugng tir hoa QP- gia
tri nay quyét dinh qua trinh lugng tir hod ciia cac hé s chuyén doi. Piéu khién toc
d6 trong H.264 bao gdm 5 mode khac nhau, 1 mode two-pas (tam dich ma hoa 2

1an), 4 mode 1-pass (mé hoa 1 lan).
2.4.6.2 Ché d ratecontrol trong x264
a) Constant QP

X264 khi chay & ché d6 nay thi dung 1 gia tri QP khong ddi trong sudt qua trinh
ma hoa anh.Tuy thudc loai khung anh (I,P,B) ma cé gié tri QP tuong ung. Gié tri
mic dinh 13 26, khi tang gia tri QP thi ti s6 nén sé& ting 1én dong thoi 1am cho tdc do
bit dau ra giam di nhung dong thoi chat luong anh s& giam di do dit liéu bi mat di so
v6i anh goc tang 1én .Néu ban mong mudn 1 tdc d6 bit cu thé thi khong ding dugc

ché d6 nay do khong thé du doan duoc kich thudc cudi cing cta du ra
b) Constant rate factor (CRF)

X264 khi chay ¢ ché do nay thi ding 1 gia tri QP trung binh trong sudt qua trinh
mi hoa anh.X264 sé& tinh toan su khac biét gitta anh chuyén dong nhanh va anh
chuyén dong chdm.Anh chuyén déng s& dugc mi hoa véi lwong bit nhidu hon con
anh chuyén dong cham thi nguoc lai.Nhu vay ché do CRF cho chét lugng hinh anh
bang v6i ché d6 CQP nhung c6 ti s6 nén cao hon.Khoang gia tri ctia crf tir 18- 26

cho chét lugng tot véi kich thudc file khong qua 1on
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Cac dic diém noi bat trong thiét ké ciia H.264
Céc thiét ké lam cho H.264 tao ra su than thién vdi cac mang:

> CAu tric dit liéu sau ma hoa thanh cac goi dir liéu logic duoc goi 1a
NALU (Network abstruct layer unit). C4u triac ¢t phap NALU cho phép tuy bién
16m hon cho cac mang khac nhau.

> Kich ¢& slice mém déo: Khong gidng nhu cau tric slice ciing nhic
trong MPEG-2 cac kich ¢& slice trong H.264 rat mém déo dé dap tmg cho cac
yéu cdu vé phan ving anh, tré ma hod, du doan chuyén dong trong cac tmg dung
khéc nhau.

> Sap thur ty cac Macroblock mém déo (FMO): 1a mot kha ning méi
trong H.264 dé phan manh hinh thanh cac ving dugc goi 1a cac slice group. Mdi
slice s€ tr¢ thanh mdt tap con cua mdt slice group, cac slice co thé gidi ma doc
1ap dugc. Khi sir dung hiéu qua FMO, c6 thé 1am ting d6 vimg chic mot cach
dang ké cho cac ton that dit liéu bang cach quan 1y mbi quan hé khong gian giita
cac ving duoc ma hod trong moi slice.

> Sap thir ty cac slice ty ¥ (ASO): Do mdi slice ciia mot anh cé thé
dugc gidi ma mot cach doc 1ap véi céc slice khac cua anh, thiét ké H.264 cho
phép gtri va nhan céc slice nay ctia anh theo bat cr thir tu ndo twong tng voi
chung. Kha ning nay dugc dé cap dau tién trong phan bd sung ciia H.263+ dé
cai thién tré end to end trong cac ung dung thoi gian thuc dic biét khi duoc sir
dung tén cac mang co trat ty phan phat dir li¢u tu do nhu cdc mang gobi, mang

internet.

Cac thiét ké lam cho H.264 c6 dd nén cao hon ma van dam bao chat lugng
trong duong voi cac chuin khac trudc nd. Khong c6 phan tir nao trong VLC 1a
thanh phan cha yéu cho viéc cai thién dang ké hiéu qua nén so véi cac chuan trudce
ma hiéu qua nén dugc ting 1én dang ké 1a do nhiéu cai thién nhé trong b mi hoa

H.264 tao nén:
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>  Kich ¢ block bu chuyén dong c6 thé thay doi nho hon véi cac kich
¢& block nhé: H.264 hd trg linh hoat hon trong viéc Iya chon cac kich c¢& bu
chuyén dong hon cac chuén trudc d6 véi kich ¢ block bu chuyén dong tdi thiéu
cho do choi la 4x4.

> Bu chuyén dong chinh xac toi % miu: Hau hét cac chuan ma hoa
trude cho phép vecto chuyén dong chinh xac téi 4 mau. H.264 cai thién do
chinh x4c cta vecto chuyén dong téi % mau, tinh ning nay ké thira tir tinh nang
nang cao cia MPEG-4 Visual (part 2) nhung H264 d3 giam d6 phtc trong tién
trinh ndi suy hon so véi MPEG-4 Visual (part 2).

> Vecto chuyén dong c6 thé vuot qua cac bién cia anh: Trong khi vecto
chuyén dong trong MPEG-2 cac chuén trudc d6 yéu cau chi ra ving trong hinh
than chiéu cho viéc du doan chuyén dong, H.264 ké thira k¥ thuat ngoai suy bién
hinh trong H.263 dé c6 thé ting hiéu qua du doan chuyén dong.

> Bu chuyén dong v6i nhidu anh tham chiéu: Cac anh du doan ma hoa
trong MPEG-2 va cac chuan trude chi sir dung 1 anh truée d6 dé du doan cac
gi4 tri trong anh dau vao. Thiét ké méi nay mé rong tir ky thuat Iya chon anh
tham chiéu trong tinh ning ning cao ciia H.263++ c6 thé ma hod hiéu qua hon
bang cach cho phép bd ma hoa str dung nhiéu anh tham chiéu dé du doan chuyén
dong. Song song v6i kha ning st dung nhiéu anh tham chiéu la viéc 4p dung du
doan chuyén dong 2 hudng (st dung cho cac khung B)

> Tach biét mbi quan hé giita thi tu tham chiéu khoi thir tu hién thi:
trong cac chuén trudc c6 mot su phu thudc rat chit ché gitra trat ty anh cho cac
muc dich tham chiéu bu chuyén dong va trat ty cia anh cho muc dich hién thi.
Trong H.264, cac gioi han nay bi loai bd cho phép bd ma hoa chon trét ty cac
anh cho viéc tham chiéu va cho muc dich hién thi & mic d6 mém déo cao chi
rang budc boi gidi han vé téng dung luong bd nhé dugce st dung dé dam bao kha
ning giai ma. Viéc loai bo gidi han nay ciing cho phép loai bo tré phu duoc két

hop v61 ma hod hai chiéu trudce do.
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>  Tach biét phuong phap biéu dién anh voi kha ning tham chiéu
anh:Trong cac chuan truéc d6 cac bic anh duoc tham chiéu 2 chiéu (anh B)
khong duoc sir dung cho viée du doan cac anh khac trong chudi video. H.264
loai bo sy rang budc nay lam cho viéc ma hoa mém déo hon.

> Dy doan c6 trong s6: 1am mot cai tién moi trong H.264 cho phép tin
hiéu du doan bu chuyén dong dugc dat trong s6 va bu bﬁng nhitng lugng nhét
dinh dugc chi ra boi bd ma hoa. Piéu nay c6 thé cai thién hiéu qua ma hoa rat
16n cho cac canh mo va ¢ thé duoc st dung mém déo cho cac muc dich khac
nhau.

> Cai thién suy luan chuyén dong trong viing mé hoa truc tiép va loai bo
(skipped va direct): Trong cac chuidn ma héa trudc cac ving st dung mi hoa
skipped va direct thi khong chuyén dong trong ndi dung canh. Piéu nay tao ra
anh huong xau khi video mé hoa c6 chira chuyén dong chung. H.264 duogc thiét
ké co thé suyluan chuyén dong trong cac ving skipped va direct nay (bu chuyén
dong direct ké thira tir MPEG-4).

> Dy doan khong gian truc tiép cho mé hoa intra: Mot k¥ thuat méi cia
vi€c ngoai suy cac bién cua nhiing phﬁn dugc ma hoa trudc cua anh hién tai
duoc ap dung trong cic ving anh duoc ma hoa intra. Diéu nay cai thién chét
lugng cua tin hi¢u du doan va ciing cho phép du doan tir cac vung lan can ma
chua duoc mi hoa st dung mé hod intra (Pidu nay 1a khong thé khi sir dung
phuong phéap du doan mién transform trong MPEG-4 Visual).

> Chuyén d6i mién khong gian kich ¢& block nho: Cac chuan ma hoa
trude st dung kich c¢& block chuyén d6i 1a 8x8 trong khi thiét ké méi cua H.264
co ban dua trén chuyén doi 4x4. Piéu nay cho phép bo ma hoa biéu dién céc tin
hiéu trong mot hinh dang c6 sy tuong thich cuc b cao hon lam gidm cac thanh
ph?ln la. Céc block nhé ciling chi dugc diéu chinh mét cach chung muc bé“mg viéc
nang cao kha ning du doan noi dung ctia video sir dung k¥ thuat nay tét hon.

> Chuyén d6i khong gian block phan cp: Trong khi hau hét cac truong

hop st dung kich ¢& block chuyén ddi nho 4x4 13 c6 cam giac 1a co ich thi c6
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mot s6 ving tin hiéu ¢é du twong quan dé c6 thé sir dung ma héa block 16n hon.
H.264 cho phép 2 cach: 1) bang viéc sir dung chuyén doi phan cap dé mo rong
kich ¢& block hiéu qua st dung cho thong tin mau tin sé thdp voi ma tran 8x8.
2) bang cach cho phép bd ma hoa lya chon mdt kiéu ma hoa dic biét cho ma hoa
intra, cho phép mo rong d6 dai ciia chuyén doi do chéi cho thong tin tin sé thap
to1 kich cd block 16x16 va tuong tu voi thanh phﬁn tin hiéu dai dién cho tin hiéu
mau cling vay.

> Ma hoa thuat toan entropy: phuong phdp ma hoa entropy nang cao la
mi hoa thuat toan duge dua vao bd ma héa H.264 dé tao ra kha nang ma hoa
entropy manh hon d6 1a ma hoéa CABAC trong khi trong H.263 chi 1a mot tinh
nang mo rong.

> Context-adaptive entropy coding: 2 phuong phidp ma hoa entropy
dugc 4p dung trong H.264 1a CAVLC (context-adaptive variable-length coding)
va CABAC. Ca 2 phuong phap nay déu sir dung twong thich noi dung dé cai
thién hiéu qua thuc hién ma hoa so vdi cac chuén trude.

> Data Partitioning: Do mdt s6 thong tin bién dién cho cac ving (vecto
chuyén dong va cac thong tin du doan khac) quan trong hon nhiéu thong tin
khac biéu dién ndi dung video do d6 H.264 cho phép cu phap ctia mdi slice dugc
tach 1am 3 phan khac nhau cho viéc truyén, phu thudc vao su phan nhém céc
phan tir c phap. Tinh ning nay ké thira tr MPEG-4 va phan md rong cia
H.263++.

> Bu chuyén dong c6 kich c& block thay d6i: H.264 hd trg mém déo
hon trong viéc lua chon kich ¢& bu chuyén dong bu chuyén véi kich ¢& nho nhat
1a céc block c6 kich c& 4x4 diém anh.

