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LOI CAM ON

Qua nghién ctru vé dé tai : cong nghé truyén hinh HbbTV em da biét thém vé sur
phat trién cia cong ngh¢ k¥ thuat hién nay ddc biét n6 dugc ing dung vao doi séng
thuc té cta con.

Em xin cam on! céc thiy c6 trong khoa va nha truong da tao diéu kién giup d&
em dé em c6 thé hoan thanh dd an ctia minh.
Em cam on,cac thay c6 doc va xem bai ciia em, cho em xin ¥ kién vé nhiing

thiéu sot, nhitng khuyét dién trong bai bao cdo ctia em.
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LOINOI PAU

Cung véi sy phét trién va khong nging hoan thién cia cac cong nghé
truyén hinh sé quang ba nhu truyén hinh s (DTT, DT, DVB-C), ciing nhu 1a
cac cong nghé truyén dan hinh anh, dir liéu k¥ thuit sé qua mang internet
bang rong ma dién hinh hién nay 1a céng nghé IPTV (Internet Protocol
Television). Thi su két hop giira internet va truyén hinh rd rang s& mang lai
nhiéu loi ich to 16n cho cudc séng con nguodi va trd thanh xu hudéng tit yéu
cua thoi dai.

Trén co s& do cong nghé¢ HbbTV (hybrid broadcast-broadband TV) da
ra doi, HbbTV 1a mot sang kién mdi cuia Truyén hinh tai Chau Au nham thay
thé cho cong nghé truyén hinh doc quyén va cung cip nén ting mé cho cac
dai truyén hinh dé cung cip cac dich vu twong tac gia ting va cac dich vu
truyén hinh theo yéu cau téi nguoi st dung. Muc dich cia tiéu chuan va két
hop giita quang ba va bang thong rong dé truyén tai di cac ndi dung tin tuc,
thong tin va giai tri cho ngudi st dung thong qua cac dau thu Set top box
duogc két ndi song song voi mang quang ba va
mang bang thong rong.

Véi tinh than tim hiéu va hoc héi dé nang cao nhiing hiéu biét ciia minh
vé linh vuc truyén hinh va vién thong, em da lya chon dé tai nghién ctru:
“Cong nghé truyén hinh HbbTV”.

Po an gom 4 chuong:

Chuwong I: Tong quan truyén hinh HbbTV

Chuwong 2: Cac cong ngh¢ va ky thuat duwgc dung trong HbbTV

Chuwong 3: Truyén hinh quing ba tiéu chuan DVB

Chuwong 4: Truyén hinh biing thong rong trén Internet

Cong nghé truyén hinh HbbTV méi duge thir nghiém va ap dung &
Chau Au, tai Viét Nam Coéng ty TNHH Dich vy Truyén hinh - Vién thong
Viét Nam truc thudc Pai Truyén hinh Viét Nam da tién hanh thyuc hién dé tai
trong diém cap nha nudc "Nghién ciru, mg dung cong nghé truyén hinh lai
ghép bang rong va quang ba" mi s6 KC.01.11/11-15 tir nam 2012 dén 2013,

nhim nghién ctru, dénh gia, trién khai thir nghiém.
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Truyén hinh HbbTV 1a sy tong hop nhiéu kién thic da dang va tuong
d6i phirc tap. Mic du dd c¢d ging rat nhiéu song chic chin trong qua trinh
trinh bay d6 4n nay s& khong tranh khoi nhiing thiéu x6t, em rat mong dugc
su dong gop v kién cua thay co va cac ban dé d6 an hoan thién hon.

Qua day, em xin chan thanh cam on sy chi bao tan tinh cua thf?ly
Nguyén Huy Diing d3 huéng ddn em hoan thanh dd an nay.

Em xin chan thanh cam on!

Hai Phong, ngay thang nam 2013
Sinh vién

Nguyén Thi Hwong
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Chwong 1

TONG QUAN TRUYEN HINH HbbTV

1.1. SU'RA POI CUA TRUYEN HINH HbbTV
Trén thé gidi hién nay, ton tai song song hai hinh thirc truyén hinh phd

bién: Truyén hinh quang bé va Internet.

Truyén hinh quang ba (Broadcast TV) ra doi tir rat 1au v6i xuat phat
diém 1a cac hé théng truyén hinh twong tu: NTSC, PAL, SECAM va hién nay
dang dan duogc sb héa véi cac titu chuan: DVB, ATSC, ISDB-T, DTMB.
Cung v6i viée s6 hoa ndy 1a su ra doi ciia cac TV sd, dau thu sb va cac dich
vu truyén hinh HD. Mic du viéc s hoa da thay doi dang ké dién mao truyén
hinh quang ba nhung van chua thé dap ung yéu cau cta khach hang vé cac
mg dung tuong tac trén truyén hinh nhu: truyén hinh theo yéu cau, binh chon
ctia khan gia.....boi truyén hinh quang ba chi cho phép twong tic mét chiéu tir
nha cung cdp (cdc dai truyén hinh) t6i nguoi sir dung, nguoi sit dung chi
dwoc xem nhitng gi ma nhd cung cdp phdat ma khong cO chiéu nguoc lai.
Ngoai ra, viéc trién khai cac ing dung nhu lich phat song (EPG), thong tin so
(teletext)....thong qua truyén hinh quang ba ciing gip nhiéu trd ngai do céac
tmg dung nay chiém nhiéu bang thong, anh hudng dén viéc phat song cac

kénh truyén hinh.

Truyén hinh Internet ra doi cho phép truyén tai cac ndi dung da
phuong tién (Phim, nhac...) toi khach hang thong qua ha tang Internet sin co,
tuy nhién thuong mai chi ding lai ¢ viéc xem trén may tinh hodac qua mot
man hinh TV két ndi véi may tinh. Uu diém 16n nhat cua hinh thic truyén
hinh nay 1a khach hang c6 thé thao tac tuy y dé lya chon nodi dung mudn xem
do c6 san duong lién két Internet. Tuy nhién truyén hinh Internet doi héi ha

tang truyén dan cao, hé thong mady chii manh va ddc biét la hau hét cdc thiét
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bi V6 tuyén cia khdch hang hién nay khéng cé kha nang két noi truc tiép voi

Internet.

Dé khic phuc diéu nay, cac nude chau Au di dau 1a Pac, Phap da
nghién ctru va dua ra mot chuén cong nghé méi cho phép két hop giita truyén
hinh quang ba va truyén hinh Internet dugc goi 1a HbbTV (Hybrid Broadcast
Broadband TV). Véi HbbTV khach hang c6 thé xem ddng thoi truyén hinh
quang bé truyén thong va truyén hinh Internet thong qua thiét bi truyén hinh
méi nhu Smart TV hodc thiét bi truyén hinh cii két hop voi mot b giai ma
Set-top box. Hién cong nghé HbbTV di dugc trién khai cung cép cac kénh
truyén hinh tai Pac (ARD, ZDF, RTL, Pro7Satl ...), Phap (Canal+, France
Televisions, TF1...).

Véi cac kénh truyén hinh quang ba, truyén hinh lai ghép HbbTV co
thé str dung bat ky chuan ndo trong bo tiéu chuan truyén hinh s6 DVB lam
hinh thtrc phat, chang han: truyén hinh s6 mat dat (DVB-T/T2), truyén hinh
s6 cap (DVB-C/C2), truyén hinh s vé tinh (DVB-S/S2).

Véi cac tmg dung truyén hinh internet, cic tiéu chuan ap dung cua
truyén hinh lai ghép HbbTV tuong tu nhu truyén hinh IPTV.
1.2. CONG NGHE HbbTV

1.2.1. M6 hinh tong quan

Hinh 1.1 du6i day mé ta téng quan hé théng HbbTV véi mot thiét
bi dau cudi hdn hop, két ndi voi mot mang Broadcast theo chuan DVB-T va

két ndi véi mot mang Broadband.
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Broadcast Broadband

\ Hybrid terminal

Application Data
and signalling

Two ways
Broadcasted linear application data

A/V content

Application hosting
HTTP servers

A/V content

Broadcast and
application provider

Hinh 1.1. Tong quan hé thong HbbTV

Mot thiét bi dau cudi hdn hop (Hybrid terminal) c6 khi niang két ndi
song song duoc voi ca hai mang truyén hinh: truyén hinh quang ba

(broadcast) va truyén hinh bang thong rong (broadband).

Mang quang b4 (Broadcast network): thiét bi dau cubi nay c6 thé duoc
két ndi voi mot mang quang qua theo tiéu chuan DVB (vi du: DVB-T, DVB-
S, hodc DVB-C). Thong qua két ndi nay thi thiét bi dau cudi ¢ thé thu nhan
dugc céc tin hi¢u audio/video quang ba, cac dit li¢u ing dung va cac thong tin
bao hiéu tng dung. Ngay ca khi néu thiét bi dau cubi khong dugc két ndi véi
mang bang thong rong thi két ndi cua nd voi mang quang ba ciing cho phép

thu nhan cac tng dung lién quan dén quang béa(Broadcast-related ) nhu: (mg
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dung quang cdo tuong tac, Digital teletext (cong nghé truyén tin dudi dang

van ban thong qua kénh

truyén hinh théng thuong), thong tin chuong trinh,..

