A.Nén video theo chuain MPEG

1)  Khdi qudt vé nén MPEG

. MPEG (Moving Picture Expert Group) 1a nhém chuyén gia vé hinh anh, dugc thanh lap tr
thang 2 ndm 1988 nhiam chuan héa cho nén tin hiéu &m thanh va video. Nén tin hiéu video theo
chuan MPEG 1a phuong phap nén anh dong khong nhiing lam giam du thira khong gian (nhu
JPEG) ma con giam du thira thoi gian gitra cac khung anh, day chinh 1a khéc biét so véi IPEG.

. MPEG khong don gian 1a mot cong cu nén don 1¢ ma wu diém cta nén anh MPEG chinh 1 ¢
chd MPEG c6 mdt tap hop cac cong cu mi hoa chuén, ching co thé duge két hop v6i nhau mot
cach linh dong dé phuc vu cho mot loat cac img dung khac.

. Nén MPEG 14 su két hop hai hoa giita bn ki thuat don gian:

+ Tién xir Iy (Preprocesing): loc ra cac thong tin khong can thiét tir tin hiéu video va nhing thong
tin kho ma héa nhung khong quan trong cho cam thy clia mat nguoi.

+ Poan truéc sy chuyén dong ciia cac frame & bd mi héa (Temporal prediction): dya trén
nguyén tic 13 cac anh trong chudi video dudng nhu ¢6 lién quan mat thiét voi nhau theo thoi gian:
MGdi frame tai mot thoi diém nhét dinh s& c6 nhiéu kha ning giéng cac frame dimg ngay phia trudc
va ngay sau nd. Cac b ma héa s& quét lan lugt timg phan nho trong mdi frame va chi phat nhiing
thay d6i gitta cac khdi trong frame hién tai va cac khéi dugc bd ma hoa tién doan t6i phia thu. Nho
vay ma c6 thé loai bo du thira vé thoi gian.

+ Bul chuyén ddng & bd giai ma (motion compensation): tai phia thu c6 luu trit sin nhimg thong
tin ma khong thay ddi ciia frame nay t&i frame khac trong bo nh dém va ching dugc ding dé dién
thém mot cach déu ddn vao céac vi tri trong trong anh dugc khoi phyc. Day ciing chinh 1a mot trong
nhitng cong cu manh dé lam giam du thira vé khong gian giita cac bic anh.

+ Ma luwgng tir hoa (quatisation coding)

2) Céu triic dong bit

- C4u trac dong MPEG gdm 6 16p:

e L&p khdi (block) : gdm khdi 8x8 cac diém anh tin hiéu choéi va tin hiéu mau dung cho phuong
phap nén DCT.

e Lop macroblock: 16p t6 hop cdu triic khéi 1a mot nhom cac khéi tuong tmg vai lugng thong tin
chtra dung trong kich thudc 16x16 diém trén birc anh. Ciu trac khdi nay ciing xac dinh duoc luong
thong tin chira trong d6 sé thay doi tiy theo ciu tric mau dugc st dung. Thong tin dau tién trong

cau truc khoi mang dang cua né va cac vector bu chuyén dong.
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e Lop cit lat dong bit (slice): Mang bao gdm mét va cdu trac khéi k& nhau. Kich thude 16n nhat
clia mang c6 thé bao gdm toan bd birc anh va kich thuéc nho nhat cia mang 13 mot céu trac khoi.
Thong tin dau tién chira dung vi tri ciia mang trong toan bdj anh, va hé sé can bang lugng tir..

e L6p anh (picture): cho phép bo giai ma xac dinh loai 4anh duoc ma héa. Théng tin dau dung dé
chi thir tir truyén khung (dé bo ma hoa c6 thé sip xép cac anh lai theo thir tw dung) va cac thong tin
vé ddng bo, d6 phan giai va pham vi vector chuyén dong. Trong nén MPEG ngudi ta st dung 3
loai anh sau:

> Anh I (Intra Pictures): duoc ma hoa doc 1ap ma khong ccan tham khao cac anh khac. Hiéu
qua nén tin hiéu dat dugc do loai bé dugc du thira vé khong gian ma khong co yéu td thoi gian
tham gia vao qua trinh. Anh I dugc dung mot cach tuan hoan dé tao thanh diém twa cho dong dir
liu trong qua trinh giai ma.

> Anh P (Predicted Pictures): dugc ma hoa tir anh I hodc anh P ngay trudc dé bu chuyén
dong va chinh né ciing c6 thé ding dé tham khao cho viéc tién doan anh tiép theo. Mdi khdi anh
trong anh P ¢6 thé dugc ma hoa theo kiéu tién doan hoic ma héa mot cach doc 1ap. Do sir dung ca
nén khong gian va thoi gian nen hiéu qua nén ciia anh P cao hon dang ké so véi anh 1.