> Bu chuyén dong chinh xéc téi Y pixel: hau hét cac chuan trude chi
cho phép vecto chuyén dong chinh xac téi % pixel thi H.264 ké thira mot tinh
ning mo rong cia MPEG-4 vdi d6 chinh xac cta vecto chuyén dong 1én téi V4

pixel nhung gidm su phurc tap cia tién trinh ndi suy so vdi chuan trude do.
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> Vecto chuyén dong co thé t6i tan cac bién cua anh. Trong khi vecto
chuyén dong cia MPEG-2 va céc chuyan ma hoa truée do yéu cau chi ra ving
trong khung anh tham chiéu dugc ma hoa trudc cho dy doan chuyén dong thi
H.264 ké thira ky thuat ngoai suy bién anh ciia H.263 (dy 1a mot tinh ning mo
rong cua H.263).

—+—MPEG-1 —s— MPEG-2 MPEG4 ——H.254

PSNR ciia H.264 so chuian MPEG
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H.264 so v&i mét so chuan nén khac.
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CHUONG 3:
CAC UNG DUNG CUA CHUAN NEN H.264

3.1 Uu diém ndi bat va cac ing dung ciia chuin nén H.264
3.1.1. Uu diém ciia nén khong gian

Chuén nén MPEG-4 AVC ¢ hai cai tién méi trong linh vuc nén khong gian.
Trude hét, bo 1ap ma nay ¢ thé tién hanh nén khong gian tai cac macroblock 16x16
diém anh thay vi cac block 8x8 nhu trudc dy. Didu nay gitp ting cuong dang ké
kha nang nén khong gian d6i voi cac hinh anh c¢é chira nhiéu khoang 16n cac diém
anh gidng nhau.

Thir hai 1a thao tac nén duoc tién hanh trong mién khong gian trudc khi cong
doan DCT dién ra. Chuin nén MPEG-4 AVC so sanh macroblock hién thoi véi cac
macroblock ké bén trong cing mot khung, tinh toan do chénh 1éch, va sau d6 s& chi
glri doan chénh léch téi DCT. Hodc 14 né ¢6 thé chia nhd macroblock 16x16 diém
anh thanh cac khdi 4x4 nhé hon va so sanh ting khoi nay véi cac khéi ké bén trong

cling mot macroblock. Piéu nay gitp cai thién kha nang nén anh chi tiét.
3.1.2. Uu diém ciia nén théi gian

Diém cai tién 16n nhat & MPEG-4 AVC 1a ché d6 ma ho4 giira. Nhimng phuong
phép tién tién & ché do nay khién cho nén thoi gian dat dén mot cap do cao hon nhiéu,
cung v6i chat lugng chuyén dong tot hon so véi cac chuan MPEG trude day.

3.1.3. Kich ¢ khéi

O ché do gitra khdi, MPEG-2 chi hd trg cac macroblock 16x16 diém anh,
khong du do phan giai ¢é ma hoa chinh xac cac chuyén dong phuc tap hodc phi
tuyén tinh, vi du nhu phong to thu nho. Ngugc lai, MPEG-4 AVC lai ting cuong
hiéu chinh chuyén dong bang cach cho phép bd 1ap ma bién ddi kich ¢& thanh phan
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choi ctia mdi macroblock. (B 1ap ma sir dung thanh phan choi nhu vay 1a do mat
ngudi nhay cam vai chuyén dong choéi hon nhiéu so véi chuyén dong mau.) Nhur ¢6
thé thdy trong Hinh 2, MPEG-4 AVC c6 thé chia thanh phin choi cua ting
macroblock thanh 4 c&: 16x16, 16x8, 8x16 hoac 8x8. Khi str dung khdi 8x8, nd con
c6 thé chia tiép 4 khdi 8x8 nay thanh 4 ¢ nira 1a 8x8, 8x4, 4x8 hoic 4x4.

16%16 16x%B Bx16 dxf
0 0 1
Macroblock types 0 0 |
1 2 J
BxH Hx4 4xB 4x4
0
3xE block types 0 B ol 0 !
1 2| 3

Hinh 24. MPEG-4 AVC c6 thé phan chia thanh phan choéi cia ting

MacroBlock theo nhidu cach dé toi uu hod viéc bu chuyén dong.

Vi¢c phan chia cac macroblock cho phép b 1ap ma xir Iy dugc mot vai loai
chuyén dong tuy theo do phirc tap ciia chuyén dong d6 ciing nhu ngudn lyc vé toc
dd bit. Nhin chung, kich c& phan chia 16n phu hop voi viée xu ly chuyén dong tai
cac khu vuc giéng nhau trong anh, trong khi dé kich c¢& phan chia nho lai rat c6 ich
khi xtr Iy chuyén dong tai cac chd c6 nhiéu chi tiét hon. Két qua 1a chit lugng hinh
anh cao hon, it bi v& khéi hon.

Céc cudc thir nghiém di chi ra rang viéc sip xép hop 1y cac khung cé thé
tang ty 1 nén thém 15%. MPEG-4 AVC lay phan chéi cua anh gbc va sir dung céc
macroblock d duge chia nho tai cac khu vire ¢6 nhiéu chi tiét nham ting cudng kha

nang hiéu chinh chuyén dong.

* P chinh xac trong hi¢u chinh chuyén dong:
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Trong da s truong hop, chuyén dong tai ria méi macroblock hay khdi thuong dién
ra voi do phan giai nho hon mot diém anh. Do vay, chuén nén MPEG-4 AVC c6 thé
dam bao d¢ chinh xac trong hi€u chinh chuyén dong 1én téi 1/4 hoac 1/8 diém anh,
trong khi cac chuan MPEG trudc day chi dimg lai & muc 1/2 diém anh. Kha ning
dat murc chinh xac 1/8 anh diém cia MPEG-4 AVC gitp tang hi¢u sudt mi hoa tai
tdc do bit cao va do phan giai video cao. Cac thu nghiém cho théy do chinh xac dén
1/4 diém anh c6 thé lam giam tdc d6 bit xudng hon 15% so v6i d6 chinh xac 1 diém

anh.

* Chon nhiéu hinh tham chiéu:

Chuan nén MPEG-2 chi dya trén 2 khung tham chiéu dé du doan cac chuyén dong
mang tinh chu ky, giéng nhu trong tro kéo quan. Tuy nhién, khi camera thay doi
goc quay hay chuyén qua chuyén lai giita cac canh, viéc chi sir dung 2 khung tham
chiéu khong con phii hop dé du doan chinh xac chuyén dong. Tuong ty nhu vay, dé
doan trudc cac chuyén dong phirc tap nhu song bién hay mot vu nd, ta can phai co
nhiéu hon 2 khung tham chiéu. Vi thé, chuan MPEG-4 AVC cho phép co t6i 5
khung tham chiéu phuc vu cho viéc ma ho4 giita khung. Két qua 1a chat luong video

tot hon va hiéu suat nén cao hon.

* Giai khéi tich hop:

Video s6 sau khi nén thuong tao ra mot hiéu ting goi 1a "két khbi", c6 thé thy rd tai
diém giao nhau giira cac khdi, dic biét 1a khi c6 tbc do bit thap. Hiéu tng nay 1a do
cong doan xir Iy sir dung nhiéu loai chuyén dong va bo luong tir khac nhau. Déi véi
MPEG-2, cach duy nhat dé ngan chin hiéu Gng nay 1a sir dung cac co ché hau xir Iy
pht hop, tuy nhién cac co ché nay lai khong tuong thich duoc voi tat ca cac may
thu. Chuan nén MPEG-4 AVC dua vao sit dung mot bd loc giai khdi hoat dong &
hai cép do: macroblock 16x16 va khdi 4x4. Viée giai khdi thuong tao ra mot ti )
tin hiéu trén nhidu (PSNR) cuc diém thap hon, tuy nhién nhin mot cach chu quan thi

n6 tao ra hinh anh chit luong tot hon.
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3.1.4. Uu diém veé lwong tir hoa va bién doi.

Cham di dong 8x8 DCT cung véi dung sai ciia 18i 1am tron chinh 1a phan cbt 16i cia
cac chudn MPEG trudc day. MPEG-4 AVC doc déo hon ¢ chd né sir dung bién dbi
khong gian nguyén (gan gidng nhu DCT) dbi v6i cac khdi 4x4 diém anh. Kich ¢
nho gitip giam b6t hién twong "két khdi", trong khi thong s6 nguyén tuyét ddi giup
loai bé nguy co khong thich ung giita bo 1ap mé va giai ma trong phép bién ddi
nguoc. Thém vao do, day hé s6 xich luong tr 16n hon khién cho co ché kiém soat
tdc do dit liéu & bod 1ap ma hoat dong mdt céch linh hoat hon dya trén mot ti 1€ phirc

hop vao khoang 12,5% thay cho mdt mtc ting lwong gia khong doi.
3.1.5. Uu diém ddi véi ma ho4 entropy.

Sau khi tién hanh hiéu chinh, bién d6i va luong tir hoa chuyén dong, cac bo 1ap ma
MPEG trudc day s& vach ra cac symbol biéu dién vécto chuyén dong va hé sé da
lugng tir hoa thanh cac bit thuc su. Vi du nhu chuin nén MPEG-2 sit dung phuong
phap mé c6 chiéu dai bién thién tinh (VLC) khong thé t6i wu hoa trong méi trudng
video thoi gian thuc (trong d6 ndi dung va cac canh bién ddi theo thoi gian).

MPEG-4 AVC su dung mi hoa thudt toan nhi phan theo tinh hudng CABAC
(Context-Adaptive Binary Arithmetic Coding). Hiéu suit mi hoa ciia CABAC cao
hon hin nho kha ning thich nghi véi cac thay d6i c6 thé xay ra trong phan bd
symbol. Vi du, né co thé khai thac su trong quan gitra cac symbol va tir d6 str dung
su twong quan bit va thuat toan ma hoa. Co ché nay co thé giup tiét kiém thém mot

luong bit vao khoang hon 5%.

3.1.6. Cac trng dung ciia chuin nén H.264

Vi nhitng vu diém vé mat ki thuat nhu trinh bay ¢ trén, H.264 dugc tng dung rong
rai trong cac ung dung sau :

1) V& mit chét lugng hinh anh : H.264 1a chuan nén su dung cong ngh¢ am thanh,
hinh 4nh m&i kha ning nén t6t hon so véi cac chudn nén trude d6. Do d6, chuan nén
nay cho phép cung cip dich vu phéan phat hinh anh chat lugng cao qua mang bing

thong gidi han.
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2) Yéu cau bang thong thap: Chat luong hinh anh ciia H.264 gan gidng voi MPEG-
2 nhung H.264 cin it bing thong dé truyén tai tin hiéu véi cung chét luong. Pic
diém nay rat pht hop dé str dung trong hé thong IPTV.

3) C6 kha nang két hop véi cac thiét bi xir 1 video c6 san nhu MPEG-2 va ha tang
mang dya trén IP di ¢ san .

4) Hd tro truyén hinh d6 phéan giai cao: Khi sir dung t6i wu chudn nén c6 thé 1am
ting kha niang truyén dir liéu cia mang. Do d6 cac nha cung cap dich vu truyén
thong c6 thé st dung chuan nén nay dé cung cip chuong trinh video do phan giai
cao qua mang san co.

5) Hb tro nhiéu tmg dung : Chuan nén H.264 duoc sir dung trong nhidu ing dung,
v6i nén khac nhau thi ¢6 nhiing yéu cau riéng. Vi du, tng dung truyén da diém
trong IPTV yéu cau phai hién thi hinh anh & dang chuan truyén hinh, trong khi, dbi
v6i cac ing dung giai tri di dong, hinh anh phai hién thi dwoc trén cac thiét bi di
dong. Pé phu hop v6i moi ing dung, chuan nén H.264 c6 rat nhiéu profile va
level.Dic diém cua profile va level la tdc d6 bit va kich thudc anh.

6) C6 thé truyén doc 1ap: Chuan nén H.264 c6 thé truyén qua nhiéu giao thirc nhu
ATM, RTP,UDP, TCP va cac dong MPEG-2.