Mang bing thong rong (Boadband network): Thiét bi dau cudi nay
cling c6 thé duoc két ndi véi mot mang internet thong qua mot giao dién két
ndi bang thong rong (broadband interface). Piéu nay cho phép thiét bi giao
tiép hai chiéu véi cac nha cung cp ing dung bang thong rong. Trén giao dién
nay thi thiét bi dau cudi cé thé thu nhan cac ndi dung Audio/Video tuyén tinh
(cc tmg dung yéu cau xem theo thoi gian thuc) va cac dir liéu Gng dung khac
(cac dir liéu duoi dang file st dung cac ngon nglt HTML, javascrip, Ccs va
cac tép tin da phuong tién ngoai ludng). Ngoai ra thiét bj dau cudi ciing c6 thé
ho tro tai cac
ndi dung phi thoi gian thuc thong qua giao di¢n bang thong rong nay.

1.2.2. Nguyén ly HbbTV

HbbTV c6 hai loai rng dung khac biét:
- Broadcast-independent application (trng dung khong phu thudc quang ba):
Cac tng dung twong tdac ma khong phu thudc vao bat ky mot kénh song
truyén hinh nao ciing nhu cac dir liéu quang ba khac.
- Broadcast-related application (img dung lién quan dén phat song quang ba):
Céac ung dung tuwong tac két hop v6i mot kénh truyén hinh quang ba, mot
kénh vo tuyén hay kénh dit liéu hay cac noi dung chira trong mot kénh. Chung
khong ton tai néu thiéu kénh quang ba.

C6 2 phuong thtrc bdo hi¢u trong mot trng dung HbbTV:
- Bao hiéu quang b4 (Broadcast signaling)

- Bao hi¢u doc 1ap véi phat song quang ba (Broadcast independent signalling)
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Nhuw thé hién trén hinh 1.1: nguyén Iy HbbTV tuong dbi don gian, xuét phat
tir cac nha cung cap Gng dung va cac nha phat séng quang ba. Cac dau cudi
theo tiéu chuan HbbTV thu nhan cac dich vu thong thudng nhu cac ludng tin
hi¢éu Audio/Video, Digital Teletext,... qua kénh quang ba, ngoai ra ching
cling ¢ thé thu nhan hay gt di cac thong tin Gmg dung trén cac ludng van
chuyén qua kénh bang théng rong dé ting tinh twong tac voi ngudi st dung

dau cuoi.

Céc thong tin d6 c6 thé la:
- EPG (lich phat song dién tir)
- HD teletext
- Games
Mot vai thong tin ma khong c6 kha ning cung cap truc tiép trén cac

ludng, vi vay chung co6 thé dugc tai vé tir mot nha cung cap ung dung tir xa.

Céc thong tin d6 c6 thé la:
Online video/audio (DRM)
Video on demand

Vote

Website

Duéi day 1a mot vi du vé mot thiét bj dau cudi hdn hop phu hop tiéu chuan

HbbTV, nhin tir phia sau:

Broadcast inputs § '

[T | el el

Hinh 1.2. Humax iCord HD+ STB back panel
1.2.3. Thiét bj diu cudi Set-Top-Box HbbTV

10
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Set-top-box (STB) 1a mot thiét bi giai ma tin hiéu truyén hinh va sau

d6 chuyén dit liéu hinh anh va 4m thanh 1én man hinh TV

Dbi v6i chuan HbbTV — chuan cong nghé truyén hinh lai ghép giira
cong nghé truyén hinh quang ba va céng nghé truyén hinh Internet — Set-top-
box phai c6 chirc nang xir Iy va ghép 2 ludng tin hiéu ctia ca 2 cong nghé nay.

So dd khéi ciia mot Set —top box HbbTV dugc mé ta trong hinh 1.3

Application Application Application
R e e RN T L T TR T R Py T R e !
1 Runtime Environment !
. 1
: - g
! Application Browser i
' Manager :
1
e e Al e e e e s
4 A 4 # embedding/ #
[ oMot
AT " DSMCC Client Media Player
Filter —
3 1 4
ST Broadcast Internet Protocol
Demultiplexing  |ee—— Processing Processing
£y A A A A 4
I
Broadcast Broadband
Interface Interface
A & [
Legend
- AIT Data
<... > —»  Stream Events
el == Application Data
=P Linear AV Content
& A B «=p Non-Linear AN Content
G g —  Other Data (e.g. Channel List)
e <> Object Carousel
Broadcast Broadband

r

Hinh 1.3. So' d6 khdi ciia Set-Top-Box HbbTV

Thong qua giao dién quang ba (Broadcast interface) thiét bi dau cudi
thu nhan dit li¢u phat song quang ba dudi dang cac bang thong tin Gng dung
(AIT), ndi dung A/V tuyén tinh, dt liéu itmg dung va cac su kién lué)ng. Hai
ludng su kién cudi ciing dugc chuyén ddi téi moi trudng chay thuc (Runtime

environment) thong qua mot d6i twong Diéu khién va ra 1énh trén cac phuong

11
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tién luu trit s DSM-CC (Digital Storage Media). DSM-CC thuc hién khoi
phuc dir liéu tir d6i tuong truyén tai va cung cip dir liéu d6 téi moi truong
chay thuc (Runtime environment). Runtime environment c6 thé dugc xem
nhu 1 mot thanh phan rat trira twong ma tai dé cac tmg dung twong tac duoc
trinh dién va thuc thi né bao gom cac chiic ning quan 1y tng dung va trinh
duyét. Moi trudng ndy do cac nha quan 1y tng dung va nha trinh duyét thiét
1ap. Nha quan ly ing dung xem xét ndi dung thong tin tir bang thong tin ting
dung (AIT) dé diéu khién thoi gian ton tai cho mot img dung twong tac. Trinh
duyét Web sé dap tng cho

viéc trinh dién va thyuc thi mot ing dung tuong téc.

Pbi véi cac ndi dung A/V tuyén tinh (xtr 1y theo thoi gian thuc)
dugc xir 1y theo phuong thic gidng nhu d6i voi cac thiét bi dau cubi thong
thuong. Qua trinh nay dugc thyc hién béi thanh phén van hanh duoc dat tén
Broadcast processing, nd bao gdom tat ca cac chic ning chung nhu dugc cung
cap trén mot dau cudi DVB thong thuong. Ngoai ra mot vai cac chirc ning va
thong tin tir thanh phan xt 1y ndi dung quang ba (Broadcast processing) co
thé dugc truy cip béi méi trudng chay thuc (vi du: théng tin danh sach cac
kénh, bang thong tin su kién EIT, cac chirc ndng cho diéu chinh). Hon thé
nita, mdt ing dyung ciing c6 thé duge thio g& hay gin thém nodi dung A/V
tuyén tinh trong giao dién ngudi stir dung. Cac chirc ning d6 dugc cung cap
bdi cong cu da phuong tién (Media Player), nhu trén Hinhl. 3 & trén cong cu

nay bao gom tat ca cac chirc ning lién
quan dén xtr Iy ndi dung A/V.
Thong qua giao dién bang thong rong, thiét bi dau cudi hdn hop dugc

két ndi véi mang internet. Két ndi ndy cung cdp mot phuong thirc truyén

thong hai chiéu véi cac nha cung cap tng dung. Ciling voi két ndi nay né dugce

12
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stt dung dé thu nhén cac ndi dung A/V tuyén tinh (VD: cac tmg dung noi
dung theo yéu cau). Thanh phan xt 1y giao thirc mang (Internet Protocol
Processing) bao gdm tat ca cac tmg dung duoc cung cp bsi dau cudi dé xir 1y
dir liéu t6i tir mang internet. Thong qua dé cac dir liéu tmg dung thanh phan
tir mang bang thong rong dugc cung cap téi moi trudng chay thue. Noi dung
A/V phi tuyén tinh dugc giri toi cong cac cu da phuong tién ma theo cach
khac ¢ thé duoc diéu khién boi moéi truong chay thue (RE) va do d6 ching

c6 thé duoc nhiing vao trong giao dién ngudi str dung bdi mdi tmg dung.

1.2.4. Phin mém va giao dién
Cac thanh phﬁn cua set-top-box duoc diéu khién, thuc thi sir dung mot
phan mém (Middeware) theo chuan cong nghé HbbTV, kién tric cta phan

mém nay duoc mo ta trong hinh 1.4.

e Lop tng dung: tat ca cac tmg dung chay trén set-top-box va IDTVs ¢6
thé duoc viét bang HTML, Java Script, CSS va XML trén nén tang
trinh duyét va dic diém k¥ thuat cia HbbTV.

e Lop OIPF DAE va DOM APIs: chira cac ham van hanh

e Lop Middeware: chira trinh duyét, cac cong va giao dién ngudi dung.

13
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Nguyén Thi Huong

MNP [WVede Partng Liger ) of Mo A

Hinh 1.4. CAu triic phin mém diéu khién nhung trong

Set-Top-Box HbbTV

Mot giao dién nguoi dung cua HbbTV dugc minh hoa trong hinh 1.5.

14
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' B MeteoConsult | [ o7 sencunsen ‘ 7
NETLNG sevenload O d]
g ] WebTV Doarwet vy JoustB

| 3"‘ o

DAS SPORTPORTAL

Hinh 1.5. Giao dién truyén hinh Internet ciia HbbTV

1.2.5. Cac dac tinh ky thuat cong nghé HbbTV

Vé dic tinh ky thuat, HbbTV chu yéu dua trén cac tiéu chuéin dang
hién hanh. Pau tién d6 1a cac tiéu chuan truyén hinh quang ba truyén théng
nhu: DVB, MPEG. Pé ¢6 thé bd sung thém cac ndi dung tir mang bang thong
rong thi HbbTV sur dung cac cong nghé web nhu: HTML / CE-HTML, XML,
CSS, JavaScript va OIPF (Open IPTV). Céch tiép can ndy rat co gid tri vé mit

chi phi phat trién dic biét 13 vé thoi gian tiép can thi truong.