> Anh B (Bidirectionally Predictive Pictures) c6 thé str dung cac anh I va P phia trud va phia
sau n6 dé bu chuyén dong vi vay cho ty 1& nén cao nhat. Mdi khéi trong anh B c6 thé tién daons
theo chiéu nguoc, xudi, ca hai hudng hodc dugc ma hoa doc l1ap. tuy nhién dé tién daons nguoc tu
mot birc anh phia sau n6 thi bd ma héa phai ap xép lai cac buc anh. Do vay sé tao ra do tré do phao
sap xép lai thong tin, d6 tr& 16n hay nho phuy thudc vao sb birc anh B lién tiép nhau duoc truyén.

e L&p nhém anh (GOP): céc anh I, P, B thuong xuét hién theo mét thu tu 1ap di 1ap lai mot cach
tudn hoan. Vi vy xuit hién nhom anh GOP. Chat lugng anh khong chi phu thudc vao ty 1é nén
trong tung khuén hinh ma con phu thudc vao d¢ dai cia nhom anh GOP. Chung 1a don vi mang
thong tin doc 1ap cia MPEG va bt budc phai bat dau bang mot anh 1. Tiép sau d6 1a mot loat cac
anh P va B. Cau triac ciia mot GOP duoc mb ta biroi 2 tham sé: N(s6 anh trong GOP) va M(khoang
cach gitta cac anh P)

e Lop diy anh (sequence): doan video bao gom thong tin dau, mot sé nhém anh va thong tin két
doan.

- Mi 16p nay hd trg mot chirc nang nhat dinh: mot 1a chirc ning xir 1y in hiéu (DCT va bu chuyén

dong). Hai 1a chirc nang logic (tai dong b, diém truy xuat ngau nhién).
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MB = Macroblock
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Hinh 2: Kién tric dong dir liétu MPEG

M = Khoang cach giira hai diém so sanh
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Hinh 3: Céu tric anh MPEG

- Qua trinh tao dong bit MPEG la ghep kénh: két hop dong dur liéu vao, dong dir liu ra, diéu chinh
dong b va quan ly bo dém. Ca phap dong MPEG bao gdm: 16p dong bit (stream), 16p goi (back)
va lop goi tin (backet).
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3) Nguyén ly nén MPEG
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Compression) va cong ngh¢ nén lién anh ( Inter-Frame Compression). Trong do:
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Hinh 4: Bd ma héa MPEG tiéu biéu

* Co so cia cong nghé nén video MPEG 1a sy két hop giita nén trong anh (Intra -Frame

- Nén trong anh (Intra -Frame Compression): 1a loai nén nham giam bot

thong tin dur thira trong mién khong gian. Nén trong anh sir dung ca hai qua

trinh ¢ ton hao va khong c6 ton hao dé giam bat dit liéu trong anh. Qua

trinh nay khong str dung thong tin ctia cac anh trudce va sau anh dang xét.

- Nén lién anh (Intra -Frame Compression): Trong tin hiéu video c6 chira

thong tin du thira trong mién thoi gian. Nghia 1a voi mot chudi lién tuc cac

anh, luong thong tin chira dung trong mdi anh thay doi rat it tir anh ndy sang

anh khac. Tinh toan su dich chuyén vi tri ciia nd1 dung anh 1a mot phén rat
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quan trong trong k¥ thuat nén lién anh. Trong thuat nén MPEG, qué trinh

xac dinh Vector chuyén dong dugc thuc hién béng cach chia hinh anh thanh cac Macro-Block, mdi
Macro-Block c6 16 x 16 phan tir anh (trong duong

v6i 4 Block, mdi Block ¢6 8 x 8 phan tir anh). Dé xac dinh chiéu chuyén

dong, ngudi ta tim kiém vi tri ctia Macro-Block trong anh tiép theo, két qua

ctia sy tim kiém s& cho ta Vector chuyén dong ctia Macro-Block

* Nguyén ly nén MPEG :

° Tin hiéu dau vao co dang 4:2:2 hoac 4:2:0 dugc nén lién anh nham tao ra anh khac biét & dau
ra b cong. Anh khéc biét nay sau do lai dugc nén trong anh qua cac budc : bién ddi DCT, lugng
tr hoa, ma hoa. Cudi cung dugc tron cung vdi vector chuyén dong dua dén bo khuéch dai dém sé&
thu duoc anh da nén.

° Tdc dd bit cua tin hiéu video duge nén khong c¢d dinh, phu thudc vao ndi dung anh dang xét
(vi du mot phén nén it hon hodc nhiéu hon), nhung tai d4u ra bd ma hoa dong bit phai ¢ dinh dé
xéac dinh téc d6 cho dung luong kénh truyén. Do d6 tai dau ra bo ma hoa phai c6 bo nhé dém du
16n. Bo ma hoa phai kiém tra trang thai day ctiia bo nhd dém. Khi sb lidu trong bd nhé dém gan
béng dung lugng cuc dai thi cac hé s6 bién ddi DCT ngugc dugce lugng tir hoa it chinh x4 hon. Vi
vay by nhé dém chira it sb liéu thi viec lugng tir hoa cac hé sb s& tang lén.