7) Dé dang thich nghi véi cidc mang chét lugng kém nhd co ché sira 16i .

Nhu vay, tir nhitng dic diém va wu diém cia H.264 danh ddu mot budc ngoit trong
linh vuc nén video, ap dung cac ky thuét tién tién nham muc dich st dung bang
thong hiéu qua hon va dem lai chat lwong anh cao hon. Vi cac ki thuat nay, H.264
c6 thé giam tdc do bit xudng hon 50% so véi chuan MPEG-2. Do d6, H.264 c6 thé
duoc lya chon dé ung dung trong IPTV.

3.2 Ung dung ciia H.264 trong md hinh IPTV
3.2.1 M6 hinh truyén théng cia IPTV

Hinh 3.1 cho ta thdy ndi dung video dd dwoc nén qua cac 16p nhu thé nao khi

chuyén tir 16p trén xudng 16p dudi trong mo hinh IPTV.
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Sending IPTV device Receiving IPTV device

Video encoding I Video encoding I
Wided packetizing Video packetizing I
MPEG transport MPEG transport
straam consiruction

Stream construction

RTP (oplional) RTP (optional)
LI T T T T LT
Transport (UDP or TEP) Transport (UDP or TCP)

IP

Data link layer Data link layer
HFE, D5, FTTx,
orwiraless
nakworks Physical layer

Hinh 3.1: Mé hinh truyén thong IPTV

3.2.2 Lop ma hoa video

Qua trinh truyén thong bat dau ¢ 16p ma héa (video coding), cac tin hiéu twong
tur hodc s6 dwoc nén. Tin hiéu dau ra cua bd nén 1a cac dong MPEG co ban. Cac
dong MPEG co ban dugc dinh nghia la cac tin hi¢u s6 lién tuc thoi gian thyc. Co
nhiéu loai dong co ban. Vi du am thanh dugc ma héa st dung MPEG duoc goi 1a
“dong co ban am thanh”. Mgt dong co ban thuc ra chi 1a tin hi¢u ra tho tir b ma
hoa. Cac dong dit liéu duoc t6 chire thanh cac khung tai 16p nay. Céc thong tin chira

trong mot dong co ban co thé bao gom:
[ Loai khung va toc d6
1 Vitri cua nhitng block dir li¢u trén man hinh
] Tisb canh

Diéu quan trong phai chu y 13 16p nay dugc chia thanh 2 16p phu theo dic tinh
ctia chuan H.264/AVC: 16p ma hoa video(VCL) va 16p triru twong(NAL). Lép phu
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VCL quan tdm téi viéc nén cac ndi dung video. Tin hiéu dau ra ctia 16p nay la chudi
cac slice anh. Dong bit ¢ 16p NAL duoc t6 churc thanh céc g061 101 rac duoc goi la
cac khdi NAL. Pinh dang cua cac khdi NAL dugc mo ta trong hinh 3.2

Céc khdi trong hinh 3.2 mé ta 1 khéi NAL véi phan payload ndi dung video.
N6 ¢6 thé chira cac loai payload khac trong phan nay nhu thong tin diéu khién.
Nhirng khéi nhu thé duoc xép vao loai khong phai khéi VCL (non-VCL unit). Cac
khdi NAL dugc két hop véi nhau thanh chudi, dinh dang nén khéi truy cap. chi y
réng khdi NAL duge tao nén tir chudn H.264/AVC c6 thé hd trg cho ca céu tric
mang dua trén giao thirc IP va cac mang khong dua trén giao thirc IP.

Time
- -

| MAL unit header HAL video payload

‘ i Conlaing & section ar & full vides slice,

1 bat | 2 bats 5 hits.

b= (Dgfins the bype of MAL Umi

= Flags il tha NAL is disposabla or nol

- This Bl indicabes an error may be present in e NAL header of payload when sel 1o 1

Hinh 3.2: Céu triic ciia khoi NAL
3.2.3 L6p dong goi Video
bé truyén cac dong co ban am thanh, dit li¢u va hinh anh qua mang s6, mdi
dong co ban nay phai dugc chuyén ddi sang mot dong duoc chén cia gbi PES da
dugc danh dau thoi gian (PES- Parketized Element Stream ). Mot dong PES chi bao

gom 1 loai dir liéu tir 1 ngudn. Mot géi PES c6 thé co kich thudc khdi ¢d dinh hoic
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thay doi, c6 thé 1én téi 65536 byte/goi. Bao gdm 6 byte header, va s byte con lai
chtra néi dung chuong trinh. Pinh dang ctia 1 PES header dugc minh hoa trong hinh
3.3 va gidi thich trong bang 3.1 dudi:

Fackel start-code
prafix
PES header llags
/EEH neader lengih
/[ ;

r -] f Variabie - i
24 bits 14 5
lEbﬂal 16 bilg J'I}IIE- btz |[I ] lenglh Compressed video conlant
| FES header lengih FES header lialds
Stream 1D

Hinh 3.3: Dinh dang goi MPEG PES

Hoang Vin Tu Ludn van thac si ky thudt

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

62

Bang 3.1: Céu tric ciia mt g6i MPEG PES

Tén trwong Chirc nang

Tién t0 ma bat

dau goi Goi PES bt dau voi tién td 0x000001

Trudng nay nhan dang loai payload trong goéi. Mot mau bit

111x xxxx cho biét d6 1a géi audio, con mau bit 1110 xxxx
Nhan dang dong

cho biét réng do 1a goi video. Gia tri "X" dugc stir dung dé
(1 byte)

bi€u thi cac

s6 ctia cac dong MPEG

Do dai g6i PES | Trudng dai 2 byte dé chi thi do dai gbi

Mi dong bd Truong duoc dung dé dong bo ndi dung video va audio

Trudng 14 bit chtra cac bo chi thi PES khac nhau hay cac co,
cung cip phan ctng hay phin mém b giai mi cua set - top
box IP v6i thong tin thém vao. Céc loai c& gom:

Diéu khién tranh chap PES: Cd niy béo cho bd giai ma goi co
duogc bao dam hay khong thong qua xir Iy tranh chip.

Do uu tién PES: Co nay cung cip cho bo giai ma thong tin vé
Co header PES muc do uvu ti€n cua goi PES.

B0 chi thi sap xép dit liéu: Bo chi thi nay quyét dinh Payload
ctia PES bit dau véi bit video hay audio

Thong tin ban quyén: Khi bit nay duoc thiét dit, ndi dung
video dugc bao vé boi ban quyén.

Ban gdc hay ban sao: Co nay chi ra ndi dung nay 1a ban gdc

hay bén sao.

Do dai dir licu Truong niy nhén chi ra tong so byte bi chiém bai cac trudng

header cua PES header khac nhau.

Truong header

cua PES Trudng nay chira mot sd cac bit tiy chon.

Payload ctia PES | Payload ctia PES gom céc dong audio hay dit liéu video.
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Do ban chét ctia mang, thir ty hay chudi cac khung video tir 18i ra ciia trung
tam dit liéu IPTV c¢6 thé khac th tu cac khung do cac thiét bi cua nguoi dung nhan
dugc. Do d6, dé giup d& qué trinh dong bo, cac hé thong dya trén MPEG thuong

dan nhan c4c géi PES khac nhau trong chudi video.

C6 2 loai nhan thoi gian dugc st dung ddi voi mdi goi PES: nhén thoi gian

trinh dién(PTS), va nhan thoi gian giai ma(DTS):

., PTS---- nhan thoi gian trinh dién co6 gia tri thoi gian 33 bit, duoc dit trong
trudng PES header. Muc dich cua viéc sir dung PTS cho mdi goi 1a dé xac dinh xem
khi nao va theo trat ty nao thi goi dé dugc xem (bdi ngudi xem).

., DTS---nhin giai ma dé s dung dé gitp bo giai ma & thiét bi cua nguoi st
dung biét khi nao xur 1i goi do.

Khai niém mg dung nhiing nhan thoi gian khac nhau d6i véi mdi goi PES trong

dong ma hoa MPEG dugc minh hoa trong hinh 3.4.

Nhu da chi ra ¢ trén, thr ty cac goi dugc tmyén di qua mang khac véi thu ty
cac goi nhan duoc ¢ thiét bi cia ngudi su dung. Thiét bi ngudi st dung IPTV s&
dung cac nhian PTS va DTS dé tai tao lai ndi dung video gdc. bén canh viée gui di
cac ndi dung nén MPEG-2, PES con c6 kha ning truyén tai cac khéi H.264/AVC

qua mang IPTV. Céc chi tiét qua trinh anh xa duoc mé ta & hinh 3.5.
3.2.4 Lép cau tric dong truyén tai

Lép tiép theo trong mo hinh truyén thong IPTV lam nhiém vu tao nén dong
truyén tai, bao gdm 1 dong lién tiép cac goi. Nhimng goi nay thudong duge goi 1a cac
g6i TS, duoc tao ra bang cach ngat cac goi PES thanh cac goi TS c6 kich thude cb
dinh 1a 188 byte ddc 1ap voi thot gian. St dung thoi gian doc 1ap nay lam giam kha
ning mat goi tin trong qué trinh truyén va giam on. Mdi goi TS bao gdm 1 trong 3
dinh dang truyén thong: dit liéu, &m thanh, hinh anh. Do d9, cac goi TS mang ¢d dinh
1 loai hinh truyén thong. Mdi géi TS bao gdm 184 byte payload va 4 byte header.
Céc thanh phan cta TS header dwoc mé ta trong hinh 3.6 va giai thich trong bang sau.
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1 bit
Transport
enor
indscator

1 bil
Paykoad
unit-starl
indicator

Al delimiter

SPS

PPS

SEls

WVCL MAL unit 1

VCL NAL unit 2

VCL NAL unit 3

End of sequence

End of stream

64

Synchronisation byte
Adaption field control
Transport
scrambling

i " 2ile _ T WVanable
|Sb"5| |” Ll |b'rts ms|4bm| langth | Video data
P'm'“{?,.';‘,’f” o J Adaptation field
1 bit
transport
Prigrity
Hinh 3.4: Dinh dang goi MPEG TS
PES packet
Tl header
|
PES packet
payload
R

Hinh 3.5: Anh xa géi truy cdp AVC sang g6i MPEG PES
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MPEG network stream

PES packet 1 PES pachet 2 PES packet 3 PES packet 4 PES packet §
DTS =1 DTS=5 DIS=2
PTS=1 m-! PTS=3 PTS=4 mlﬁ

Decoded MPEG stream

PES packet 1 PES packet 4 PES packet 2 PES packet 5 PES packet 3
DTS=1 l:rl's-z
PTS=1 F‘I’Blﬂ

Hinh 3.6: Ung dung nhan thoi gian véi cac géi MPEG PES

Bang 3.2: Cau triic géi MPEG TS

Tén trwong Chirc nang

Phan header thuong bat dau bang cac bit dong bd (8 bit),
Trudng dong b | thuong 1a céc bit 0. Truong nay dung dé xac dinh diém bat

dau cua 1g6i IPTV.

| Bit co nay s& chira 1 16i (néu c6) lién quan dén dong truyén
Truong chi thi 161
tai

Truong chi thi
diém bat dau Bit ¢ nay sé& chi ra 1 diém bat dau cua khéi truyén tai

khéi truyén tai

Mtrc uu tién ‘ _ |
o Khi dat co nay s€ chi ra mirc uu ti€n khoi payload
truyén tai
Trudng quan trong nhat trong phan header 113 bit dé xac
dinh ID chuong trinh. N6 s€ chi ra goi nao thudc don
ID chuong trinh i £ g i £

nao.Cac gobi thugc dong nao thi sé c6 cung ID chuong trinh.