Su phan cép cac dac tinh k¥ thuat cua tiéu chuan HbbTV dugc thé hién
nhu hinh 1.6 dudi day:

15
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HbbTV
specification

, : CEA-2014 ETSITS 102 809
Audio and Declarative (CE-HTML)
Video formats Application
Environment | $GA | DB

W3C specs

W3C
——/

Hinh 1.6. Cac dac tinh k§ thuét cong nghé HbbTV

Vé mit ky thuat HbbTV duwa trén 3 tiéu chuén sau:

- EA-2014 - Web-based Protocol and Framework for Remote User Interface
on UPnP Networks and the Internet (Web4CE), hay CE-HTML.

- Open IPTV Forum Release 1 Volume 5 - Declarative Application
Environment of the Open IPTV Forum,

- TS 102 809 (formerly DVB Blue Book A137): "Signalling and carriage of
interactive applications and services in Hybrid Broadcast Broadband
environments".
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1.25.1. CE-HTML (Consumer Electronics — HyperText Markup
Language)

CE-HTML tao céc trang web giao dién ngudi str dung cho cac thiét bi
dién tir, n6 dinh nghia chirc ning trinh duyét 16i pht hop tiéu chudn HbbTV.
CE-HTML dua trén cac tiéu chuan thiét ké Web W3C (World Wide Web
Consortium) va dinh nghia mdt thong tin so lugc cho cac thiét bj dién tr tiéu
dung (CE) theo ngdén nglt HTML. N6 st dung cac ngéon ngir XHTML 1.0,
Dom 2 CSS TV profile 1.0 hay ECMAScrip-262 (“ Java-Script”) va duoc tbi
wu dé biéu dién cac trang Web HTML/JavaScrip trén cac thiét bi dién tir tiéu
dung
(CE), dac biét 1a trén cac man hinh TV.

CE-HTML ciing chtra céc yéu t6 nhu 1a sy dinh nghia cac mi chinh

cho cac muc dich diéu khién TV tir xa thong thudng.

1.2.5.2. Open IPTV Forum browser profile

Tiéu chuan CE-HTML khong truyén dat bat cir mot giao dién nao téi
thé gi6i tiéu chuan DVB. Chiing duoc cung cip boi cac dic tinh k¥ thuat trinh
duyét cia dién dan IPTV mo duge cong bd thang 1 nam 2009. Pic tinh k¥
thuat nay da duogc phat trién cho cac hé théng IPTV dua trén chuan DVB
nhung céc giao dién chuong trinh tmg dung (API) ma nd cung cip ciing co
thé duoc ap dung cho bat ky mdt hé théng DVB hén hop nao. Cac giao dién
chuong trinh tmg dung (API) nay truyén dat cac chirc ning dé két hop hinh
anh TV cung voi cac trang web HTML, dé hoa hop véi cac dich vu vo tuyén
truyén hinh DVB khac, b sung cac sy kién vao danh sach theo thoi gian va

dé doc céc siéu dir liéu hay cac thir khac
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lién quan téi ti€u chuan DVB. Céc thanh phﬁn duoc lua chon tr CE-HTML
va trinh duyét IPTV mé dinh nghia cac chiic nang chinh cua thanh phan trinh
duyét HbbTV.
1.2.5.3. TS 102 809 (formerly DVB Blue Book A137): DVB signaling and
transport

Ngoai chirc ning trinh duyét con yéu cau hon nita vé cac kha ning tich
hop lién quan té1i DVB lién. Dac tinh nay dua trén co s& ky thuat tur ti€u
chuan DVB: “Signalling and carriage of interactive applications and services
in hybrid broadcast/broadband environments” dugc hoan thanh vao thang 3
nam 2009 va duoc cong bd bsi Vién tidu chuan vién thong chau au (ETSI)
thang 2 ndm 2010. Nhu theo ti€u dé, tiéu chuan DVB nay dinh nghia su bao
hi¢u cac ing dung ma s€ dugc van hanh trong pham vi cua cac dich vu vo
tuyén hay truyén hinh trong cic hé théng da thanh phan DVB tuong tng.
Theo cach gidng nhu tiéu chuan MHP (Multimedia Home Platform)- tap hop
cac tiéu chuéan cho truyén hinh sb tuong tac, chic nang nay dugc thyc hién
thong qua mot bang thong tin tmg dung (AIT) cta dich vu lién quan dén DVB
va duogc chi ra bai bang anh xa chuong

trinh (Programme Map Table).

Bang thong tin tng dung (AIT) mang thong tin bao hiéu cla tat ca cac
mg dung ma dugc gia thiét dé van hanh trong pham vi cia chuong trinh nay.
Céc tng dung khac duoc phép diéu chinh chuong trinh nay nhung chiing s& bi
dung lai trir khi chiing khong xac nhan trong bang thong tin rng dung cua no.
Vi vay no c6 thé tranh dugc trong trudng hop cac chuong trinh truyén hinh d6
bi chén béi cac tmg dung thir ba, thuc hién phat chong quang cdo hay céac tng
dung khac.

Mot trong cac ung dung dugc xac nhan trong bang AIT cé thé dugc
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danh dau “autostart” diéu nay c6 nghia 1a Gmg dung nay duoc tu dong phat
Sau

khi diéu chinh tir dich vy tuong tmg.

Mot tuy chon bao hiéu khac cho bang thong tin tng dung (AIT) duogc
thiét ké dé hd tro su thanh 1ap cta tiéu chuin HbbTV nhu 13 mot su ké thira tir
tiéu chuan teletext (tiéu chudn truyén tin dudi dang vin ban trén kénh phat
song. Nhung HbbTV tat nhién khong chi hd trg cac ung dung gan lién véi
mot nha dich vu quang bé (“broadcast-related applications) ma con véi ca cac
ung dung khong phu thudc véi dich vu quang ba (“Broadcast-indepent
applications”). Cac tng dung khong phu thudc voi quang ba co thé 1a cac lich
phat séng dién tir (EPGs) hay cac phién ban truyén hinh cta céc dich vu Web
dang ton tai nhu 13

Flickr, You Tubr,...

HbbTV khong dinh nghia co ché truy cép chi tiét cho cac ung dung
khong phu thudc quang ba. D6 1a dé cac nha san xuét thiét bi dién tir tiéu
dung (CE) thyc hién cac cong thong tin mot cach linh hoat cho phép nguoi sir
dung cudi cung tim ra va truy cip tat ca cac dich vu ma ho quan tdim. Cac
chtrc nang tim kiém va cac cong thong tin cho cac ing dung HbbTV co thé
cling dugc cung

cap bai cac nha van hanh thu ba.

Hinh 1.7: thé hién mot vi du vé “vong doi” cia cac tmg dung khong
phu thudc quang ba doc 1ap va tng dung gin lién v6i quang ba . Vi du nay
cling bao gém tuy chon Teletext, nd thé hién lam thé nao dé cac tmg dung co
thé duoc bat dau tir cac dich vu quang ba va cach thuc dinh vi gitra cac ung

dung thay ddi c6
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thé giéng nhau

ETSI TS 102 809 chi rd sy van chuyén cac tng dung HbbTV thong
qua kénh quang ba DVB. Tuy chon ndy dic biét quan tdm cho céc thiét b
HbbTV khéng duogc két ndi t6i internet. Trong thi truong, diéu nay c6 dan téi
trudong hop can nhéc vé sb luong céc thiét bi cua cac thiét bi nhu mot vai nha
san xuat da 1én ké hoach dé tich hop HbbTV nhu 13 mot dic tinh chuan gidng
nhu céng nghé teletext ngay nay. Vi vay dic tinh ndy cé thé dugc tim thiy
trong cac thiét bi thong thudng khong sir dung cho myc dich hon hop. Tuong
tu voéi MHP, thanh phan diéu khién va ra 1énh d6i véi cac phuong tién luu trix
s6 (DSM-CC) duoc sir dung dé truyén tai cac tng dung. Thuc vay, viéc toan
bd khdi luong dit liéu c6 thé dugc phan phdi thong qua kénh quang ba 1a kha
han ché so v6i kha ning internet nhung c6 thé hiéu qua cho cac ung dung
thong tin khong quéa quan trong twong ung nhu 13 cac dich vu truyén tin vin

ban chirc ndng cao cap va do hoa.
—

|

[ & (e
TV Prog 2 l
Quiz YouT
TV Prog 3 ) ouTibe
Tverog | —@—  Potal | ———[Tv4 VoD
TV Prog 5 \@\‘ +
Teletext / Weather
TV Prog 6 \.\ /
TV Services Broadcast-related Broadcast-independent
applications applications
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Hinh 1.7. Vong doi ciia cac (ng dung gin lién véi quang ba va céac ing

dung khong phu thugc phat séng quang ba.