4) Nguyén ly gidai nén MPEG

Vao . Tailap tratty | Ra
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B6 ma hoa Heé s6 DCT
udc doan

| \ 4

» Udc doan | Luu trr khung

Céc vecto chuyén dong chuyén dong | | 4nh tham khao

Hinh 5: B giai ma MPEG tiéu biéu
*Nguyén ly gidi nén MPEG .
. Chudi tin hiéu vao dugc giai ma Entropy tai VLD, sau dé tach dit liéu anh (hé sé bién ddi
DCT) ra khoi cac vector chuyén dong. S liéu anh s& duoc giai luong tir hod va bién d6i DCT

nguoc.
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° Néu anh 1a anh loai I bit ddu & mdi nhom anh trong chudi, & dau ra s& nhan dugc anh hoan
chinh bang cach trén ( vi anh loai I chi 13 nén trong anh, khong c6 bu chuyén dong, khong dung di
liéu cia anh khac). N6 duoc luu trit trong bd nhd anh va dugce va dugc dung dé gidi ma cac anh
tiép theo.

e Néu anh 1a anh loai P thi ciing thyc hién giai lwong tir hoa va bién d6i DCT nguoc két hop
véi viée st dung vector chuyén dong va luu vao bd nhé anh. Trén co s¢ d6 xac dinh dugc du doan
anh dang xét. Ta nhan dyoc anh ra sau khi cong du doan anh (anh dy doéan) va két qua bién d6i
DCT nguogc. Anh nay ciing dugc luu vao bd nhé dé co thé sir dung nhu 1 chuan khi giai ma céac
anh tiép theo.

B. CAC CHUAN NEN MPEG

1) MPEG-1

- Tiéu chuan The Moving Picture Experts Group Phase 1 (MPEG-1) — Pinh dang 4m thanh, phim
anh cta nhoém chuyén gia anh dong 1a mot tiéu chuin cho dinh dang am thanh, phim anh cua to
chuc ISO/IEC - International Organization for Standardization/International Electrotechnical
Commission (T6 chirc tiéu chuan hoa quéc té/Uy ban k¥ thuat Dién qudc té) phat trién nham hd tro
cac thiét bi trinh chiéu Am thanh, phim anh.

- Tiéu chuan MPEG-1 (hay con goi 1a ISO/IEC 11172 — M4 héa anh dong va 4m thanh két hop cho
phuong tién luu trit thong tin sb 1,5Mbit/s) bao gdm 05 phan:

- ISO/IEC cong b 03 phan dau tién 1an dau vao thang 08/1993 gom :

+ ISO/IEC-11172-1 :H¢ théng (luu trir va dong bo am thanh, phim anh va cac dit liéu khéc)

+ 1SO/IEC-11172-2: Phim anh (chira ni dung ctiia phim anh nén)

+ 1SO/IEC-11172-3 :Am thanh (chira ndi dung ctia 4m thanh nén)

- Phén 4 ctia MPEG-1 1SO/IEC-11172-4 : thir khé ning twong thich (kiém tra viéc trién khai
tiéu chuan) dugc cong bo lan dau vao thang 03/1995

- Phan 5 cua MPEG-1 1SO/IEC-11172-5 M phéng phan mém (phin mém mau thyc hién vige
ma hoda va giai ma nhu thé nao) dugc cong bo lan dau vao thang 11/1998.

Noi dung cac phan duoc trinh bay tom tit nhu sau:

+ Phan H¢ théng quy dinh phuong thic sir dung, luu trir &m thanh, phim anh da dugc ma hoa va
cac dir liéu khac, dong thoi duy tri tinh dong b gitta cac ndi dung khac nhau.Dinh dang tép tin
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MPEG dugc thiét ké dé dap ung viéc luu trit trén phuong tién (on media), truyén tai kénh dir lidu
mot cach tin cay;

+ Phdn Phim dnh chi ra phuong phap nén dir liéu video dé lam giam toc do truyén tai dir liéu
trong mot ludng thong tin video truyén tai qua mang;

+ Phdn Am thanh chi ra phuong phap nén dit liéu 4m thanh dé 1am giam tdc d6 truyén tai dit liéu
am thanh trong mot ludong thong tin 4m thanh truyén tai qua mang;

+ Phan Kiém thir twong thich cung cip huéng dan va mé hinh tham khao cho viéc kiém thtr tinh
tuong thich cia MPEG-1;

+ Phdn mém tham chiéu chi ra phuong phap ma hoa, giai mé nhu thé nao.

Noi dung cua Phiinq Phim dnh va Phin Am thanh m6 ta cac dinh dang duogc st dung phd bién
trong luu trit, trao doi, xtr Iy &m thanh va phim anh (vi du: (.mpg), (.mpeg), (.mpl), (.mp2), (.mp3),
(.m1v), (.mla), (.m2a), (.mpa), (.mpv))