Bo phan kénh trong bi cia ngudi sir dung dung thong tin dé
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phan biét cac loai gbi khac nhau. Chu y rang cac géi null co
ID chuong trinh = 8191. Céc goéi khong c6 ID chuong trinh
thi s& bi thiét bi nhan IPTV loai bo.

biéu khién viéc

tranh chip céc

2 bit ciia trudng nay sé cho biét trang thai ma hoa ctia phan

L payload goéi truyén tai.
truyén tai
. Truong 2 bit nay s€ cho biét liéu header cua géi dir liéu co
Truong dicu . .
, lién quan tdi dong truyen tai cd bao gom truong thich nghi va
khién thich nghi

payload khong

B dém tién

Bo dém tién s& dém ting 1én 1 khi 1 goi dong truyén tai voi
cung mot ID chuong trinh. Nho d6 co thé xac dinh duge néu

c6 mat hoic bi lip goi. Piéu nay c6 thé anh huéng hinh anh.

Trudng thich
nghi

Trudng nay co thé co hoidc khoéng cé trong phan header.
Truong thich nghi nay bao gdm nhiéu thong tin khac nhau
duogc st dung dé dinh thoi va diéu khién, bao gdm ca PCR.
PCR dugc sir dung dé dong bo dong hd IPTVCD véi dong hd
bo ma hoa. Gia tri PCR c6 do dai 42 bit va dugc tang theo tbe
d6 dong hod chuan, 27MHz. Ngay sau khi dong bo, viéc giai
ma MPEG - 2 IPTV dugc tién hanh

Truong thich
nghi

Truong niy c6 thé cd hodc khong co trong phan header.
Truong thich nghi nay bao gdm nhiéu thong tin khac nhau
duoc st dung dé dinh thoi va diéu khién, bao gém ca PCR.
PCR duoc sir dung dé dong bo ddng hdo IPTVCD véi dong hd
bo ma hoa. Gia tri PCR c6 do dai 42 bit va dugc tang Theo
tbc do dong hd chuan, 27MHz. Ngay sau khi déng bo, viéc
giai ma MPEG - 2 IPTV duoc tién hanh.
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Lép nay ciing cung cdp chirc ning dé tao ra cac dong chwong trinh. Mot dong
chuong trinh 12 mot goéi PES chua 1 vai dong co ban dugc ma hoa sir dung cung
ddng ho chii, hodc dong hd hé théng. Cac kiéu dong nay dugc phat trién cho nhimng

ung dung nhu luu trit ndi dung video trén cac dia quang hodc dia cliing.

Bén canh cac ndi dung hinh dnh va am thanh da dugc nén, dong truyén tai bao
gdém nhiéu thong tin dic trung ctia chuwong trinh hodc metadata mo ta cac dong bit.

Thong tin nay dugc chira trong 4 bang PSI.

1) Béang chuong trinh két hop (PAT)- Viéc truyén cac bang PAT la bat budc va
1a diém vao cac bang PSI. Bang chuong trinh két hop ludn c6 ID chuong trinh 14 0.

Bang nay dua ra cac lién két gitra chi s6 chwong trinh va ID ctia chuong trinh

2) Bang 4nh xa chuong trinh: Bang anh xa chuong trinh ciing 1a bét budc va
mang cac thong tin vé mot chuong trinh cu thé. Bang anh xa chwong trinh liét
ké cac ID chuong trinh cho cic gbi mang cac thanh phan cia mot chuong trinh
cu thé (am thanh, hinh anh, dit liéu, va cac thong tin PCR). Hinh 3.7 mo t4 mot
vi du vé mdi quan hé giira bang chuong trinh két hop (PAT) va bang chuong

trinh anh xa (PMT).

Vi thé khi mét thiét bi ngudi dung (IPTVCD) yéu cau mot chuong trinh, bang
chuong trinh két hop s& duoc kiém tra, sau d6 sé kiém tra bang chwong trinh anh xa
dé dinh nghia cac IP chwong trinh vé géi 4m thanh, hinh anh va dit liéu lién két véi
chuong trinh d6. Trong vi du nay, thué bao lga chon chuong trinh 1 va thiét bi
IPTV ctia ngudi st dung dinh vi toan bd cac goi truyén tai voi ID chuong trinh 1a
36 @i v6i phan hinh anh ctia chuong trinh va cac géi véi ID chwong trinh 14 3 véi
cac phan am thanh ciia chuong trinh. Néu dit liéu 1 quang ba v6i chuong trinh, thi
bang anh xa chuong trinh s& bao gdm cac chi tiét trén d6 xac dinh cac géi dit lidu

truyén tai.
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Video PID = 36
Audio PID =13
Program
association
table PMT 1
PMT 1 |
FMT 2 i
Video PID =6
PMT 3 l
‘ Audio PID = 4
FPMT 4
FdT 2
Video PID =1
Audio PID = 34
PAT 3
Video PID =78
Audio PID =9
PRAT 4

Hinh 3.7: Moi lién hé giita PMT va PAT

3) Bang diéu kién truy cap(CAT)- bang diéu kién truy cép 1a mot bang tily chon
PSI bao gdm céc ID chuong trinh cia EMMs (céc tin quan 1i quyén truy cép). Tin
quan li quyén truy cip bao gdm cac thong tin vé muc cho phép dbi voi hé thong
truy cap.

4) Bang thong tin mang (NIT)- Bang thong tin mang NIT 1a mt bang tuy chon
luu trit céc thong tin nhu tan s& kénh va sb dong truyén tai. Set top box sé sir dung
thong tin nay dé chinh séng t&i cac chuong trinh cy thé.

Khi TS dugc céu trac va dinh dang, nd s& dwgc chuyén xudng 10p truyén tai

tryc tiép hodc t6i 16p sir dung giao thirc truyén tai thoi gian thuc (RTP).
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3.2.5 Lép giao thirc truyén tai thoi gian thwe( tity chon)

Lép tiy chon nay duoc sir dung rong rii trong nhiéu tmg dung khac nhau. Lép
nay hoat dong nhu 1 lop trung gian gitta cac ndi dung dugc nén MPEG-2,
H.264/AVC & 16p cao hon va cé 16p thap hon trong mo hinh IPTV. Giao thirc RTP
chinh 13 15i ctia 16p nay va thudng 1a block co so hd trg truyén dong ndi dung theo

thoi gian thuc qua mang IP.

Giao thirc truyén tai thoi gian thyc phan phéat cdc dong 4m thanh va hinh anh
béng cach dong goi cac ndi dung nay trong mdt dinh dang riéng biét duoc goi goi.
MJi g6i bao gdbm phan header va payload(dir liéu IPTV). Dé str dung hiéu qua bang
thong, phan payload thuong bao gdm nhiéu hon mét géi MPEG-TS.

Phan header bao gdm céc chirc ning cbt yéu dé cac thé truyén thanh cong cac
dir liéu thoi gian thuc qua mang. Header cia RTP c¢6 thé nhdn biét voi header cua
UDP c¢6 gia tri 1a 5004, va bao gom rat nhiéu truong. Chi tiét vé cac truong khac

nhau dugc minh hoa trong hinh 3.8 va bang 3.3.

Co6 mot diéu dang chi y, d6 1a giao thirc thoi gian thyc khong co truong dai
trong phan header bai vi nd phu thudc vao giao thirc truyén tai co ban dé cung cap
loai thong tin nay. Nhu da miéu ta trong bang dudi, lgi ich chinh cta viéc chén céac
ndi dung video da dugc nén va trong cac géi RTP la:

1)Thém s chudi vao goi dé gitp ca bd giai ma ¢ phia nha cung cip va thiét b
ngudi ding c6 thé sap xép lai cac goi nhan duge tir mang IP.

2)Trudng nhén thoi gian gitip khic phuc cac van dé nhu jitter va mat dong bo

gitra nguon va dich.
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Hinh 3.8: Binh dang RTP header

Khi header truyén tai thoi gian thuc duoc thém vao payload video, goi truyén

tai thoi gian thuc duoc giri t6i giao thirc TCP hodc UDP dé tiép tuc xtr Ii.

Pinh dang phan payload ciia RTP cho viéc dong goi dong bit nén MPEG-2 :
thay vi str dung UDP dé mang cac goéi TS MPEG-2 thi mot vai hé thong IPTV sir
dung 16p RTP thém vao 16p UDP dé truyén cac goi. Viéc anh xa cac goi MPEG-TS
sang cac goi RTP 1a kha don gian. Cau triic bao gdm phan header va payload cua
g6i MPEG-2 TS. Mdi go6i ¢6 d6 dai 188 byte. Hinh 3.9 mé ta cdu trac truyén tai noi
dung DVB duya trén MPEG-2 qua mang IP.

Pinh dang payload RTP cho viéc dong goi dong bit duoc nén dung chudn
H.264/AVC: RFC 3984 cung cap khuyén nghi vé giai phap truyén cic noi dung
H264/AVC va dinh nghia 3 co ché dé chén cac khdi NAL vao RTP payload:

1) Mot goi NAL riéng biét: ki thudt nay dinh nghia sy anh xa goi NAL sang
tung payload RTP.

2) Goi NAL tap hop: Ki thuat nay dinh nghia sy 4nh xa nhiéu g61 NAL sang
mot gbi RTP.
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Céu tric ciia géi IPTV duya trén RTP

Tén truong

Chirc nang

Truong nay xac dinh phién ban RTP dugc dung trong goi

Phién ban (V)
IPTV.
Phan dém (P) Truong nay xac dinh c6 byte dém trong gbéi RTP hay khong.
. Néu bit nay duoc dat bang 1 thi phin md rong theo ngay sau
Phan m¢é rong (X)

tiéu dé co dinh.

Tong sO6 ngudn

g6p (CSRC)

Truong nay chira thong tin s6 bo nhan dién CSRC ¢o trong goi.

Bit diu

Chtc nang cua ndé dugc xdc dinh boi md ta RTP. Thuong

duoc sir dung dé xac dinh ranh gi6i khung.

Loai Payload (PT)

Trudng nay chtr thong tin vé dinh dang payload ciia IPTV. Vi

du, gié tri 34 chi ra ndi dung video dugc ma hoa st dung H.263

S6 thir tu goi

Truong nay gitp tim ra dugc nhitng gbi bi mat, 18i. Giap cho
IPTVCD sa‘ip xép lai cac gbi dugc gui tdi khong theo thu tu,
xac dinh dang kinh thudc gbéi khong dung va chi ra goi bi 1ap.
Gia tri trong truong dugc ting 1én mot mdi 1an mot goéi RTP
duoc glri qua mang. Khi dong IPTV bat dau, mot gia tri bat ki

duoc gan cho truong nay dé giam rui ro bi hacker tan cong.