Nhue la mét phan cia hé thong diéu khién va ra lénh doi véi phuwong
tién luu tri s6, “cdc sw kién Zu&ng” (stream events) la co thé thuc hién dwoc
trong HbbTV n6 bao gom cdc géi dir liéu nhé ma cé thé dwoc phat dong bé
Vvoi tin hiéu chuwong trinh. Chung cho phép dir liéu thoi gian chinh xac nhu

cdc cdu hoi va cac cau tra loi cho mot trinh dién kiém tra twong tac.

Bang 1.1. Mot so thong s6 co ban ciia chuan HbbTV

STT Thong s6 Dinh dang
1 | P06 phan giai man hinh t6i thiéu 1280 x 720
2 | D6 Do phan giai man hinh tiéu chuan 1920 x 1080
3 | Tin hiéu Video MPEG-4AVC/H264
Cho SDTV va HDTV
4 | Tin hiéu Audio E-AC3 hoac HE-AAC
Am thanh cho dich vu
truc tuyén MP3 hodc
HE-AAC

1.3. Cac wng dung, dich vu

Vi thé manh 1a cung cép cac dich vy, rng dung tuong tac té1 khach
hang thong qua Internet, truyén hinh lai ghép HbbTV c6 thé cung cip cac

dich vu bao gém:

Thong tin sb (Teletext)

Xem lai chuong trinh da phat (catch-up)

Truyén hinh theo yéu cau (Video On Demand)
Lich phat song (EPG)
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« Quang cdo twong tic (Quang ba san phim, mua sim truc tuyén)
« Binh chon (Voting)
o Tro choi (Game)
o Mang xa hoi (social networking)
« Karaoke

Céc dau cudi lai ghép HbbTV cho phép khach hang xem va st dung
tat ca cac dich vu tién tién trén TV véi mot giao dién duy nhét, khach hang co
thé xem cac chuong trinh TV truyén théng, xem theo bat ky ndi dung nao
mong mudn, c6 thé dit lich luu trir mot chuong trinh bat ky khi mudn xem lai,
ngoai ra khach hang co thé ghi lai va luu trir ndi dung thong qua 6 clng
ngoai, luu trir tryc tuyén qua mang va mot loat cac ing dung cung cap thong

tin, dich vu twong tac giéng nhu khi str dung Internet.
1.4. Phét trién ciia HbbTV trén thé gi6i va tai Viét nam
Hiép hoi truyén hinh lai ghép HbbTV c6 hon 50 thanh vién 1a cac to

chtrc nghién clru, cac nha san xuat thiét bi truyén hinh, bao gom:

Nghién ctru va xay dung tiéu chuan: Digital TV Group, EBU, Fraunhofer
1S, IRT, TNO

« Truyén hinh quang ba: Abertis Telecom, Canal+, Eutelsat, France
Telévision, NRJ 12, RTL Group, Astra, TDF, TF1

« Viét phan mém cho thiét bi ddu cubi: ANT Software Ltd, iPlus
Technologies, OpenTV, Opera Software, Access, Espial, HTTV, Irdeto,
NDS, Kudelski, Viaccess

« Nha san xuét phﬁn cung: TP Vision, Samsung, Sony, LG, LOEWE, Sharp,
STMicroelectronics, Humax, Haier, Kaon Media, TechniSat,
TechnoTrend, iPlus Technologies

« Do kiém chat lugng: Digital TV Labs.
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Hién da co6 vai quoc gia trén thé gioi da chap nhan ti€u chuan truyén

hinh lai ghép HbbTV, mét s6 da trién khai dich vu va thir nghiém.

« Céc nudc da trién khai: Tinh dén thang 12 nam 2011, cac dich vu truyén
hinh lai ghép HbbTV duoc trién khai chinh thirc ¢ Phap, Pirc, Tay Ban
Nha.

« Céac nudc khac da chap nhan tiéu chuan nay bao gdm: Ao, Cong hoa Séc,
Pan Mach, Ha Lan, Ba Lan, Thuy Dién, Tho Nhi Ky.

« Céac nudc dang thir nghiém: Uc, Trung Quéc, Nhat Ban, va My

Tai bac, ndm 2010, RTL Television gi61 thi¢u dich vu méi1 HD Text va
nam 2012 chay dich vu nhac hinh online (Clipfish Music).

Tai Ha Lan, niam 2011, Nederland 1, 2, 3 d3 bét dau trién khai cac ung

dung "red button" bao gom lich phat séng, catch-up TV,

Tai Phap, France T¢lévision lya chon truyén hinh lai ghép HbbTV dé

trién khai cac dich vu: tin tirc tuong tac, thé thao, thoi tiét.

Tai Viét Nam, nam bat xu thé phat trién cong nghé truyén hinh trong
tuong lai, Cong ty TNHH Dich vu Truyén hinh - Vién théng Viét Nam truc
thudc Dbai Truyén hinh Viét Nam d3 tién hanh thuc hién dé tai trong diém cép
nha nudc "Nghién ctru, tng dung cong nghé truyén hinh lai ghép bing rong
va quang ba" mi sé KC.01.11/11-15 tir ndm 2012 dén 2013, nham nghién
ctru, danh gia va trién khai thir nghiém cac ung dung truyén hinh lai ghép
HbbTV trong phong thi nghiém. Céc két qua tir dé tai da duoc danh gia tot,
phu hop véi dinh huéng va mong mudn phat trién ciia Pai Truyén Hinh Viét
Nam. Dy kién, viéc phét trién ing dung cho truyén hinh lai ghép HbbTV va
viéc san xuat thi nghi¢m dau thu HbbTV sé& duoc tién hanh tir gifta nam

2013.
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Chuong 2

CAC CONG NGHE VA KY THUAT
PUQC SU DUNG SU DUNG TRONG HbbTV

2.1. TIEU CHUAN TRUYEN HINH SO CO BAN
Viéc lua chon céac thong sb co ban cua truyén hinh sé duoc thdng qua
cac
t6 chirc EBU, OIRT trén co sd xem xét cac yéu to:
* Thuan tién cho qua trinh san xut, trao doi chuong trinh.
« Tinh tuong thich cta céc thiét bi video so.
« Dé dang trong viéc xir 1y tin hiéu.
Tiéu chuan nay pht hop véi ca hai hé 625/50 va 525/60

2.1.1 Poi véi truyén hinh sé d6 phan gii tiéu chuan (SDTV)
- S6 hod tin hiéu kiéu PCM
- S bit /mau: 8 bit hay 10 bit

- Pinh dang mau: 4: 2: 2 d6i voi san xuat va thuong 4: 2: 0 dbi véi truyén

dan (thuong ap dung).
- Nén tin hi¢u: MPEG-2
- Ghép kénh dong tin hiéu s theo thoi gian
- Piéu ché: 4-PSK , QAM, COFDM tuy theo h¢ thong truyén hinh
- Loai m3 stra sai duong truyén: 3/4; 4/5; 5/6...

- Téc d6 bit: ddi voi san xuat thudng c& khoang 20 Mb/s, dbi véi truyén

dan thuong c& khoang 3Mby/s.
2.1.2 P6i v6i truyén hinh so6 d§ phan giai cao (HDTV)

Vé co ban, khau xtr 1y tuong tuy nhu d6i v6i hé thong truyén hinh SDTV
nhung khac ¢ chd k¥ thuat nén c6 thé st dung MPEG-2 hay H.264/AVC (ttc
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MPEG-4 part 10). Téc d6 bit dwong nhién s& cao hon, trong truyén dan phat
song co thé 1én t6i 20 Mb/s, ty 1¢ khudn hinh 16/9.

C6 thé danh gia cac hé thong truyén hinh SDTV va HDTV thong qua

bang cac thong so co ban sau day:

Biang 2.1. CHI TIEU TRUYEN HINH SO CO BAN SDTV

STT THONG SO HE 525/60 HE 625/50
1 | Tin higu duoc sb hoa Y,(R-Y),(B-Y)
S6 mau /dong
5 - Tin hiéu choi: 858 864
- Tin hi¢u hiéu mau: 429 432
- Tong s6 mau 1716 1728
S6 mau /dong tich cuc
3 - Tin hiéu choi: 720
- Tin hiéu hiéu mau: 360
- Tong s6 miu 1440
. PR Cau tric lay mau tryc giao, co dinh, 1ap lai theo
4 Cau trtc lay mau .
dong, manh va anh
5 Vi tri cac mau céc tin hiéu | Mau cta (R - Y), (B - Y) duoc lay tai cing mot
thanh phan diém v&i cac mau Y 1€ (1,3,5...) trén moi dong
Tan s6 lay mau
6 - Tin hi¢u choi: 13,5 MHz
- Tin hiéu hiéu mau: 6,75 MHz
Loai ma PCM lugng tir déu
Do phan gidi 8 hay 10 bit/mau
9 S6 dong tich cyc /manh 488 576
10 | Tan s6 quét dong /manh 15735Hz/60Hz 15625Hz/50Hz
11 | Sb dong quét /manh 525 625
12 | Phuong phap quét Xen k&
13 || Ty 1€ khuén hinh 41/3