MPEG-1 phan Phim anh va phian Am thanh

- MPEG-1 phan Phim anh (ISO/IEC-11172-2) sir dung cac phuong phap nén anh dé lam giam toc
do dir liéu theo yéu clu cia mot luéng phim dnh. Phuong phap nén dnh s€ giam hodc loai bé hoan
toan thong tin/dit liéu trong mot dai tan s6 nhat dinh va cac khu vuc hinh anh ma mat nguoi nhan
biét mot cach han ché. Céc thuat toan nén phim anh va cac b ma hoa/giai ma (codecs) déu két hop
k¥ thuat nén hinh anh theo khong gian va k¥ thuat bu dap chuyén dong theo thdi gian. Trong thuc
té, hau hét cic bdo ma hoa/giai ma déu tién hanh ky thuat nén am thanh va nén hinh anh song song
hay riéng biét cho mot tép tin phim anh, tuy nhién, cac dong dir lidu dugc két hop lai va guri di nhu
mot goi dir liéu. MPEG-1 phan Phim anh hd trg d6 phan giai 1én dén 4095x4095 (12 bit) va toc do
bit 1én dén 100 Mbit/s. MPEG-1 phan Phim anh thuong sir dung d6 phan giai SIF (Source Input
Format): 352 x 240, 352 x 288 hodc 320 x 240. D¢ phén giai thap két hop voi mot ti 18 toc do bit
thap hon 1,5 Mbit/s tao ra mot dong dir liéu bit thap v6i thong s6 han ché. Day 1a thong sd ky thuét
t6i thiéu ma bat ky bd ma hoa/giai ma nao ciing xur Iy duoc, dam bao sy cin bang giita chat luong
phim anh va hiéu qua st dung, cho phép trién khai trén cac hé thong phan cimg c6 chi phi khéng
cao.

- MPEG-1 phan Am thanh (ISO/IEC-11172-3) dugc chia lam 03 1ép: MPEG-1 phan Am
thanh Lop 1 ¢o ti 18 toe do bit tir 32 — 448 kbit/s (32, 64, 96... 416, 448 kbit/s), Lép 11 c6 ti 1¢ toc
do bit tir 32-384 kbit/s (32, 48, 56, 64, 80...256, 320, 384 kbit/s), Lép III co ti 1& tdc do bit tir 32-
320 kbit/s (32, 40, 48, 56, 64, 80...224, 256, 320 kbit/s). Viéc ma héa/gidi ma s& phic tap hon
trong 16p cao hon va st dung hi¢u qua o ti 1€ tde do bit thép hon.

- MPEG-1 phan Am thanh Lép I c6 dinh dang tép tin 1a (mpl) va dinh dang t€p tin cua Lop IT la
(.mp2), chi yéu dugc sir dung trong phét song truyén thanh, truyén hinh. MPEG-I phan Am thanh
Lé6p 111, thuong duoc goi 1a MP3, ¢ dinh dang tép tin 1a (.mp3), 13 dinh dang 4m thanh phd bién
trong nganh cong nghi¢p am nhac, giai tri trén Internet do kich thudc nho gon va chat lugng 4m
thanh cua tép tin .mp3 .
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Cho dén nay, cac phan duoc cap nhat nhiéu lan. Lan cip nhat méi nhat cho cac phan cia MPEG-1
14 ISO/IEC-11172-1 (1999); ISO/IEC-11172-2 (2006); ISO/IEC-11172-3 (1996), ISO/IEC-11172-
4 (2007), ISO/IEC-11172-5 (2007).

MPEG-1 la tiéu chqén nén suy hao cho 4m thanh, phim anh. MPEG-1 duoc thiét ké dé’nén am
thanh, phim anh xuong 1.5 Mbit/s (ti 1€ nén tuong Gng la 26:1 va 6:1) ma khong giam chat lugng
am thanh, phim danh qué muc.

Cac dac tinh ciia MPEG-1

CAu tric dong bit cia MPEG -1 ciing twong ti nhu cdu trac dong bit cia MPEG gdm:

» Sequence (chudi anh) : gdm nhiéu nhom anh GOP, c6 chirc ning 13 dong bit video.

» GOP (Group of Picture ): gdbm tir 1- n anh bat dau bang anh I, c6 chirc ning 1a don vi truy xuét.

* Picture I, P, B: gdm nhiéu Slice, chirc ning 1a don vi ma hoa co ban.

« Slice : gom nhiéu cac Macro Block, 1a don vi dé tai dong bo phuc hoi 16i.

 Macro-Block : gdm 16 x 16 pixel, 1a don vi bu chuyén dong.

* Block : gé)m 8 x 8 pixel, 1a don vi tinh DCT.

Biang 2: Tham s6 theo tiéu chuin MPEG -1:

Tham s6 Pic diém
Tin hiéu ma hoa Tin hi€éu ma hoa
Céu tric lay mau 4:2:0
Kich thudc anh t6i da(diém anh x diém anh) 4095 x 4095
Biéu dién mau 8 bit
Do chinh x4c cia qua trinh luong tir hoa va bién d6i DCT 9 bit
Phuong phap luong tir hoa hé s6 DCT DPCM tuyén tinh
Céu trac khdi trong qua trinh lwong tir hoa thich nghi 16 x 16 bit
Do chinh xé4c cuc dai ctia hé s6 DC 8 bit
Bién d6i RLC Ma Huffman
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Bang VLC Khong thé truyén tai

Heé sb can bang cac khdi C6 thé bién doi
Bu chuyén dong Trong khung hinh va gitra cac
khung hinh
Tuén tu
Quét