Dau thoi gian

Truong nay gitt dau thoi gian cua goi, dugce khoi tao tir mot
dong ho dang tin cdy. Truong nay duoc sd dé thém vao trong
cac goi am thanh va hinh anh dung theo thu tu thoi gian cua

dong IPTV.
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. . Muc dich ciia truong nay dé chi ra nguon dong bo trong mang
Nguon dong bd . . .
(SSRC) IPTV. Truong nay thuong dugc str dung két hop voi trudong so6

thir tu gbi dé stra nhitng van dé xay ra trong chudi IPTV.
Muc dich cta truong 32 bit ndy dé chi ra nhitng ngudn video
Danh sach CSRC '
va audio gop vao payload IPTV.
RTP header N*MPEG-2 TS packets (188 bytes)
- 12 bytes of RTP header + n* * 188 bytes of video payload =
Hinh 3.9: Cac goi MPEG TS
E Optional RTP padding
AL delimiter E
SPS E[mm[ NAL usit 1 ” ATP hoader|  NAL unit2 H| AP hoader | MAL uit3 |] ‘ r
==} e = ! S
SEls :
VCL NAL unil 1 ——

VCL MAL unit 2

VCL MAL unit 3

End of
seduaence
End of siream

Hinh 3.10: Anh xa ngi dung H264/AVC ( timg khoi NAL riéng biét ) sang RTP payload
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| Optional RTP padding

Single RTP payload

|
[

|F!'I'PMM' | HAL unit 1 | HAL unit 2

ALl delimiter

SPS

FPS

SEls

VCL NAL unit 1
WCL NAL unit 2

VCL MAL unit 3

End of
SegqUEnce
End of stream

Hinh 3.11: Anh xa néi dung H264/AVC (nhiéu khoi NAL riéng biét ) sang mét RTP
payload

Optional RTP Padding

Multiple RTP Payloads
| I

|mhu=m ‘ NAL unit 1 D lmm| MAL unit 1 Dlmhﬂw I MAL anit 1 D_
= T

AL delimiter

5PS

]

3Eis

VCL NAL unit 1

VCL NAL unit 2

WOL MAL unit 3

End of
sequence

End of stream

Hinh 3.12: Anh xa néi dung mét H264/AVC NAL sang nhiéu RTP payload
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Khéi NAL tap hop duge dinh nghia dé xac dinh dung luong goi 16n nhét ddi
v6i m&i mang. VD, voi mang Ethernet kich thude goi 1on nhét 1a 1500 byte, con
v6i mang ATM kich thudc géi 16n nhat 1a 54 byte. Dung cac goi NAL tap hop dé
anh xa nhiéu géi NAL sang mot phan payload RTP khong can phai chuyén ma va

thém nhiéu tiéu dé goi khi trién khai IPTv trén cac nén.

3) Goi NAL phan tach: Pay 1a ki thuat dé anh xa 1 khdi NAL riéng ré ra khoi
nhiéu phan payload RTP.

Diém dang chu y 1a goi phan tach NAL phai duoc glri qua mang theo mot trat
tur lién tiép. diéu nay 1a c6 thé khi sir dung cac sb ting dan trong header cua RTP. Ki
thuat nay dem lai hai loi ich cho nha cung cap dich vu. Thir nhat, diéu nay giap
truyén lugng 16n chuong trinh c6 d6 phan giai cao dya trén IP. Thir hai 1a giup ting
kha ning stra 16i.

Chu y rang, ki thuat RTP thudong dugc trién khai trong cac mang khong dam
bao chat luong dich vu QoS dé truyén cac dich vu IPTV. Mic du RTP giup lam
tang kha ning cac dong toi dich trong trat tu ding, nhung khong duoc thiét ké dé
dam bao cac mirc chat lugng dich vu. Do do, trach nhi¢ém cua nha cung cép dich vu

1a dan bao video ludn duge vu tién khi chiing duoc truyén di trong ha ting mang.
3.2.6 Lép truyén tai

Thong thuong cac goi RTP 1a dang dau vao cia 16p truyén tai. Piu dang cha y 1a
c6 thé anh xa truc tiép cac géi MPEG-TS sang payload giao thtc ctia 10p truyén tai.

Lép truyén tai IPTV duoc thiét ké dé dam bao cac két ndi dau cubi la tin cay.
Néu dir liéu t6i thiét bj nguoi nhan dang, 16p truyén tai sé truyén lai. Lop truyén tai
thong bao voi 16p trén dé c6 cac thong tin chinh xac hon.

TCP va UDP 1a 2 giao thirc quan trong nhat dugc st dung & 16p nay.

Sir dung TCP dé dinh tuyén cac g6i IPTV :

TCP 1a giao thirc cbt 161 cua bod giao thuc internet va dugc xép vao loai dinh
hudng két ndi. Pidu nay co ban c6 nghia 1a két ndi duoc thiét 1ap gitta dau cudi nha

cung cap va thiét bj IPTV ciia nguoi sir dung dé truyén cac chuong trinh qua mang.
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TCP c6 kha ning diéu khién 15i xay ra trong qua trinh truyén cac chuong trinh
qua mang. Céc 16i nhu mat g6i, mat trat ty goi, hodc lap goi thuong gip trong moi
truong truyén IPTV. Dé xu 1i cac tinh hudng nay, TCP sir dung hé thdng céc 6 lién
tuc dé cho phép thiét bi giri ¢ thé gui lai cac dit liéu hinh anh bi mat hoic hong.
Hé thdng sb lién tuc nay 1a trudng c6 do dai 32 bit trong cau tric goi. Truong dau
tién chtra chudi sb bat dau cua dit liéu trong goi va truong thi hai chta gia tri cia

chudi sd tiép theo ma video server dang doi (mong) nhan trd lai tir IPTVCD

IPTV
content

=l

Mo

Aequasiad o
Iransmit |F video,
Mo hia

Window announcement

massage nfamming Yk
SRCVAT B CONYN LS z
sireaming IPTV canlent

Window announcemen
meszage to stop
shiepming as lhe

BPTWICD cannot accep
mupee IPTV packels from
Ehie nisbwock

Crhoeck if wandiow
sird vallg is = 2o

Trarsmil IFTY
conben ower
natwork

IPTVCD Biuther
space available

IPTV conlond
recalvad al IPTVCD

Hinh 3.13: Co ché diéu khién luong ciia TCP
Bén canh viéc sira cac 161 co thé xay ra trong qué trinh truyén ndi dung video
qua mang IP bing rong, TCP con c6 diéu khién ludng dir lidu. Piéu nay c6 thé dat

duoc bang cach st dung truong kich thudc ctra s6, voi thuat toan dugce goi 1a cua so
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truot. Gia tri trong trudng nay xac dinh s cac byte c6 thé truyén di qua mang trudc

khi nhan dugc x4c nhén tir phia thiét bi nhan.

Trong méi truong IPTV, gia tri trudng kich thude ctra s6 chinh 1a kich thude
vung dém trong IPTVCD trur di lugng ndi dung da cé trong vung dém tai mot
thoi diém. Dir liéu nay s& dugc giir cho t6i khi ban tin thong bao da nhan dugc

guri vé tir IPTVCD.

Khi gia tri cta truong nay bang 0, IPTVCD & phia dau thu s& khong du kha
nang xu i cac dir liéu IPTV & tdc d6 du 1on. Khi do, TCP sé chi thi cho video server
ding hodc 1am cham lai téc d6 giri cac goi dir liéu t6i IPTVCD. Piéu nay s& dam
bao rang IPTVCD sé& khong bi tran cac goi dir liéu téi. Khi IPTVCD da xu 1i xong
cac cac goi dit liéu trong ving dém va video server da biét duoc didu do thi gia tri
tai ving dém sé& tang 1én, va video server s& bat du truyén tiép cac ndi dung. Trong
mdi truong IPTV 1i tudng, sd cua ctra s6 duge bao vé tir IPTVCD s& bao cho server
biét khong gian ving dém con trong chinh 13 tbc d6 ma tai d6 cac ndi dung video

duoc guri di tur video server.

Céc cong TCP va Socket: Mdi diém cudi cua 1 lién két IPTV thi c6 1 dia chi IP

va 1 gia tri cong lién quan. Vi thé mdi lién két c6 4 thanh phan khac nhau:
(1) Dia chi IP cta video server
2) S ciia cong cuia video server
3) Dia chi IP cua IPTVCD
4) S cuia céng cua IPTVCD

Viéc két hop dia chi IP va s6 ctia cong cho phép mot tién trinh trén IPTVCD ¢6
thé lién lac tryc tiép véi tién trinh dang chay trén mot trong cac may server duogc dat
& trung tam dit liéu IPTV. Mot cong gom 16 bit dé dinh nghia hudng dé truyén cac

thong bao giita cac 16p mang. C6 2 loai cong :

1)Cong well known c6 gia tri tir 1 dén 1023. Loai cong nay thuong dugc cac

server sir dung va dugc quan li boi IANA.
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2)Céng Ephemeral dugc thiéu lap boi IPTVCD ¢ trang thai tam thoi khi lién lac
v6i IPTV server. Cac cong thuong duoc nhd trong ngan xép phan mém IP. Cac
gia tri nay thuong 16n hon 1024 va nho hon 65535. Cong nay khong chiu su quan
li cia IANA.

Socket ciing 12 mot thanh phan quan trong khac trong mé hinh truyén thong IP.
Mot socket vé co ban 1a mot giao dién Gmg dung chuong trinh (API), dugc st dung
dé 1am cho 1am viéc lién lac gilra cac tién trinh dang chay trén 1 thiét bi IP. Mot

socket duoc thiét dit bang cach két hop dia chi IP véi s6 cia cong.

£ IPTV streaming sarvar . IFTVCD Y
P
£ @ N
! Y e
| Cain ] (7 "\'
| proparation | b= o
LY ! | Establishmara PR ) B
‘*-.___.-f’f | oflogkal i =N
e "-.\mnnmun | Diita |
e . trarcsmission |
.r'f Irx;z.l H'\ _r“'. "l. e I".,L J
I L 'y
Data 1 i 5 Yy o
tramsmission | iy e
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N .. = 7@
g e ' . 1
. . Efranm
-
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| managemwnt | S
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Hinh 3.14: Qua trinh truyén thong trong mang IPTV
Pé hiéu hon vé mdi lién hé giira dia chi IP va socket, xét cac budc dé thiét lap
mot kénh truyén thong giita 1 tién trinh chay trén IPTVCD va mét tién trinh chay

trén trung tam cung cap dit liéu IPTV. Budc duge mé ta nhu sau:

1) Chuén bi dix liéu: Tién trinh gui chay trén hé théng server IPTV chuén bi noi
dung va goi module truyén thong TCP/IP dé truyén cac dir lidu ti 1 tién trinh dang
chay trén mot IPTVCD. Cac tién trinh truyén thong bat dau va thong tin header
dugc thém vao ndi dung khi truyén qua céc 16p trong IPTVCM.
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2) Thiét 1ap két ndi logic TCP: Ca 2 dau két ndi déu dugc dinh nghia boi 1 dia
chi IP va 1 s6 cong. Két hop gitra dia chi IP va s6 cong goi 1a socket. Hé thong dia

chi d6i véi lién két truyén thong bao gdm cac thanh phan sau:
Giao thuec :

bia chi IP ctia may chu IPTV

ID ciia tién trinh chay trén may chi IPTV

Dia chi IP cua IPTVCD

ID ciia tién trinh chay trén IPTVCD

- Truyén dit liéu: Truyén thong bat dau thong qua socket giita 2 tién trinh tir

phia IPTV server dén IPTVCD.

- Quan li cac dong ndi dung IPTV: giao thitc TCP quéan 1i cac dong IPTV
trong khi két ndi dugc thiét 1ap.

- Huy bo két ndi: Khi hoan thanh viéc truyén cac ndi dung IPTV, IPTVCD

hodc trung tim dit lidu s& huy bo socket va két ndi mang.

Header: Théng tin nay giup cho segment dugc truyén di tir ngudn dén dich.
Header mang thong tin chinh 14 sé cong ciia ngudn va dich, sé chudi ciia segment va
kiém tra tong. Cac sb tong dam bao rang dit lidu co thé téi va tré vé tir dung cac tién
trinh dang chay trén mdi thiét bi IP. S chudi gitip TCP c¢6 thé hiéu duoc bang cach

nao dé dua dir lidu vé dang trudc khi bi ngit thanh cac segment.
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Bang 3.4: Dinh dang ciia TCP segment

Tén truwong

Chirc nang

Cira nguon Trudng 16 bit. Chi ra s ctia cong nguon.
Cong dich Trudng 16 bit. Chi ra s6 cua cong dich.

, Chi ra chi s6 ddy ctia doan TCP. Diéu nay gitip TCP theo duoc vét
Chi s6 day . .

cua moi goéi IPTV chuyén qua mang.