Bang 2.2. CHI TIEU TRUYEN HINH SO CO BAN HDTV
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STT THONG SO HE 1125/60 HE 1250/50
1 | Tin hi¢u dugc s6 hod Y,(R-Y), (B-Y)
S6 mau /dong
5 - Tin hiéu choi: 2200 2376
- Tin hiéu hiéu mau: 1100 1188
- Téng s6 mau 4400 4752
S6 mau /dong tich cuc
3 - Tin hiéu choi: 1920
- Tin hi¢u hiéu mau: 960
- Tong s6 mau 3840
p L x Cau trc lay mau tryc giao, cd dinh, lap lai theo
4 Cau tric lay mau . )
dong, manh va anh
5 Vi tri cac mau céc tin hiéu | Mau cua (R - Y), (B - Y) duoc lay tai cing mot
thanh phan diém voi cac mau Y 1€ (1,3,5...) trén moi dong
Tan s6 lay mau
6 - Tin hiéu choi: 74,25 MHz
- Tin hiéu hiéu mau: 37,125 MHz
Loai ma PCM luong tir déu
Do phan gidi 8 hay 10 bit/mau
9 Sb dong tich cyc /manh 1080 1152
10 | Tan sb quét dong /manh 33750Hz/60Hz 31250H2/50Hz
11 | Sb dong quét /manh 1125 1250
12 | Phuong phap quét Xen k&
13 || Ty 1€ khuén hinh 16 /9

2.2. TIEU CHUAN NEN MPEG
MPEG Ia viét tat cua chit Moving Picture Experts Group (nhém chuyén

gia vé hinh anh dong). Tiéu chuan MPEG la su két hop giita nén trong anh
(nén theo khong gian) va nén lién anh (nén theo thoi gian). Tic 1a phuong
phap nén cé ton hao dya trén bién d6i DCT va bu chuyén dong. MPEG gdm
nhiéu céc tiéu chuan nén, chiing khac nhau vé toc do bit/s. Do d6 khéac nhau

vé chat luong anh.
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« MPEG-1: Téc db trung binh 1,5 Mbit/s. Ding cho dau VCD. Trong
do: 1,25 Mbit/s cho video 352 x 240 x 30Hz, 250 Kbit/s cho am
thanh 2 kénh (L/R)

« MPEG-2: Toc d¢ cao, ¢ nhiéu téc do khac nhau, tir vai Mbit/s dén
100 Mbit/s. Dung cho DVD, truyén hinh sé (vé tinh, mat dat). Am
thanh 5 kénh.

« MPEG-3: Ding cho truyén hinh c6 do phan giai cao HDTV Ién toi

1920 x 1080 x 30Hz.
« MPEG-4: Téc do bit/s thap 64 Kbit/s. Dung cho dién thoai anh,
DVD, MP4.

« MPEG-7: Dung cho truyén thdng da phuong tién.

2.2.1.Phan loai anh trong MPEG

MPEG dinh nghia 3 loai anh khac nhau: anh I, anh B, va anh P. Ngoai
ra trong mot s6 truong hop con c6 anh D.

Anh I (Intra-Code picture): La anh duoc ma hoa riéng, twong tur viée
mi hoa anh tinh JPEG (khong c6 bu chuyén dong). Anh I chta dung dir liéu
dé tai tao lai toan bo hinh anh vi ching duoc tao thanh bang thong tin cta chi
mot anh. Anh I cho phép truy cap ngdu nhién, nhung dat ty 1¢ nén thap nhat.

Anh P (Predictive code picture): La anh duoc ma hoa co bu chuyén
dong tir &nh I hodc P phia trudc (anh du doan). Anh P cho hé sd nén cao hon
anh I va co thé sir dung 1am mot anh so sanh cho viéc bu chuyén dong cho céc
anh P va B khéc.

Anh B (Bidirectionalli predicted picture): L anh dugc ma hoa co bu
chuyén dong tir cac anh I hodc P phia trudc va & phia sau (anh du doan hai
chiéu). Anh B cho ti 1¢ nén cao nhit.

Anh B khong thé str dung 1am anh so sanh cho cac anh khac.

Anh D (DC code picture): La anh dugc st dung trong MPEG-1 va

MPEG-4 nhung khong dugc sir dung trong MPEG-2. N6 gidng nhu anh I,
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nhung chi ¢6 thanh phan mot chiéu & dau ra DCT duoc thé hién. N6 cho phép
do tim nhanh nhung chit luong anh thap.

2.2.2.Nh6m anh GOP

Déi voi chuan MPEG, chét luong anh khong nhitng phu thudc vao ty 18
nén trong ting khuon hinh ma con phu thudc vao do dai cia nhom anh.

Téap hop cac anh I, P ,B mot cach hop ly tao thanh mét nhém anh GOP
(Group Of Picture). Mdi GOP bét budc phai bt dau bang mot anh hoan chinh
Iva tiép sau n6 1a mot loat cac anh P va B. Nhom anh c6 thé m& (Open) hoac
dong (Closed).

Nhom anh mé ludn bat dau tir mot anh I va két thiic & mot anh trude
anh I tiép theo, tirc 1a cudi cung cta anh GOP dung 1am dau tién ctiia GOP tiép
theo 1am anh chuan.

Nhém anh nay duogc tap hop thanh cac chudi, thir tu anh dau ra s& khéc
vé6i thir tu anh khi dua vao ma hod. Chudi GOP c6 2 thdng so:

« m: s6 khung tir khung | dau tién cho dén khung cuéi cing B (P) -

truée khung | tiép theo.

« n: s6 khung B giita hai khung P

Ti 1& nén video ctia MPEG phu thudc rat nhiéu vao d6 dai cua GOP.
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Cac khung theo
tiéuchuan /F1 //F2 //F3//F4//F5/)/F6//F1//F8 //F9 /Fl0
S N N A e A A A A A
Cac khung nen/ | B B P B B P B B |
\ﬁuj‘\uu.,uu}
—— =1 [ -l ! R | T N S
Nt et S B bt b /A i N ;