15 diém anh
Do chinh xac dy doan chuyén dong
Téc do khi nén 1.85 Mb/s cho nén
Tbc do khi nén tham sb

100 Mb/s cho dong day du tham
sO

MPEG-1 khdng thuc sy dinh nghia thiét ké mot bd ma héa, thay vao d6 chuan ndy mé ta ct phap
ma hoa va bo gidi ma “tham khao” gia thuyet.

ffng dung

MPEG-1 tng dung trong thiét ké CD chay 4m thanh, trinh chiéu video, truyén hinh cap/vé tinh ky
thuat so... Ngoai ra, MPEG-1 thuong duoc st dung 1a ti€u chuan cho dia quang VCD

2) MPEG-2

Tiéu chuan The Moving Picture Experts Group Phase 2 (MPEG-2) — Dinh dang am thanh (audio),
phim anh (video) MPEG-2 la mét ti€u chudn cho truyén hinh k¥ thuat s thuoc ho tiéu chuan
MPEG ding d¢¢é ma héa ludng dit liéu 4m thanh, phim anh. MPEG-2 dugc cong b thanh tiéu
chuanISO/IEC 13818, gom 11 phan nhu bang dudi day:

Nam < A
A « | Nam cap
o 2 cong bo A s 2 A
STT Tiéu chuan A . | nhat m¢i | Chu dé
lan thwo 2
X nhat
nhat
‘ H¢ thong hd trg phuong thirc
Phan 1 ISO/IEC 13818-1 1996 2013 ma hoéa két hgp phim anh va
am thanh
Phuong phap biéu dién dir liéu
Phin2 | ISO/IEC 13818-2 | 1996 2013 phim anh dd ma hoa va quy
trinh giai ma theo yéu cau khoi
phuc anh
Phin3 |ISO/EC 138183 |1995 1998 Phuong phap ma hoa dir licu
am thanh
Phan 4 ISO/IEC 13818-4 1998 2009 Thi tuc kiém thir tinh tuwong
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thich
Mo phoéng phan mémngon ngit

Phan 5 ISO/IEC TR 13818 | 1997 2005 S T
C ctia by ma hoa va gidi ma
Cac md rong cho yéu ciu va
diéu khién phuong tién luwu trir
Phan 6 | ISO/IEC 13818-6 1998 1998 s6 (Digital Storage Media
Command and Control - DSM-
CC)
Phin7 |ISONEC13818-7 |1997 | 2006 Tiéu chuan ma hoa am thanh
nang cao
LS Mo rong phim anh 10-bit, ing
~ . dung chinh 1a phim anh trong
e studio (xuong phim)
thu hoi) gp
Mo rong giao dién thoi gian
Phan 9 ISO/IEC 13818-9 1996 1996 thyc cho cac by gidi ma hé
thong
A M¢é  rong  twong  thich
Phan 10 | ISO/IEC 13818-10 1999 1999 choDSM-CC
Phan 11 | ISO/IEC 13818-11 2004 2004 Quan 1y s& hitu tri tué

Tiéu chuan MPEG-2 12 mé rong cia MPEG-1 co s v6i muyc tiéu cung cap nén cé chat luong cao
cho viéc truyén phim anh, cu thé 1a dé tao ra hinh anh chat lugng cao hon MPEG-1 & toc d6 bit (bit
rate) cao hon (tir 3 - 10 Mbps), tuy nhién tai toc do bit thap (<1,5 Mbps), MPEG-2 chua chic da
cho chét luong anh tét hon MPEG-1. Mot s6 dinh dang tép tin MPEG-2 nhu (.mpg), (.mpeg),
(.mp2), (.mp3), (.m1v), (M2v)...

Nhiing diém nang cao dugc thém vao MPEG-2 bao gom:

Ma hoa hi€u qua video voi chit lwong truyén hinh: ung dung quan trong nhat cia MPEG-2 la
truyén so liéu quang ba. Cac chirc ndng chinh cuia MPEG-2 duoc danh gia 1a c6 hiéu qua trong ma
hda d6 phan giai truyén hinh & toc do bit trong khoang tir 3-5Mpbs.

H6 tro' ma hoéa video két hop: MPEG-2 video c6 mdt vai dic tinh hd trg ma hoa mot cach linh
hoat video két hop. Hai truong tao ra mot khung két hop hoan chinh c6 thé dugc ma hoa nhur
nhitng hinh 4nh riéng biét, mdi truong s& dugc ma hoéa thanh mot anh I, hodc tir truong khac trong
khung hién tai.