., Chtra chi sb ddy tiép theo ma thiét bi giri mong mudn nhan duoc.

Chi s6 chap . . " 2
" Truong nay chi chira gia tri nay néu bit diéu khién ACK dugc

nhan

thiét lap.

Do doi dir licu

Trudong ngan nay chi ra vi tri trong doan ma dir li¢u video bat dau.

Puoc dat trude

Truong ndy duoc dit trude dé sir dung sau nay va cé gia tri bang 0

Trudng nay gom co 6 bit diéu khién:
URG: Urgent pointer
ACK: Acknowledgment

Céc bit diéu
_7 PSH: Push
khién o ,
RST: Reset (dat lai lién két)
SYN: Synchronize (d6ng bo chi sé diy)
FIN: khong c6 thém dir li¢u tr bén gtri
Cira sO Chi kich thudc cira s6 cho dit liéu phan phdi giita nhiing lan nhan
Checksum Kiém tra 18i dé bao vé dit liéu dugc giri qua mang

con tré khan cap

Chi duoc dich khi truong con tro khan cap duoc cho phép

Céc tuy chon va

dém

Céac tuy chon 1a cac boi s6 8 bit c6 san va co thé chia cac kicu
bién khac nhau. Cac tuy chon dugc lua chon sé quyét dinh d¢ dai
cua doan TCP. Bém la phan cudi cung cua tiéu dé va tao thanh

bdi cacso 0

TCP 4nh xa segment sang giao thtrc IP sau khi chén cac thong tin can thiét vao

trong phan header. Nhu di mo ta & trén, TCP cung cap toan bo cac chirc ning dé

truyén tai cac dir liéu qua mang IP.

Hoang Vin Tu

CuuDuongThanCong.com

Ludn van thac si ky thudt

https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

80

Sir dung UDP dé dinh hudéng céc g6i IPTV:

UDP 1 giao thirc thudc vé bd giao thirc Internet. UDP cho phép may chii két
nbi véi mang bang rong dé gui toi cac IPTVCD dich vu truyén hinh quéng ba ¢
chat luong hai 10ng ngudi dung. UDP gidng véi TCP nhung 14 phién ban so luoc
hon, dua ra cho sé luong ti thiéu cac dich vu truyén tai. UDP 1a giao thirc khong
lién két, didu d6 c6 nghia la két ndi giita video server va IPTVCD ko can phai thiét
1ap trudce khi dir li¢u dugc truyén di. Video server don gian chi thém vao dia chi IP
dich va s6 cong vao datagram va gii t6i co s mang dé phan phat t6i dia chi IP
dich. Khi trén mang, UDP st dung cach tdt nhat dé cd géng thu duoc dit liéu vé
diém dich cua nd. Cha y rang UDP st dung cac khdi dir lidu dugc goi 1a cac
datagram dé truyén noi dung qua mang.

Uu diém va nhugc diém ciia UDP:
Uu diém cta UDP:

1 Khong cé ngit trong qua trinh truyén ndi dung video: khong c6 tré trong
qua trinh phan phéi ngay ca khi trong mang c6 cac goi bi tré hodc bi hong. Nguoc
lai, khi str dung TCP, c6 thé xay ra su ngat quing khi phai cho cac goi bi tré va cac

khung hinh t6i hodc phai cho cac goi bi hong duoc thay thé.

1 Dung lugng thap: Kich thudc header cia UDP chi bao gom c6 8 byte
trong khi TCP header chiém t6i 20 byte.

1 Tbc do thiét lap két ndi: thoi gian thiét 1ap va huy bo két ndi gitra
IPTVCD va cic thiét bi ¢ trung tdm dir liéu IPTV ngan. Do d6, viéc phan phdi cac
g61 st dung giao thitc UDP thuong nhanh hon so véi st dung giao thue TCP.

(] HO tro truyén 1 chidu: UDP khéng yéu cau duong vé, do d6 cho phép cac
cong ty sir dung vé tinh c6 thé truyén ndi dung IPTV truyén da diém t6i khach hang

cua minh.
Nhuoc diém cia UDP:

Mic du UDP 1a nhanh chéng va hiéu qua dbi voi cac ing dung can thoi
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gian, va s¢€ la khong hi¢u qua trong truong hop:

1 Tinh toan ven cua dir li¢u: Tinh toan ven cua dir li¢u khi s dung UDP la
khong dugc bao dam khi UDP chi cung cép 1 dich vu duy nhat 13 kiém tra téng va
multiplexing théng qua s cong. bat ki van dé nao ciing c6 thé xay ra trong qua trinh
truyén thong ¢ tai dau cudi nao can duogc diéu khién doc 1ap voi cac ung dung. Cac
van dé thuong gap nhu 1a phat lai, dong goi va lap rap lai, truyén lai cac goi bi mat,
su tic nghén, va diéu khién ludng nam ngoai kha ning sira 16i ciia UDP.

] Kho khin trong viéc vuot qua cac tuong lira: Nhiéu loai tuong ltra trén
mang chin cac thong tin UDP gy ra cac 16i trong qua trinh truyén thong. Pay khong
phai 13 van dé 16n dbi v6i cac nha cung cap dich vu IPTV, tuy nhién né ciing anh huong
t6i cac cong ty cung cap dich vu Internet TV,

Two byle source port

numkber Two byte header
checksum
16 bits I 16 bits 16 bits 16 bits IFTY data
[ Two byte UDP
packet length

Mwo byte destination
port number

Hinh 3.15: Dinh dang datagram dua trén UDP
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Bang 3.5: Cau tric datagram IPTV duya trén UDP

Tén trwong Chirc nang

Chi ra chi sb cira ctia qua trinh guri datagram. N6 1a cira
Cira ngudn tiy chon va néu khong dugc dung thi s& duoc dién day

bang céc so0 0.

Chi ra chi s6 cira ctia qua trinh dich dang chay trén

IPTVCD.

Cua dich

Gitp cho IPTVCD xac dinh d¢ dai va kich thudce cia
D6 di datagram UDP dang dén. Truong d6 dai bao gom mot

0 dai \ .
gia tri hé 8, bao gom ca tiéu dé va dir li¢u video thuc

su.

Trudng nay dai 2 byte chira sé6 dwoc dinh trude, cho
Checksum phép mot IPTVCD kiém lai tinh nguyén ven ctia UDP
dang dén dua trén datagram IPTV.

Phan nay cta datagram chira dir liéu video. Trong
S trudng hop méi truong IPTV, dir lidu 1a mot phan cua
Dtr liéu video ' o
datagram UDP dugc dinh dang bdi giao thuc dong

video va audio ma dugc st dung tai dau cuoi IPTV.

Péi v6i IPTV, UDP t6 ra hiru ich khi trung tam dir li¢u can guri cac nd1 dung
video IP t¢i nhiéu IPTVCD va 1 giao thirc mirc truyén tai phd bién nhat ma cc nha
cung cap dich vy IPTV.

3.2.7 Lop IP

Sau 16p truyén tai 1a 16p IP(con duoc goi 1a 16p lién mang ). Nhiém vu chinh

cua 16p nay la dua cac dir liu to1 cac vi tri mang riéng bi¢t thong qua nhiéu mang
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doc lap dugc lién két voi nhau duoc goi la lién mang. Lép nay dugce su dung dé gui
cac dir liéu thong qua cac dudng khac nhau t6i dich. IP 1a giao thirc t6t nhat duoc sir
dung trong 16p lién mang. Giao thirc nay cung cip dich vu phan phét goi co ban cho
tat ca cac dich vu IPTV. Céac loai dich vu nay véi h¢ théng truyén don diém, noi
cac goi duge truyén tir ngudn tdi mot IPTVCD dich, khac véi hé thong truyén da

diém noi ma cac goi dugc truyén tir may chu ti nhiéu IPTVCD.

IPv4 1a giao thirc pho bién nhat dugc sir dung trong mang IPTV ngiy nay.
Nhiém vu chinh ciia IP 1a phan phét cac bit dit liéu trong cac goi tir ngudn téi dich.
IP str dung ki thudt c6 hiéu qua cao nhét dé phan phat dit lidu. Néi cach khac khong
c6 tién trinh ndo dam bao qua trinh phan phat thong tin qua mang. Cac khdi co so

cua giao thuc IP 1a cac doan bit dir liéu dugc dat trong cac goi va dugce dinh dia chi.

Goi IP 1a don vi dir liéu bao gém du li¢u video thyc va cac thong tin cua viéc

nhan video tir trung tdm cung cap dit liéu IPTV t&i dich IPTVCD.

Céch danh dia chi IP: trong moi truong IPTV, dia chi [Pv4 thuong dugc dung
dé dinh nghia IPTVCD va trung tdm cung cap dit liéu. Pia chi IPv4 1a chudi 4 s6
dugc ngan cach v6i nhau bang cac ddu chdm dé dinh nghia mot cach chinh xéc vi
tri vat i cuia mot thiét bi, vi du nhu set-top box, trong mang. Pia chi IPv4 g6m 32
bit trong hé nhi phan. Cac s6 nhi phéan nay dugc chia thanh 4 octet, mdi octet 8 bit,
mdi octet dugce dai dién boi mot sé hé thap phan nam trong khoang tir 0 dén 255.
MBbi octet duge ngin cach boi mot dau chdm trong h¢ thap phan. Dia chi IP dugc t6

chtrc thanh hai phan:
1) Dia chi mang dung dé dinh nghia mang bang rong ma IPTVCD két ndi tdi.

2) Dia chi host ding dé dinh nghia céc thiét bi IPTV.
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Source address
Varsion Time to liva
[ Identificatien
Hﬁader length . P|o1oc0| U‘FS—'III'IHIIOH address

B “hl um—.l 16 bits 18 | = Im-,llm,l B{nlsl B b | 16 bits 16 bits | 16 bits I Variable | IPTV data 1- 65515 bytes
\:T lencih \E Headar checksum Options
olal leng and padding
Type of sanvice
E Flags

Fragment of set

Hinh 3.16: Dinh dang goi video IPv4

Bang 3.6: Cau tric géi video IPv4

Tén truwong Chirc nang
Phién ban Chi ra phién ban cua IP dugc st dung trén mang  [Pv4 hay IPv6.
A s Mo ta kich thudce cta header, gitip cho IPTVCD nhén ra payload
Do dai Header R G S
cua dir liéu video bat dau ¢ dau.
Con duoc biét 1a diém ma phan biét dich vu (DSCP_Differentiated
services code point). Truong nay kha quan trong cho viéc phan
phéi ndi dung IPTV baoi vi n6 cho nha cung c?ip dich vu thiét dat
Loai dich vu loai ndi1 dung dugc mang trong goi dit li¢u. Thong tin nay sau do

dugc xtr 1i boi bo dinh tuyén IP trong hé thong mang. Piéu nay
cho phép cac bd dinh tuyén chap nhan va 1am cho muc chét lugng

dich vu thich hop v6i nhiing loai Iuu luwong khac nhau.

B4o cho IPTVCD biét toan bd chiéu dai cua goi IPTV. Gia tri nay
Tong chidu dai | c6 d6 dai 16bit, c6 nghia 1a mot goi co thé co kich thudc tdi da 1a
65535 byte

Puoc bd dinh tuyén su dung dé phan mot goéi 1on thanh nhiéu
Thé nhan dang | manh nho. Khi dugc phan manh, by dinh tuyén su dung truong
nay dé phan biét cac manh khac nhau ciia goi ban dau
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Céc co xac dinh cac kiéu phan manh khac nhau, hodc goi la mot

Co manh, hoac né dugc cho phép phan manh, hodac goéi d6 1a manh
cudi ciing hay c6 thém manh khac.
Khi mét géi IPTV duge phan manh va chuyén di qua mang thi
Do doi cua chtrc ning cua IPTVCD la tong hop cac manh theo dung thir tu.
manh Truong nay danh sé mdi manh, cho phép IPTVCD tong hop lai

theo ding thir tu.