CAu trac IBBPBBPBBI

— Du doén thuén cia khung P
~~~" Du doan thuan cta khung B
*~"" Duy doan nguoc cua khung B

CAu truc 1B CAu trac IBP CAu truc IP
| B | | B p | P

Hinh 2.1. Nhém dnh GOP trong cac hé thong MPEG

2.2.3. Nguyén ly nén MPEG-1/2
2.2.3.1 Qua trinh nén MPEG: sir dung 2 k¥ thuat

— Nén trong anh (nén anh theo khong gian) bao gom céc khdi DCT,
luwong tir hoa, md hod RLC/Huffman.

— Nén anh theo thoi gian (St dung nén anh hai chiéu) bao gom:

+ B0 giai ma luong tir va nén trong anh bién d6i DCT nguoc ¢6 nhiém
vu tao anh hién tai, luu vao bo nhé dung lam anh so sanh.

+ B0 xac dinh vécto chuyén dong s& so sanh anh hién tai voi anh trude
d6 dé xac dinh vécto chuyén dong va so sanh cho anh dy doan.

+ Bo tong (1): thuc hién phép trir, trir anh hién tai véi anh dy doan dé
tao ra anh khéc biét (16i dy doan). Anh khac biét ndy s& vao mach nén trong
anh dé tiép tuc giam bét s bit.

Néu khong co6 sy khac biét gitta anh hién tai va anh du doan thi 16i du
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doan biang khong va dir liéu sau bo tong (1) s& con rét it — thuc hién dugc
nén anh.

+ B0 tong (2): tao ra anh dy doén.

_______________________________________________

Nén trong anh

Dit liéu G |
videovao  * i e Ma hoa RLC/ |\Vide
: uong l Huffman [nenr
e o B wpp— !
Loi du doan —
Giai
Xac dinh |~ lrong tir
vécto chuyén Anh’ dy v
dong doan VR
. Bién doi
Tao anh hién tai @é |PCT nguoc
doan anh tiép theo
+
Sosanh, bl | |Anh truée| — )
| chuyén dong | do (2)
A

Hinh 2.2. So @0 kh6i mach mi hoa MPEG - 2

Dit liéu video vao theo tiéu chuan 4:2:2 hoic 4:2:0 dugc chia thanh cac
khéi 16n riéng biét (MB- Macro Block). Mdi MB bao gdm 4 Block cac mau
tin hiéu chéi (Y) va 2 (tiéu chudn 4:2:0) hodc 4 (tiéu chuan 4:2:2) mau tin
hiéu hi¢u mau (Cr,Cb).

Céac Block 1a ma tran diém anh 8x8 duoc 1§y anh man hinh theo chiéu
tir trai sang phai, tir trén xudn dudi.

Anh dau tién trong nhém 13 anh I (chi ma hoa theo phuong phap nén
trong anh). Cac anh tiép theo co thé 1a anh loai B hoic P. Do d6 bo nhé anh so
sanh phai nhd ca hai anh: anh trudc va anh sau anh dang xét, dé tao anh du
doan hai chiéu.
2.2.3.2Qua trinh giai nén MPEG:

Qua trinh giai nén ngugc lai véi qué trinh nén theo hinh 2.3.
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Video | Giai ma do

nén Vao~ | dai/Huffman l
A 4
Giai Bu | | Anh
luong tir chuyén dong[~ | soséanh
_ 3
y
Bién doi * Video giai

—>Z

nenra

DCT nguoc

Hinh 2.3. So @ khéi mach giai ma video MPEG - 2

— Giai doan 1: Pau tién tach ma hoa entropy ra. Sau d6 tach sd liéu
anh (hé sb bién d6i DCT) ra khoi cac vector chuyén dong. S6 lidu sé duogc giai
luong tir hda va bién d6i DCT nguoc.

— Giai doan 2: X4ac dinh anh loai I hay P.

+ Trong trudng hop anh loai I thi bat ddu & mdi nhom anh trong chudi
s& nhan dugc anh dau ra hoan chinh bﬁng cach trén. N6 duoc luu trong bod
nhé anh va dugce st dung dé giai ma céc anh tiép theo.

+ Trong truong hop anh loai P s& thuc hién giai lugng tir hoa va bién
do6i DCT nguoc voi viée st dung cac vector chuyén dong va luu vao bd nhd
anh sdm hon. Trén co so do, ta xac dinh dugc anh dang xét.

2.2.4. Tiéu chuAn MPEG-2

Tiéu chudn MPEG-2 con duge goi 1a ISO/IEC 13818 c6 dang phan 16p

va 1a su mo rong ¢t phap cau trac MPEG-1(hinh 2.4).
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MPEG-1
ISO/IEC 11172-2
Chudi Dong bit

‘ j O3
Header

Y

A 4

Chudi mé rong

Y

Hinh 2.4. Sw mé rong ci phap ciia ciu
tric dona bit MPEG-2

MPEG-2 gom 4 phan:

— Phan 1: Hé thong (ISO/IEC 13818-1): x4c dinh ciu triic ghép kénh
Audio, Video va cung cap dong bd thoi gian thuyc.

— Phan 2: Video (ISO/IEC 13818-2): x4c dinh nhiing thanh phan ma
hoa dai dién cho dit liéu Video va phan loai xtr lysgiair ma dé khoi phuc lai
khung hinh anh.

— Phan 3: Audio (ISO/IEC 13818-3): mi hoa va giai ma dir liéu am
thanh.

— Phan 4: Biéu dién (ISO/IEC 13818-4): dinh nghia qu4 trinh kiém tra
cac yéu cau cia MPEG-2.

Mot trong nhirng khac biét chinh gitra hai tiéu chudn MPEG- va

MPEG-1
1a & chd MPEG-2 c6 kha nang xur Iy chudi video xen ké&. So s\dd ma hoa co
thé thich nghi voi su lua chon field (12 cac manh chin hay 18) hodc frame,
trong d6 MPEG-1 chi c6 mdt mode c6 dinh. Mot dic diém khac 1a tinh co

gidn, tinh twong hop, tinh phuc hdi 16i va ma hoa video do phan giai cao.

2.2.4.1P4ac tinh va mirc MPEG-2:
Nén MPEG-2 c6 mot chudi cac murc (Level) va dic tinh (Profile), dugc
dung cho nhiéu tmg dung khac nhau. Sau day la bang théng s chinh profile

va level cta tin hiéu chudn MPEG-2;
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Bang 2.3
Profile | Pon gidn ] Phan cap | Phan cip
simple) | SMMN | theo SNR | theokhong | S0
(Main) . (High)
Level gian
4:2:0
. 4:2:0
Thap 352 x 288
352 x 288 :
(Low) 4 Mbit/s 4 Mbit/s
I,P,B
4:2:0 4:2:0 4:2:0 4:2:0
Chinh 720x576 720 x 576 | 720 x 576 720 X 576
(main) 15 Mbit/s 15 Mbit/s | 15 Mbit/s 20 Mbit/s
I, P l,P,B I,P,B I,P,B
4:2.0 4:2:0 4:2:0
C?ﬁ}lﬁf‘o 1440x1152 1440x1152 | 1440x1152
] 430) 60 Mbit/s 60 Mbit/s | 80 Mbit/s
I,P,B I,P,B I,P,B
4:2.0 4:42_:20,;/‘3
1920x1152 .
(rCnZ%) 3 Mbite 1920 x1152
100 Mbit/s
I,P,B | P B

2.2.4.2 MPEG-2 4:2:2 P@ML
Théang 1/1996, MPEG-2 4:2:2 P@ML da trg thanh tiéu chuan qudc té.
Téc do bit 50 Mbit/s va c6 thé dap tmg dugc ca hai tiéu chuan 4:2:2 va 4:2:0.

104 Chét lurgng anh

MPEG-2
MP@ML

MPEG-2
4:2:2 P@ML

IBP

{Toc dgbit

40

Hinh 2.5. Chét lwong anh phu thudc Profile va GOP déi véi
MPEG-1 va MPEG-2
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H¢é thong nay c6 dic diém chinh sau:

+ Do mém déo cao va tinh khai thac hdn hop.

+ Chat lugng cao, d6 phan giai mau tét hon MP@ML.

+ X ly hau ky sau khi nén va giai nén, nén va giai nén nhiéu lan.

+ Nhom anh nh¢ thuan tién cho céng nghé dung hinh.

+ C& kha nang biéu thi tit ca cac dong tich cuc cua tin hiéu video va

thdng tin trong khoang thoi gian xoa manh.

2.2.5. MPEG- 4 AVC (Part 10)/ H264

MPEG -2 ¢6 kha niang nén SDTV ¢ toc do tir 3-15Mbps, nhung hién
nay gan nhu khong cé cach nao dé cai thién hon nira hiéu qua nén ciia MPEG-
2. Véi ngudn tin hiéu co6 dung luong 16n nhu HDTV, kha ning nén cia
MPEG- 2 khong cho két qua nhw mong mudn.

Trong khi do, su gia tdng cua cac loai dich vu va s6 luong TV d0 phan
giai cao di thiic day nhu cau c6 mot cong cu nén hiéu qua hon.

Vao nam 2001, VCEG va MPEG cdng tac v6i nhau thanh nhom JVT
(Join Video Team) dé phat trién mot chuan ma hda video méi. Két qua ra doi
chuan nén ITU-T H.264/AVC, tuong duong véi tiéu chuan MPEG 4 Part
10/AVC vé mi hoa video tién tién (Advance Video Coding), duoc ca ITU va
ISO phat hanh nam 2003.

Nhim khong nging nang cao hiéu qua ma hoa, rat nhiéu ky thuat
dugc 4p dung vao trong MPEG- 4/AVC nham khai thac t6i da sy tuong quan
giita cac khung hinh video va xur 1y linh hoat cac tham sé theo ndi dung cta
canh video can nén.
2.2.5.1 Co ché nén anh MPEG- 4 AVC/ H264

Hinh 2.6 14 so d6 khéi cua 16p ma hoa video cho mot macroblock.
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Input Coder
Video ,
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| ! ! . . :
Split into i D?Wder- E___;____ SL—:]ITngl;!t Inv. !
Macroblocks i | ranstorm |
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16x16 pixels 3! ! ! 5 | Entropy
AR i l Coding
N ! 1 . :
i : ! Deblocking | |
; i Intra-frame Filter |
I : Prediction 1 o
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! Motion - : N 1 Video
! Intra/Inter | Compensation i Signal
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¥ Data
Motion
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Hinh 2.6. Ciu triic m héa co ban MPEG-4 AVC/H264 cho mét
Macroblock