Kha ning phan cip: mot ludng bit phéan cap bao gom mot 16p co sé va mot hodc nhiéu 16p ting
cuong.Lop co so ¢o thé dugc giaima dé tao ra chudi video c6 thé nhan dién ma c6 chit luong nhin
bi han ché, va mot chudi chit luong cao hon co thé tao ra boi viéc giai ma 16p co s& cong véi
nhitng 16p ting cudng, mdi 10p ting cudng thém vio s& nang cao chat lugng ciia chudi mia. MPEG-
2 hd tro 4 ché do phan cap:

+ Phan cip theo khong gian

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


http://www.iso.org/iso/home/store/catalogue_ics/catalogue_detail_ics.htm?csnumber=39486
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=25039
http://www.iso.org/iso/home/store/catalogue_tc/catalogue_detail.htm?csnumber=43345
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=25434
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=27044
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=37680
http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

+ Phan cip theo thoi gian

+ Phan cap SNR

+ Phan vung di li¢u
a.Nén phim anh MPEG-2
Thuét toan nén phim anh MPEG-2 dat tdc do rat cao béng cach khai thac cac théng tin du thura
trong phim anh. MPEG-2 loai bo ca sy du thura thoi gian va du thira khong gian xuat hién trong
phim anh chuyén dong.
Du thira thoi gian (Temporal redundancy) phat sinh khi khung hinh ké tiép cua phim anh hi,én thi
hinh anh (image) ctia cung mdt canh. N6 c6 chung ndi dung ctia mét canh (scene) dé gilr co dinh

hodc dé thay doi mot chit giira khung hinh ké tiép.

Du thira khong gian (Spatial redundancy) xay ra do cac vung (pat) cua mot bure anh (picture) (dugce
goi 12 pels) dugc nhan ban (voi thay ddi rat nho) trong mot khung hinh phim anh duy nhét.

R rang, khong phai lic nao cling co6 thé nén moi khung hinh ctia mot doan phim anh véi cing
mitc d - mot sé phan ciia mot clip ¢6 thé ¢6 du thira khong gian thip (vi du nhu ndi dung buc
tranh phuc tap), trong khi mot s6 phan khac c6 thé c6 du thira thoi gian thap (vi du nhu trinh tu
chuyén (dong nhanh). Do d6, cac dong phim anh da neén s& c6 téc do bit bién ddi, phu hop véi toc
do6 truyén. Yéu té chinh dé kiém soat toc do truyén dan 1a dat dit liéu da neén trong mot by nho dém
theo thtr tw giam dan. Nén c6 thé dugc thuc hién bang cach loai bo mot sb théng tin cd chon loc.
Chung ta c6 thé dam bao téc do bit ma van dat duoc hinh anh c6 chat luong tot (suy giam tdi thiéu
chit lugng hinh dnh) bang cach bo bt mot s6 thong tin qué chi tiét va giit lai cac ndi dung chinh.

b.Nén &m thanh MPEG-2

MPEG-2 dinh nghia mét co ché ma hoa am thanh theo nhiéu dinh dang khéc nhau tai céc tdc do bit
khéc nhau

c.Dir liéu MPEG-2
MPEG-2 h tro truyén 2 loai dif ligu:

- Th‘f)ng tin dich vu: Thong tin vé phim anh, 4m thanh va dong dit liéu dugc mang trén dudng
truyén MPEG-2

- Dit liéu riéng tu: Thong tin cho mot hodc nhidu ngudi ding cu thé (c6 thé 1a thiét bi thu).
e Ma hoa MPEG-2

Tin hi¢u Video va Audio dugc nen (theo nhu nguyén Iy nén MPEG ) va tao thanh cac dong dur
liéu co s& ES (Elementary Stream). Dong ES dugc st dung dé tao nén dong dit liéu co sé duoc
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dong goi PES (Packetized Elementary Stream). Dong PES lai duoc tiép tuc dong goi tao thanh
dong truyén tai TS (Transport Stream)

Dong videoco so
Ma hoéa R .| Giai ma
video video
Dong audio
— Co s e~
Ma& hoa R R .| Giai ma
Audio Truyén tai audio
A Dong dit liéu Giai ma dir
Dtr liéu lie
] » licu
khac =/ \
Hinh 6: Chuan nén MPEG-2
Céc hoat dong co ban cua b ma hoa duogc thé hién nhu hinh dudi day:
Diku khidn
téc do
inj,' méu video L:os_{i Eﬁ dLT Ln?i b du Luong tr Nén Run- Luu trif tai bg
thira giffa cdc thira trong héa Length nhé dém

tuong tw khung mét khung

Hinh 7: Hoat dong co ban ctia by ma hoa MPEG-2

MPEG-2 bao gébm mét loat cac co ché nén. Do d6, mot bd ma hoa phai st dung co ché nén phu
hop nhat véi mot canh hodc mot chudi canh cu thé. Nhin chung, mirc d¢ thich hop cua co ché nén
duoc lya chon ti 1¢ thuan voi chat luong anh tai cling mot toc do bit truyén nhat dinh. Trong hinh
1, nén Run-Length (nén loat dai) 1a mot hinh thirc nén dir liu rat don gian ma & d6 cac chudi dit
liéu c6 gia tri giong nhau trong nhiéu thanh phan dit liéu lién tiép, dwoc luu trir nhu mot gia tri duy
nhit thay vi nhiéu gia tri. Trong thuc té, co nhiéu bd giai ma MPEG-2 khac nhau vé&i nhiéu tiy
chon két ndi, nhiéu kha ning khac nhau (gom ca kha nang xtr Iy phim anh chat luong cao va kha
ning xtr 1y khi gip 16i).