Thoi gian song

Vi mot goi IP chuyén qua mang, truong thoi gian song s& duoc
mdi b dinh tuyén doc theo dudng truyén kiém tra va gia tri bén
trong trudng nay sé duoc giam dan. Qua4 trinh nay tiép tuc cho dén
khi gi4 tri truong nay giam vé 0. Khi diéu nay xay ra c6 nghia la
261 nay hét han va sé& bi loai bo. Chirc ning chinh cua trudng nay
1a dé loai bo cac goi trén mang ma khong c6 kha ning truyén dén
dich. Piéu nay s& lam giam tic nghén trén mang. Gid tri cia

truong nay trong khoang tir 30 dén 32.

Giao thuc

Truong dai 8 bit, chi ra loai giao thuc dong goéi bén trong
datagram IP. Néu gia tri 1a mot thi sau d6 ICMP dugc dung, 13 hai
twong ung voi IGMP, 1a 6 dugce st dung cho luu luong TCP, va 17
dugc sir dung cho tng dung UDP.

Kiém tra tong

header

Cho phép IPTVCD tich datagram khoi header 16i. Géi bi 16i
thuong bi IPTVCD loai bo hay huy

bia chi nguon

Chira dia chi IP cua thiét bi giri goi IPTV. Trong moi trudong
IPTV, thiét bi giri thudng 1a may cha VoD hodc 14 bo ma hoéa.

Chtra dia chi cta thiét bi nhan dugc chi dinh. Trong moi trudong

bia chi dich . L
IPTV, dia chi nay thuong la dia chi cia IPTVCD
Tuy chon va | Puogc nha cung cap IPTV su dung dé cung cip thém cac dic diém
dém khac
Dt ligu La ndi dung video
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Mot diém dang cht y 1a mot vai bit dau tién cua dia chi s& dinh nghia cac bit

con lai cua truong dia chi s€ dugc phan chia thé nao cho host va mang. Pé thuan loi

cho viéc st dung va quan li, dia chi IP dugc chia thanh cac 16p khac nhau. Chi tiét

dia chi cac 16p dugc mo ta trong bang dudi day 3.7.

Bén canh viéc chia thanh cac 16p, mot sé dja chi IP duoc danh riéng cho céc

mang tu nhan. Céc dia chi nay nam trong dai:

10.0.0.0 to 10.255.255.255

172.16.0.0 to 172.31.255.255
192.168.0.0 to 192.168.255.255

Bang 3.7: Cac 16p dia chi IPv4

Lop dia chi IP

Mo ta

Mo ta mdt mang so hiru s6 dau tién trong dia chi IP, c¢6 gia tri tir 0
dén 128. Ba s6 con lai dugc dung dé xac dinh mot IPTVCD, may
chu, hay thiét bi mang khac. Do do, mot dia chi 16p A ¢o dia chi
mang 7 bit va dia chi host 24 bit. Bit c6 thu ty cao nhét duoc thiét
1ap bang 0

C6 126 dia chi mang 16p A trén thé gidi va mdi mang trong s6 d6 co
du s6 dia chi IP dé hd trg hon 16 thiMét bi mang. Tat ca cac dia chi

IP 16p A duoc cap phép tir InterNIC tir nhidu nam trudc.

Mot mang 16p B ¢6 dia chi gdm sé dau tién co gia tri tir 128 dén
191. Gié tri nay tuong duong vdi dia chi mang 14 bit va mdt dia chi
cuc bd 16 bit. Gia tri cia 1 va 0 gan cho 2 bit c6 thu tu cao nhat.
C6 khoang 16000 mang 16p B trén Internet, mdi mang c6 kha ning
hd trg 64000 thiét bi mang. Nhing t6 chirc 16n hon va cac nha cung
cap dich vu Internet da cip phép cho hau hét hodc gan hét cac dia
chi nay. Vi du vé dia chi 16p B: 132.6.2.24, trong d6, 132.6 chi ra
mang, 2.24 chi ra host.
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Mang 16p C c6 dia chi co s6 dau tién c6 gia tri tir 192 dén 223. S6
nay tuong duong véi mot dia chi mang 21 va dia chi cuc bd 8 bit.
Gid tri 1,1 va 0 dugc géan cho 3 bit c6 thir tu cao nhét. C6 gﬁn 2 tri€u
dia chi mang 16p C, mdi mang c6 kha niang hd tro danh dia chi cho

254 thiét bi mang.

La phan dau tién cua dia chi c6 gid tri tir 224 dén 239. Nhiing dija chi

IP nay dugc sir dung cho muc dich truyén da diém.

Dia chi mang 16p E c6 gia tri tir 240 dén 247 va dugc dat trude dé si

dung sau nay.

CLASS A addrass

Matwark Hast 1D

CLASS B addrass

ARARRARRRRERERRRRRARERRED

MNEtwark Hasl 1D

CLASS C addrass

ARLARRRRRRAARRRRRRRRNRARE

MNatwark Hast ID

CLASS D addrass

RERERERRRRRRIRRRRRRRRRRARNEER

Multizast

CLASS E addrass

NRRRRRRRRRERI AR

Fulura use

Hinh 3.17: Cac lop dia chi IP
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Mang con IPTV:

Trong cac mang 16n IPTV v&i hang ngan IPTVCD trai rong trén 1 khu vuc
dia li rdng, mang dua trén IP nay can duoc chia thanh céc mang nhé hon goi la
mang con. Mang con cta mang IPTV cho phép nha cung cdp dich vu dinh nghia
va giam sat cac phan riéng biét trong mang ma khong can dia chi IPv4 méi.
Ngudi diéu hanh mang ciing sir dung dia chi mang con dé gidu di cau trac mang
ndi bo dé trach bi tn cong tir mang Internet cong cong. Ngudi quan tri mang
IPTV su dung cac ) riéng biét duoc goi la dia chi subnet mask dé tao cac mang
con trong moi truong IPTV. Subnet mask 1a dia chi IP32 bit. Gia tri méc dinh

cua subnet mask cua l6p A, B, C la:
Class A----- 255.0.0.0
Class B----- 255.255.0.0

Class C----- 255.255.255.0

Céc tién trinh chay trén mang con thudng dugc quan i boi thiét bi phan cung
goi 1a router. Mot router ¢ thé ndi v6i nhiéu mang va quyét dinh thong tin s& duoc

giri dén dau trong mang.

Tuong lai cuia dia chi IP:

Khi cdu trac dia chi IP ciia mang Internet méi duge phat trién trong nhitng nam
dau cuia thap ki 80, nguoi ta da cho rang né dap ung dugc nhu ciu cta ngudi ding
hién tai va trong tuong lai. Pia chi IP 32 bit trong vesion IPv4 ¢o thé danh dia chi
cho hon 4 ti may tram trong khoang 16,7 triéu mang khac nhau. Dia chi IPv4 khong
dap ung dugc nhu cau tdc do phat trién cla mang Internet nhu hién nay.Téc do phat
trién ctia mang Internet i nam ngoai dy dodn cua nhitng nguoi phat trién giao thic
IP va sb lugng mang két ndi véi mang Internet ting lén timg thang.

Pé tim giai phap cho han ché cta dia chi IPv4, Nhém Ki Su mang Internet da
dua ra version méi IPv6 voi 128 bit dia chi. IPv6 c6 thé cung cip luong dia chi gip

hang ti 1an sb dia chi IPv4. IPv6 c6 ca cac kha nang cung cép hd tro viée xac thuc,
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tinh toan ven QoS, ma hoa va bi mat. Viéc st dung IPv6 trén mang IPTV la thich
hop boi vi co ché QoS bén trong né va c6 kha ning hd tro sé lugng khong gidi han

cac IPTVCD.Trong 5 t6i 10 ndm t6, IPv6 s& dan thay thé IPv4.

Tai sao lai sit dung IPv6 khi trién khai IPTV 2 IPv6 c6 tinh nang vuot trdi hon
s0 v6i IPv4. Cac nguyén nhan chinh khién cic nha cung cap dich vu xem xét viée

st dung IPv6:

Quy mo6 dugc tang 1én: IPv4 dung dia chi 32 bit trong khi [Pv6 dung dia chi 128
bit, 16n hon gap 4 1an. Piéu nay cho phép nha cung cip dich vu IPTV mo rong sb
lwong thiét bi c6 thé quan 1y .

Céu triic header don gian: IPv6 giam kich thudc header xudng con 40 byte cb
dinh va don gian cdu triic cua truong header. Cac thanh phin co ban cia IPv6

header dugc mo ta trong hinh 42 va bang duoi.

Tang muc do bao v¢: IPv6 co 2 dic diém gitp tang muc dJ bao vé:

1) Bao gdm header xéac thuc-- bao gdm céc ban tin xac nhan va kiém tra ngudi
guri goi.

2) Payload bao mat duoc dong goi-- dic diém nay dam bao tinh toan ven
cua dir liéu IPTV va bado mat gitta cac may chu trung tdm dir licu IPTV va céc

IPTVCD khac.

Luu lugng thoi gian thyc tot hon: kha ning dan nhan ludng cta IPv6 cho phép
nha cung cép dich vu danh diu cac go6i riéng, phu thudc vao tung loai dich vu.
Trong mdi trudng triple-play, cic router c6 thé coi cac goi IP dugc dan nhéan véi

mot nhan dang video 1a céc gbi IP dugc dan nhan khi mang ndi dung web.

Tu dong cu hinh: Kha ning plug and play ciia IPv6 gitp giam bot do phie tap
khi cai dat dich vu IPTV tai nha cua khach hang.
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Bit O Bit 31
D12 3456 789 012 3456 789 012 3456 78901
ARRERARRARRRRARRRRRERRRRERR Y
Version Traffic class Flow label

Payload length Mext header Haop limit

Source address

Deastination address

IPTY video data

Hinh 3.18: Cdu triic header ciia IPv6

Béang 3.8: Mo ta trudong cua IPv6

Tén truwong

Chirc nang

M3 bat dau cua

Céc gbi PES bit dau bang cac bit 0

goi
Trudng nay dung dé dinh nghia loai payload chira trong géi. Dang
Dinh dang dong | 111xxxxx la chi gbéi am thanh, va 1110 xxxx chi cac goi hinh anh.
“x” 1a s6 dong MPEG
Do dai goi PES | 2 byte cua truong nay ding dé dinh nghia do dai goi
Truong nay duoc str dung dé dong bo am thanh va ndi dung video
cung cap phan cimg va phan mém trong b ma hoa dit trong set-
top box IP véi cac théng tin thém. Trong truong nay con bao gom
. cac co:
Ma dong bo

Co diéu khién tron am PES: bao cho bd ma hoa biét licu goi co
dugc dam bao khong trong qua trinh xtr 1i trdn am. Co uu tién PES:
Cung céap thong tin vé mirc vu tién cia gbi PES cho bo giai ma.

Data_alignment_indicator : C& chi thi ndy s& xac dinh xem phan
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payload ciia PES bat dau véi bit am thanh hay hinh anh. Théng tin
ban quyén: khi bit nay dugc thiét 1ap, chuong trinh d6 1a chwong
trinh ¢6 ban quyén. CO nguyén ban hay ban sao: CO nay chi thi liéu

chuong trinh d6 ¢6 phai 1a ban gdc, hay la ban sao.

Do dai dir ligu Truong nay dung dé dinh nghia tong s6 byte duoc st dung bai cac

header truong header khac.