Anh duoc tach thanh cac khoi. Anh dau tién ctia diy hodc diém truy

nhap ngiu nhién thi duoc mé hoa (trong khdi) “Intra”, c6 nghia 1a khong dung
thong tin nao ngoai thong tin chira trong ban than anh. Mdi mau ctia mot khoi
trong mot frame Intra duoc du doan nhd dung cac mau khong gian bén canh
cta cac khdi d3 m3 hoéa trude d6. Pdi véi tit ca cac anh con lai cua day hoac
giita cac diém truy cdp ngau nhién, ma hoa “Inter” duoc st dung, dung du
doan bu chuyén dong tir cac anh dugc ma hoa trude. Qua trinh mi hoa nhin
chung ciing gidng MPEG-2, nhung véi nhiéu cai tién va thay doi dot pha:
2.2.5.2 Slice va nhom Slice
- Cac MB (macroblock) duogc t6 chic thanh céc slice. Mot slice 1a not chudi
cic MB dugce xir 1y theo thir tu quét. Trong mdi slice c6 chira cic thong tin
can thiét dé giai ma ra ving anh chta trong slice do.
- Tht ty truyén cic MB trong dong bit phu thudc vao ban d6 phan phdi
(Macroblock Allocation Map) va khong nhét thiét phai theo thir tuy quét.
- MPEG-4 AVC /H.264 hd trg 5 dang ma hoa slice khac nhau:
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+1 (Intra): La slice don gian nhét, trong d6 tit ca MB dugc ma héa khong cd
tham chiéu t&i cac anh khac trong déy video.

+ P (Predicted): C4c MB dugc ma hoa tham chiéu tdi cac anh trude nd

+ B ( Bi- Predictive): Cac MB duoc ma hoa tham chiéu t6i ca anh trude 1an
anh sau.

+ SP (switching P) va SI (switching I), dugc xac dinh cho chuyén mach hiéu

qua gitra cac dong bit dugc ma hoa ¢ cac toc do bit khac nhau.

P slices

‘ \ Stream A
— — — —
&l:n point
’ ’ ’ ’ ’ Stream B
—_— — —_— s
F zlicas | glica P zlicas

Hinh 2.7. Chuyén mach cho slice P

- C4c tin hiéu du doan Inter cua cac dong bit cho mét frame SP duoc luong tir
hoa trong mién bién ddi, dua chiing vao dai bién do tho hon dé cho phép ma

hoa téc do bit thap tin hiéu khac nhau giita cac dong bit.

36



Cong nghé truyén hinh HbbTV Nguyén Thi Huong

9456~
\
945~

Hinh 2.8. Chuyén mach cho slice P

- Céc frame SI dugc xac dinh dé thuc hién sy thich nghi hoan thién cho cac
frame SP trong trudng hop ma du doan Inter khong thé duoc st dung do céc
16i truyén dén.

2.2.5.3 Du doan trong anh

C6 2 kich thudc dé dy doan 1a 4x4 va 16x16. Ché do du doan véi kich
thudc 4x4 phi hop véi cic phan anh c6 do chi tiét cao con ché d6 du doan véi
kich thudc 16x16 phit hop voi cac phan anh min.

MPEG- 4/H.264 ciing c6 thém ché d6 ma hoa trong anh I PCM, ché do
nay khong thuc hién ma hoa theo cac gia tri da duoc bién doi. I PCM cho
phép truyén truc tiép cac gia tri dugc ma hoa.

Ché d¢6 ma hoa cho phép dat duoc cac muc dich sau:

e Cho phép bo ma hoa c6 thé biéu thi mot cach chinh x4c gia tri
clia cac mau.

e Dua ra phuong thirc dé biéu thi mot cach chinh xac noi dung bat
thuong ctia anh ma khong 1am ting dang ké dit liéu.

e N6 cho phép gidi han tuyét d6i sd lugng bit trong MB ma khong
1am anh huéng dén chat lugng hinh anh.
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Céac chuan ma héa trudc ddy déu thyuc hién trén mot mién da bién doi,
con MPEG 4/H.264 vé&i ché d6 ma héa I PCM van thuc hién hoan toan trén
mién khong gian.
2.2.5.4 Dy doan lién khung

al Dy dodn lién khung voi slice P

MPEG- 4AVC/H.264 hé trg nhiéu kich thuéc du doan nhé hon, tir
16x16 dén 4x4. Mdi MB ¢6 thé chia thanh 4 phan doan 8x8, mdi phan doan
8x8 lai co thé chia thanh 4 phan doan 4x4. Mdi phan doan déu yéu cau phai
c6 vector chuyén dong riéng. Nhu vdy 1 MB ¢6 thé ¢ tbi da 1a 16 vector

chuyén dong.

16x16 16x8 8x16 8x8
M 0 0 01
T 0|1
ypes l NE
8x8 8x4 4x8 4x4
0 0
8x8 0 ol 1
Types 1 213

Hinh 2.9. Kich thwéc dw doan MB
MPEG-4AVC/H.264 hd tro dy doan bu chuyén dong da anh. Piéu
nay c6 nghia la nhiéu hon mot anh d3 duoc ma hoa trude do co thé dugc st

dung nhu tham chiéu cho du doan bu chuyén dong. (Hinh2.10).

/

4 Prior Decoded Pictures Current
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Hinh 2.10. Bt chuyén déng nhiéu frame. Ngoai vecto chuyén
dong, cac tham s6 tham chiéu anh (A) ciing dwgc truyén di.
Khai niém nay ciing dwgc mé rong cho cac anh B

Khi giai ma bu chuyén dong, dau thu s& doc cac théng sb anh tham
chiéu trong bd nhd dém. Trén co s& d6 s€ khoi phuc lai anh géc

Anh P ciing c¢6 thé dugc ma hoa theo ché do P_skip. Vi ché do ma hoa
nay, khong phai bang cac gia tri lwong tir sai sb, hay vector bu chuyén dong,
hay céac thong s6 trinh dién duoc truyén di, ma tin hiéu khoi phuc anh tai dau
thu chinh Ia tin hiéu du doan chuyén dong cua microblock P 16x16 luu tai vi
tri dau tién cta chudi trong by nhé dém cua dau thu.

Ché do P_skip phu hop voi cac truong hop c6 mot ving anh rong
khong cé thay doi.

b/ Dw dodn lién khung voi anh B

Du doan khung anh B str dung 2 danh sach:

- Danh sach 0 chta cac anh gan nhat trudc do

- Danh sach 1 chta cac anh gan nhat sau do

Dy doan khung anh B ¢6 thé theo 1 trong 4 phuong thuc: dy doan tir
cac anh trong danh sach 0, tir cac anh trong danh sach 1, du doan 2 chiéu va
du doan truc tiép.

V&i ché d6 du doan 2 chiéu, tin hiéu du doan duoc tao nén tir gia tri
trung binh ctia cac tin hiéu bu chuyén dong theo danh sach 0 va danh sach 1,
c6 bd sung trong sb.

Ché d6 dy doan truc tiép, anh duoc suy ra tir cac cu phdp du dodn anh
truyén truge do, co thé 1a theo danh sach 0 hodc 1 hodc theo ché d6 2 chiéu.

Céc slice B cling su dung phan chia MB nhu slice P. Dy doan lién
khung voi anh B ciing c6 ché d6 B_skip twong tu nhu voi anh P.

2.2.5.5 Bién d6i Cosin

39



Cong nghé truyén hinh HbbTV Nguyén Thi Huong

MPEG- 4/H.264 ciing str dung bién ddi cosin dé loai trir cac du thira
trong anh. Tuy nhién khac vdi MPEG 2, phép bién d6i DCT duoc thuc hién
vé6i cac block 4x4. Thay vi st dung DCT cho khéi 4x4, mot phép bién doi thi
nguyén vai cac dac tinh twong tu nhu phép DCT cho block 4x4 dugc su dung.

Vi¢c st dung DCT véi block ¢o6 kich thudc nhéd sé dem lai mot s6 loi
ich sau:

- Giam tuong quan vé khong gian trong khoi

- Giam nhiéu duong bién cta phan anh ma block d6 mang thong
tin.

Giam sy phure tap trong tinh toan va sai léch gitt mé hoo va giai ma
2.2.5.6 Ma hoa Entropy

MPEG- 4/H.264 str dung 2 loai ma hda c6 ciu trac phuc tap hon nhung
hiéu qua hon la:

- MA& hoa d6 dai thay ddi theo ndi dung (Context Adaptive
Variable Length Coding — CAVLC)

- Ma hoa nhi phan tuong thich néi dung (Context Adaptive Binary
Arithmetic Coding — CABAC).
2.2.5.7 B§ loc tach khéi trong vong (In — loop deblocking filter)

Mot dac trung riéng cia ma hoa dua trén co s& khdi 12 ¢6 thé nhin théy
cac cau tric khdi. Cac mép khdi duoc cau trac lai v6i do chinh xac kém hon
cac pixel bén trong va nhin chung “dang khéi” (blocking) duoc xem 1a mot
trong nhitng nhiéu (artifact) d& thiy nhat v6i cac phuong phap nén hién tai.
Do nguyén nhan nay ma MPEG-4AVC/H.264 xac dinh bo loc tach khéi thich
nghi trong vong, & d6 cuong do loc duoc diéu khién bai gia tri ciia nhiéu phan
ttr cAu tric. Tinh khoi bi giam ma khong anh hudng nhiéu téi d6 sic nét cua

ndi dung. Hau qua 1a chét lugng chii quan duoc cai thién dang ké. Pong thoi
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bo loc gidm tdc do bit khoang 10 — 15% khi tao ra cung chét luong anh chu

quan véi video khong loc.

2.3. NEN TRONG HDTV

Vé ban chat HDTV khong khac biét so voi SDTV ca vé mit tuong tu
va s6 hod. Véan dé duy nhét gip phai khi trién khai HDTV chinh 13 d6 rong
bang thong yéu cau dé dam bao chét luong.

Bang 2.4, cho thay toc do bit giira cac tiéu chuan nén véi cac dinh dang
truyén hinh.

Bang 2.4. So sanh tdc d6 bit cua chuan MPEG2 va MPEG4/AVC

4 -8 Mbit/s |12 - 16 Mbit/s | 16 - 20 Mbit/s | 24 - 30 Mbit/<

| Part 10 2-4 Mpit/s | 6-8Mbit/s | 8-10 Mbit/s | 12 - 15 Mbit/s