e Giii ma MPEG -2
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MPEG -2 Coder va Decoder khong nhat thiét phai c6 cing cdp chat luong. Tinh phan cdp cho
phép céc b giai ma MPEG don gian, ré tién, c6 khd nang giai md mot phan cua toan by dong bit
va nhu vay c6 kha nang tao dugc hinh anh tuy chat lugng c6 thap hon céc bd gidi ma toan bd dong

bit.
Téch kénh Pém Giai mi entropy Qt DCT? + Mie
—>| v > > > > >
7 | r
nén mirc thap ! J thap
|
|
| A\ 4
9 |
Bu chuyén ' | anh du anh so
dong : doan |e sénh
A !
|
Giai mi entropy :
|
A :
A\ 4 A 4
— Téach kénh | Pém Q! |+ | | DbcT? |+ | Mac
, , A
nen muc cao cao
\ 4
| Bu chuyén .| anhdu anh so
dong doan |e sénh

A

Hinh 8:Giai ma phén cip theo SNR

Tiéu chuan MPEG cho phép phén cap theo ty sd tin hiéu trén tap 4m (SNR) va theo do phan giai.
Trong do :

- Tinh phan cap theo ty s6 tin hiéu trén tap am ( SNR Scalability) c0 nghia la chat lwong hinh anh
va ty so tin hiu trén tap &m co tinh thoa hiép. M6t bo giai ma co toc do bit thap, co the c6 day du
d6 phan giai nhung ty s tin hiéu trén tap 4m (SNR) thap hon so v&i bo giai ma co tdc do bit cao.

- Tinh phan cép theo khong gian (Spatial Scalablity) co nghia la co su thoa hiép d6i do phan giai.
Mot may thu c6 toc do bit thap cho hinh anh c6 d6 phéan giai thap hon so véi méy thu ¢ kha ning
giai ma toan bo dong bit

—>

Téach kénh

A 4

v

Giai ma entropy

A 4

A 4

DCT?

A 4

nén mirc thap
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Bu chuyén | anhduy | anh so

—>

dong | doan | sénh
4 |
Gidi ma entropy | Liymiu
7 | cao hon
A 4 :
Tachkénh | | Pém Q' | DCT? i |+ | muc
nén mirc Cao SESEYY 1 cao
vector chuyén dong - ¥
Bu chuyén | anhdy |, anh so
dong doan sénh

A

Hinh 9:Giai mi phén cép theo khong gian
e Profiles va Levels

+ Profiles: La khai niém cho ta biét cap chat lugng bd cong cu nén dugce sir dung chuin nén
nay. O day co su thoa hiép gitra ty so nén va gia thanh b giai nén.

+ Levels : Khai niém Levels trong chuan MPEG-2 cho ta biét muic d6 phan giai ctia dnh, bao
gom tir dinh dang trung gian cho ngudn tin hiéu SIF ( Source Intermediate Format), dinh
dang co s6 MPEG -1 (360 x 288 @ 25Hz hay 360 x 240 @ 30Hz), d&én truyén hinh s6 phan
gidi cao HDTV (hé thong truyén hinh véi trén 1000 dong quét)

+ Chuan MPEG -2 c¢6 4 Levels (mirc) va 5 Profiles (bd cong cu).
= profiles

- Simple Profiles (Profiles don gian): S6 budce nén thap nhat, chi cho phép ma hoa cic anh
loai I va P. Do c6 t6n that cao vé téc do bit, nd khong duoc sirdung trong nén voi ky thuat
chuan doan anh hai chiéu (cac anh B).

- Main Profiles (Profiles chinh): La sy thoa hiép tét nhét giira ton hao tdc do bit va chi phi, do
no su dung tat ca cac anh I, P va B trong nén. Chat lugng tot hon Profiles don gian nhung né
doi hoi phai sir dung cac thiét bi ma hoa va giai ma phuc tap hon.

- SNR Profiles Scalable (Profiles phan cip theo SNR): Tiéu chuan MPEG-2 cho phép phan
cap ty s0 tin higu trén tap 4m, c6 nghia 1a chat luong hinh anh vaty s tin hiéu trén tap am c6
tinh thoa hiép. Chudi anh chia thanh hai 16p phan biét nhau vé chat luong. Céc 16p thap bao
gdm anh c6 chat lugng cosd, vi du nhu chira tin hiéu theo chuan 4:2:0. Céc 16p cao bao gdm
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16p hoan thién hon so v&i 16p thap hon, nhur véi tin hiéu video trong chuan 4:2:2. C6 thé ma
hoa kénh khac nhau cho cac 16p riéng.

- Spatially Scalable Profiles (phan cép theo khong gian): Tinh phan cép theo khong gian c6
nghia 1a c6 sy thoa hiép véi do phan giai. Chudi anh dugc chia ra thanh hai 16p tuong tng
v6i cac dd phan giai khac nhau cua anh. L6p thip hon bao gdm anh c¢6 do phéan giai thap nhu
truyén hinh tiéu chuan. Con 16p cao hon bao gém anh c¢6 d6 phan giai cao hon nhu truyén
hinh d6 phan giai cao (HDTV).