Cac truong

header trong Trudng nay chira cac sb cac bit tiiy chon.
PES

Truong payload

Truong payload cua PES chtra cac dong co ban am thanh.

va dir liéu video

Vi nhitng wu diém ké trén IPv6 dugc xem nhu giai phap 1au dai dé hd tro trién

khai cac thiét bi sb & quy mo 16n, c6 thé st dung nhiéu loai tmg dung duya trén IP.

Nhuge diém chinh khi sir dung giao thirc IP 1a khong c¢6 gi dam bao rang khi
nao cac gbi toi dung dich hay géi co6 dén dung luc khong. Ngay ca thir ty cac goi
duoc chuyén dén ciing khong duoc xac dinh. Do d6, 16p IP 1am viéc cung véi giao
thire 16p truyén tai dé dam bao rang cac goi dén IPTVCD ding lac va theo trat tu

dtng. IP ciing 1am cho qua trinh phan phét noi video bi tré.
3.2.8 Lép lién két dir li¢u

Lép lién két dir liéu 1y cac dir liéu tho tir 16p IP va dinh dang chung thanh cac
g6i phit hop dé truyén qua mang vat 1i. Chu ¥, 16p lién két dir liéu khac voi cac giao
thirc mang. Ki thuat Ethetnet 12 mot trong nhiing ki thuat phé bién hon duoc st
dung trong hé thong IPTV. Lop lién két dir liéu bao gdm cac chirc nidng danh cho
cac mang dua trén Ethernet:

Encapsulation---- L&p nay thém vao cac goi IPTV 1 header. Ethernet header 1a
loai Encapsulation phd bién nhat dung trong 16p lién két dit liéu cuia IPTVCD. Céac
thanh phan co ban cua Ethernet header duoc giai thich trong bang 3.9
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Dinh dia chi---- Ldp lién két dir liéu xtr 1i cac dia chi vat li cua mang nguoi s
dung va cac thiét bi cha. Hé théng dia chi khac nhau v6i cac topo mang. Vi duy, dia
chi MAC duoc str dung trong mang Ethernet. Moi thiét bj két ndi véi mang [PTV
thi c6 1 dia chi MAC. B9 dai cua dia chi MAC la 48 bit va thuong dugc biéu dién
bang 12 sb trong hé 16. Trong 12 s6 hé 16 nay, 6 s6 dau tién dé danh cho nha san

xuat thiét bi IPTV va céc sb con lai duge dung dé dinh nghia giao di¢n mang do.

Kiém tra 13i----- chtrc ning kiém tra 18i dugc dung trong vai 16p ctia mé hinh
IPTV, bao gdm ca 16p lién két dir liéu. Cac goi bi ngat 1a 15i thuong gip trong qua
trinh truyén cac ndi dung video qua mang dua trén IP. Phuong phap sira 16i thuong
dung 14 kiém tra du thira vong (CRC) trong IPTV dé tim va loai b6 cac gbi bi ngat.
Str dung ki thuat CRC thiét bi gtri IPTV thyc hién viéc tinh toan trén céc goi va luu
trir két qua trong godi. Cac phép tinh toan tuong tir ciing duoc thuc hién trén thiét bi
nhan khi nhan dugc céc goi. Néu két qua tinh todn la nhu nhau, thi cac goéi dugc xtr
li binh thudng. Tuy nhién, néu két qua nay 1a khac nhau, thi géi bi 15i s& bi loai bo.
Thiét bi giri s& tao mot gdoi moi va gui lai nd. Thong bao véi 16p trén trong mod hinh
IPTV khi c6 16i xdy ra 1a nhiém vu chinh cta 16p lién két dit lidu trong ki thuat kiém

tra 16i ma cac hé théng IPTV end to end.

Diéu khién luéng---- Diéu khién ludng 1a mét trong chirc ning cua 16p truyén
tai. Trong mang IPTV, diéu khién ludng cho thiét bi IPTV ctia ngudi sir dung khong
bi tran boi cac ndi dung. Lép lién két dit liéu cuing vai 16p truyén tai thuc hién bat ki

yéu cau diéu khién luéng nao.
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Bang 3.9: Cau triic ciia Ethernet header

Kich
Tén truwong
thudc Chirc nang
trong Header
(bit)
bia chi dich ' . ‘
48 Chi ra dia chi cua giao dién dich
mang Ethernet
Dia chi ngudn ' . ‘ \
48 Chi ra dia chi cua giao dién ngudn
mang Ethernet
Chi ra giao thic dugc st dung trong viéc dinh
Loai ma 16 dang goi. Vi du kiéu goi "TCP/IP" chira gia tri kiéu

hex "0 x 80 0 x 00"

Bang 3.10: Cau tric khung Ethernet dwoc dung dé mang ndi dung MPEG-2

Mo ta Kich thudc
. Moi goi c6 kich thudc 188 byte (184 byte chira ndi dung video,
Cac dong goi .
. cdng vai 4 byte dugc
truyén : : .,
_ dung lam thong tin header). G61 MPEG - TS bay nay chiém

tai MPEG bay .

1316 byte (10528 bit) cua khung
Tiéu dé RTP Tiéu d& nay chiém 12 byte ciia khung Ethernet
Tiéu dé UDP Tiéu dé nay chiém 8 byte ctia khung Ethernet
Tiéu dé IP Tiéu dé nay chiém 20 byte cta khung Ethernet
Tiéu dé . .

Ti€u dé nay chieém 14 byte cua khung Ethernet
Ethernet
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3.2.9 Lép vat li

Lop vat 1i quy dinh luat 1€ truyén cac bit sd qua mang. NO dé cap dén viéc dua
cac dir lieu qua cac mang vat 1i riéng biét nhu x DSL, va khong day. Lop nay dinh

nghia cu hinh mang vat li, thong sé ki thuat, dién trong moi trudng truyén.

Khi dong bit duoc truyén qua mang, cic gdi duoc chuyénr tir 16p thap dén 16p
cao trong mo hinh truyén thong IPTV. Vi du 16p lién két dir liéu s& kiém tra cac goi
va loai bo di phan header Ethernet va truong sira 16i CRC. Tiép d6 s& kiém tra
truong kiéu mé cua Ethernet header va xac dinh goi can duoc xtr ki bai giao thire
IP. Do d6 goi dit liéu duoc chuyén 1én 16p mang. Lép mang kiém tra va loai bo di
phan IP header va chuyén goi d6 1én 16p truyén tai. Phuong phap bo di phan header
khi qua céac 16p khac nhau goi 1a boc goi. Qua trinh nay tiép tuc duoc thuc hién cho
t6i khi goi dit liéu 1én dén tang trén cing trong mo hinh. Hinh anh gbc dugc thé

hién trén man hinh TV cua ngudi xem.

Bang 3.11 Tong két cac 16p trong md hinh IPTV

So6 thir

Tén l6p Tong quan
tu lop

Xéc dinh cac thudc tinh ciia cac phuong tién truyén
1 Vit ly thong trong mang chiu trach nhiém truyén cac bit
dir liéu IPTV.

Quan 1y cac co ché duoc str dung dé truy cap thiét
Lién két dir | bi truyén thong trong mang. Kiém soat 16i, dong bo
ligu va diéu khién ludng 13 nhimg chic ning khac ma

16p nay cung cip.

Chutrc nang cua 16p nay c6 quan hé véi viéc dinh
tuyén cac goi IP truyén trén mang. Cac co ché nhu
13 danh dia chi va diéu khién tic nghén thuong

dugc 16p IPTVCM nay st dung.

Chirc nang chinh cta 16p nay 1a dé dam bao rang
4 Giao van cac goéi  IPTV dén duwgc  dich. TCP

va UDP déu van hanh tai 16p nay.
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Mac du UDP la giao thie dugce 16p giao van uu tién
sir dung hon cho viéc phan phdi ndi dung IPTV trén
mang bang rong, nhung nd cling ko phai la giao
5 RTP (tuy | thie dang tin cdy va n6 khong hd trg viée stra 16i
chon) hay giai quyét van dé cac goi dén IPTVCD khong
theo dung thir tu. Do d6, mot s6 cac nha cung cap
dich vu sir dung RTP dé giai quyét nhirng thiéu hut
¢6 hitu trong giao thirc UDP.
Xay dung : . :
6 dong Lop nay dong goi cac dong bit video va audio. Cac
. 201 c6 do dai 188 byte.
truyen tai
. Lop dong goi | Lop nay tao mot dong cac goi PES da dugc danh
Video dau thoi gian.
Céc dong audio va video co ban 1am thanh nén tang
) cho 16p IPTVCM. Pinh dang cta dong truyén duoc
8 Ma hoéa Video
st dung ¢ 16p nay phu thude vao thuat toan nén sur
dung bdi bd ma hoa.

Dich vu IPTV véi nhimng wu diém ndi trdi so véi cac chuan truyén hinh truyén
thong da va dang dugc phat trién manh mé trén thé gidi ciing nhu ¢ Viét Nam. Di
kém véi IPTV 1a rat nhiéu dich vu gia tri gia ting khac nhu: truyén hinh theo yéu

cau, mang gido duc tir xa, hdi thao tur xa ...

Trong pham vi d0 an nay chi néu phuong phap dong goi dir liéu video qua timg
16p. Chuan nén H.264 nay khong chi duoc st dung trong IPTV ma con dugc tng
dung trong hau hét cac cong nghé truyén hinh sé hién dai nhu: truyén hinh s6 mat
dat, truyén hinh sb vé tinh, truyén hinh cap, truyén hinh di dong dén truyén hinh
phan giai cao HDTV. Pong géi dit liéu video qua tig 1p cho thay cau tric dit liéu
trong timg 16p va cac co ché diéu khién ludng, co ché sira 18i, dam bao chit lugng

dich vy lam hai long nguoi xem
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CH UONG 4:
KET LUAN VA KIEN NGHI
Két luan

Qua qua trinh nghién ctru chuan H.264 cho thay nhiing yéu diém noi trdi cuia nd
so vOi cac chuan khac. N6 cho ti 1€ nén rat cao nhd do co6 thé truyén Video qua

nhimg duong truyén tde do thap ( x.64kbps).

Vi H.264 13 nén ton hao nén khi ti 18 nén cao thi chat luong giam. Vay nén phai

tinh toan dé can bang giira chat lvong va dung luong.

H.264 c6 nhiing yéu diém nhung nguoc lai nd st dung nhiing thuat toan phirc

tap nén khi xtr 1y real time doi hoi tbe do xur 1y phai cao.
Nho ¢6 H.264 ma IPTV c¢o6 tinh kha thi cao.

Chuan nén H.264 nay khong chi dugc st dung trong IPTV ma con dugc tng
dung trong hau hét cac cong nghé truyén hinh sé hién dai nhu: truyén hinh s6 mait
dat, truyén hinh sb vé tinh, truyén hinh cap, truyén hinh di dong dén truyén hinh
phan giai cao HDTV. Nhung luan vin méi di sau tim hiéu dugc ing dung cua
chuan nén H.264 trong IPTV. Pong goi dir lidu video qua timg 16p cho thiy cau
trac dir liéu trong timg 10p va céc co ché didu khién ludng, co ché sira 18i, dam bao

chat lwong dich vu lam hai long ngudi xem

Kién nghi:

Luan van méi dimg lai ¢ viéc nghién ctru 1y thuyét chwa can thiép duoc vao
code dé thyc thi viéc ma héa va giai ma H.264 ciing nhu lam nhiing bo codec bang
phan cing.

Hudng phat trién tuong lai cta luan vin co thé 14 can thiép vao code dé lam cho

bd codec t6i uu hon nhu diéu khién toc do (rate control), xdy duyng mot mé hinh
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IPTV hoan chinh trong d6 di liéu video dwoc ma hoa H.264 rdi truyén trong mang

IPTV va dugc giai ma khi nhan duogc tin hi¢u.
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