- High Profiles (Profiles cao): Cho phép ca hai loai thang muc dugc Gng dung trong truyén
hinh HDTV véi cac dinh dang 4:2:0 hay 4:2:2. N6 bao gdm toan bd cac cong cu caa Profiles
trudc cong thém kha nang ma hod céc tin hi€u mau khac nhau cuing mot luc. Nhu vay, gitta
cac Profiles no6i trén co6 su tuong thich cao dén, nghia la cac bdgiai ma cua mot Profiles cao
cap hon c6 kha ning giai ma tat ca cac Profiles ¢ cap d6 va cap thap hon.

= Levels

- Low Levels (muc thap): pht hop v6i d6 phan giai SIF dugc sir dung trong MPEG -1 (cho
dén 360 x 288 pixel).

- Main Levels (murc chinh): pht hop v6i 6 phan giai chuan 4:2:2 (t6i 720 x 576 pixel).

-High Levels 1440 (mirc cao 1440): nham vao truyén hinh phan giai cao HDTV (d6 phan
giai té1 1440 x 1152 pixel ).

- High Levels (mirc cao): dugc téi wu hod doi voi HDTV man anh rong (46 phan giai t6i
1920 x 1152 pixel).

Trong thuc té img dung, cac nha ché tao da chon san mot sb thoa hiép gitta cac murc Levels va cac
Profiles cho ngudi st dung. Két hop 4 Levels va 5 Profiles ta dugc 20 t6 hop kha nang va hién nay
da c6 11 kha nang dugc tng dung nhu trong Bang 3. Trong cac 6 trong bang 3 lan luot tur trén
xudng 1a: ty 1¢ 1dy mau, diém anh theo chiéu ngang x diém anh theo chiéu doc, van toc cao nhét
ctia dong dit liéu sau khi nén, dong cubi 1a cac loai anh sir dung dé nén.

Profiles Simple Main SNR Spatially High
leve (Pon gian) | (Chinh) (Phan cip Theo khéng gian (Cao)
theoSNR)
Low (thdp ) 4:2:0 352 4:2:0
X288 4 352 x 288
Mb/s 4 Mb/s
I,P,B
Main (chinh) 4:2:0 4:2:0720 4:2:0 4:2:.0 720
720 x 576 x576 15 720 x 576 X 576 20
15 Mb/s Mb/s 15 Mb/s Mb/s 1, P,
I, P I,P,Block I,P,B B
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High 1440 4:2:0 4:2:0 4:2:2
1440x1152 1440x1152 14:2:0
(Cao 1440) 60Mb/s 60Mb/s 1440x1152
I,P,B I,P,B 80Mb/s
I,P,B
High (cao) 4:2:0 4:2:0;4:2:2
1920x1152 1920x1152
80Mb/s 100Mb/s
I,P,B I,P,B
I'Tng dung

MPEG-2 1a dinh dang st dung phd bién trong truyén hinh s mat dat, truyén hinh cép, truyén hinh
sd vé tinh DTH (Direct to home), dinh dang dia quang k¥ thuat s6 DVD (Digital Versatile Disc
hodc Digital Video Disc).. Déi tugng st dung chinh cia MPEG-2 1 cac cong ty phat song va cap
mang yéu cau chat lugng phat song phim anh va st dung bé thu truyen hinh v¢ tinh va mang cép
dé truyén tai truyén hinh cap va truyén hinh vé tinh phat song truc tiép.

MPEG -2 véi phat séng va san xuat chwong trinh

Trong linh vyc phat song va san xuét hau ky, chuan nén MPEG -2 cuéicﬁng da giai quyét duoc bi
kich da dang thirc xua nay. Bé dat dugc kha nang nay, can nam virng yéu cau va dac tinh cua ting
ung dung khéc nhau.

« San xuét tin thoi su:

Chat lugng anh doi hoi cao khi di quay ngoai canh, nhung tin hiéu khong phai in di in lai nhiéu
lan. Thiét bi nho, gon, xach tay va dung dc quy. Do véy cac thiét bi nay cé thé sir dung tc do bit
thip 18Mb/s (d& ton ning luong, giam gia thanh). Cau tric GOP don gian, thudn tién cho cong
doan dyng hinh.

e Luu trir:

Cén chat lugng cao hodc it nhat bang anh gbc. Cong nghé luu trit con can sirdung toc do bit 16n va
cau trac IB-GOP. Toc do luu trir 1a 30 Mb/s.

« San xuat hau ky:

Séan xuét hau ky doi héi ca chét lugng va muc do cao vé tinh nang dung hinh. Tbc d6 50 Mb/san
xuat va cau truc I-GOP 1a sy Iya chon thich hop.

« Phan phéi chuong trinh:
Phén phdi chuong trinh doi hoi kha niang luu trir vé chét luong phat song quang ba. Toc do 20

Mb/s (hodc 15 Mb/s dé cung cip cho méay phat NTSC/PAL tham chi thap hon cho dich vu phat
truc ti€p tu v¢ tinh DBS
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