Dong tin hiéu sé6 HDTV duoc nén theo nguyén 1y ap dung cho SDTV,
tuy nhién véi MPEG-2 thi SDTV duoc nén & MP@ML, con véi HDTV thi
nén &6 MP@HL.

Bén than MPEG-4/H.264 cling dugc chia thanh cac Profile khac nhau

- Basline Profile:cho cac tmg dung c6 tré dau cudi thap

- eXtended Profile: dung cho cac ting dung di dong.

- Main Profile: dung cho cac img dung SD

- High Profile: duoc chia thanh cac Profile khac nhau vé ciu tric
ldy mau (4:2:0 — 4:4:4), sb bit ma hoa (8-12bit), dung cho cic ung dung yéu
cau chit lvong cao nhu HDTV.

41



Cong nghé truyén hinh HbbTV Nguyén Thi Huong

Hién nay, ngoai trir mot s6 kénh truyén hinh dang sir dung nén MPEG-
2, da phan cac nudc déu da sir dung nén MPEG -4 cho HDTV, va cac nha
cung cap dich vu déu di 1én ké hoach chuyén sang MPEG-4.

2.4. CHUYEN DOI AM THANH TIEU CHUAN SD SANG HD
Trong hé thong SD str dung 4m thanh stereo voi hai loa trai va phai con
d6i v6i HD sir dung 4m thanh lap thé dolby AC-3 5.1 voi hé théng gom 6 loa
khac nhau dugc miéu ta & dudi day.
Hinh 2.11, m6 ta k¥ thuat chuyén doi tir Am thanh stereo sang am thanh
suround. Py ciing 1a co s chuyén dbi tir 4m thanh tir SD sang HD.
- Hé théng am thanh da kénh c6 thé chuyén doi tir sam thanh mono sang
am thanh 1ap thé 5.1 gdm sau kénh am thanh khéc nhau.
* 5 main channels : L, C, R, LS, RS.
* 1 LFE (low-frequency effects) channel.
- Bang thong Audio : 48 KHz *16 bits * 6 Channels= 46.08 Mbit/s.

Left front

Center front
Stereo » . » - >

left
\2 Loc —— LPF

Left surround
Stereo ; >
Right >l

Right surround

v

Right front

v

Hinh 2.11. K§ thuéit chuyén déi tir Am thanh stereo sang Am thanh

suround
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- Sir dung tiéu chuan ma hoa Dolby AC-3 Audio Encoding.
- Téc do lay mau: 32 KHz, 44.1KHz, 48KHz.
- Toc @6 dir licu: 32 Kbps to 640 Kbps.
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Chuong 3
TRUYEN HINH QUANG BA THEO TIEU CHUAN DVB

Du 4an DVB (Digital Video Broadcasting - Phat séng Video sb quang
ba) bat dau vao thang 09 nam 1993, do EBU dé xuét cung véi nhiéu hang
cong nghiép. Dy an phat trién cac dic trung truyén dan tin hiéu video s co
nén MPEG-2 qua cap, vé tinh va phat song trén mat dat. Trong ho DVB ton
tai nhiéu nhom khac nhau:

« DVB-S (DVB-Satellite): Truyén hinh k¥ thuat s6 phat qua vé tinh.

« DVB-C (DVB-Cable): Truyén hinh k¥ thuat sb truyén qua cap.

« DVB-MC. Hé théng nay gidng véi DVB-S cong véi MMDS dudi 10

MHz.
« DVB-T (DVB-Terrestrial): Truyén hinh k¥ thuat sé phat song trén
mit dat.
3.1. PAC PIEM KY THUAT
Hinh 3.1 chi ra so d6 khdi co ban cua hé théng DVB, né ¢6 dic diém
Sau:
- M3 hoa Audio tiéu chuan MPEG-2 16p I1.
- M4 héa Video chuan MP@ML.
- P9 phan phan giai anh t6i da 720x576 diém anh.
Du an DVB khong tiéu chudn hoa dang thie HDTV nhung hé thng truyén
tai chuong trinh c6 kha ndng van dung véi dit liéu HDTV.
- Hé thdng truyén hinh c6 thé cung cép cac ¢& anh 4:3; 16:9 va 20:9 tai toc
do khung 50 Mhz.
- Hé théng DVB sau nay phat trién sang thé hé tht 2 1a DVB2 cho truyén
hinh do phéan giai cao HDTV.
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M3 hoa ngudn, ghép kénh MPEG-TS

fnich = | | ngosi | | Cren | | ma Chen | Ipiéu ché
>l Phan R-S dor Ilé_u o ong | I jisu ,1s0 QAM/
4n nang (204 ngoai (xoan) tro'ng QPSK/
' =12 Vit-erbi COFDM
luong 188)
— I _/

B6 tuong thich dau ra Bo tuong thich kénh (t6i uvu hoa kénh)

Hinh 3.1. So 6 khdi co bén ciia hé thong DVB

O day ta chi xét hai hinh thirc truyén dan duoc dung trong truyén hinh
quang ba la:
+ Truyén hinh s6 qua vé tinh.
+ Truyén hinh s6 mat dat.
3.2. TRUYEN HINH SO QUA VE TINH
Péi v6i hé théng DVB-S: Mot kénh vé tinh twong phan véi mot kénh
tram mat dat hay cap thuong 1a phi tuyén, bang rong, cong suat han ché.

DVB truyén dan qua v¢ tinh st dung diéu ché QPSK, gém hai thé hé:
+ Phat s6ng theo chuan DVB-S
+ Phét song theo chuan DVB-S2

3.2.1. Phat séng theo chuin DVB-S

45



Cong nghé truyén hinh HbbTV Nguyén Thi Huong

SDTV  |#1]
Nén MPEG-2 Twong | [y
thich & "e || chen M4 ,
M Pha ngoai di liéu von Chén Biéu
. HDTV #2| U > téﬁn — RS 1 ngoa xoéng —jdirligui— ché -
Nen MPEG-2— X nang (204, (Ig12) trong trong QPSK
or MPEG-4 wong 188)
#n
Bo6 twrong thich dau ra Ba trong thich kénh

M& ngudén & ghép kénh

Hinh 3.2. So' @ hé thong truyén hinh s6 vé tinh DVB-S
Nhu hinh 3.2, phan m& hda nguon tin hiéu va ghép kénh s& thuc hién
ma héa SDTV theo chudn MPEG-2, con ma héa HDTV theo chudn MPEG-2
hoic MPEG-4 AVC/H.264. Sau ghép kénh truyén tai, dong bit dugc thuc hién
cac cong doan thich img kénh vé tinh theo chudn DVB-S.
M4 hoa kénh theo DVB-S gom c6 ma hda ngoai la RS (204,188) va ma
hoa trong 1a mi xoan véi cac ty 18 1a: 2/3, 3/4, 5/6, 7/8.
Phuong thuc diéu ché 1a QPSK.
- Tinh toan dung lugng kénh:
Dung luong kénh tdi da phu thudc vao hé sb roll off cia bo loc
Nyquist 12 o.. Quan hé giita d6 rong bang tan, hé so roll off, va chu ky symbol
dugc mo ta theo cong thurc sau:
BW = (1+o)/T
Trong truyén hinh sb vé tinh thi « = 0.35.
Kénh truyén 1a 33 MHz thi téc d6 symbol 16n nhét la:
Fs=1/T =BW/(1+«) = 33/1.35 = 24.4AMHz.
Véi didu ché QPSK, mdi symbol mang 2 bit thong tin, ta ¢ téc do bit

R, =2.22.4 =44.8 Mbps

Tbc d6 bit hitu ich phu thudc vao ty 1€ ma trong (rc) va ma RS (hé )
rrs = 188/204)

Trong trudng hop muc tin hiéu 1a thap nhéat (Ey/No thap nhét), ty 16 ma
trong van s& dam bao dat BER < 10™ Téc d9 bit hitu ich s& la:

Ru =Ry x Ic x rrs = 48.8 x 1/2 x 188/204 = 22.48 Mbps.

Trong truong hop Ey/Ng 16n nhét, chéat luong twong duwong co thé dat
dugc voi ty 16 ma re = 7/8. Khi d6 tde do hitu ich 1a:
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Ru=Rp x e x rgs = 48.8 x 7/8 x 188/204 = 39.35 Mbps.

Trong thuc té thi hé s6 o thudng dugc 1ay 14 0.2, toe d6 hiru ich voi ty
1€ ma trong 3/4 la: 25.3Mbps, véi ty 1é ma trong 7/8 la: 44.3 Mbps.

Hé s6 ma trong thong thuong dugc lua chon cho phat song vé tinh sb
toi thiéu 1a 2/3

3.2.2. Phat song theo chuan DVB-S2

3.2.2.1. Pic diém chuan DVB-S2

Chuin mé&i DVB-S2 di tao ra bude dot bién trong hi¢u qua st dung
bing thong khi so sanh véi cac chuan DVB-S va DVB-DSNG. Budc tién
manh mé& nay khong chi 1a do sir dung ma stra sai méi duge goi la “Kiém tra
chén 1é mat do thap” (Low Density Parity Check - LDPC), ma con do mét cu
tric diéu ché moi va cac ché do hoat dong mai goi 1a “Piéu ché, ma hda thay
d6i” (Variable Coding and Modulation — VCM) va “Piéu ché, ma hoa twong
thich” (Adaptive Coding and Modulation — ACM). Viéc st dung nhirng cong
nghé méi nay co thé 1am ting luu luong qua mot kénh vé tinh 18n téi 29% voéi
LDPC va tang 66% voi VCM, 131% voi ACM.

CAu tric diéu ché don gian nhat cia DVB-S2 1a “Piéu ché, mid hda
khéng d6i” (Constant Coding Modulation-CCM). CCM tuong tu nhy
DVB-S ¢ diém, tat ca cac khung dit liéu déu dugc diéu ché va mi hoa véi
cung thong s6 ¢b dinh. Tuy nhién & DVB-S2, mi trong 1a LDPC két hop véi
mi ngoai 1a BCH c6 kha ning sira 16i cao hon so v6i ma Convolutional va
Reed Solomon & DVB-S. Cong thém véi kha ning mém déo trong lya chon
hé sb roll-off, nén véi cung yéu cau vé C/N, DVB-S2 ¢6 thé dat dung luong
16n hon.

Céu traic VCM cho phép voi 2 chuong trinh khac nhau c6 thé c¢6 2 cau
trac didu ché khac nhau. Cau tric diéu ché ctia mot chuong trinh 6 thé thay
d6i tuy theo yéu cau chét luong tai thoi diém do.

CAu tric ACM cho phép céu trac ma hoa va ty 16 mi bao vé thay doi

tuy theo diéu kién thu tai diém thu.
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Vé ban chat, DVB-S2 khong 1am ting dung lugng kénh vé tinh s6 ma
DVB-S2 tang hi¢u qua sir dung bang thung lon twrong duong 40-80Mbps.

3.2.2.2.Ky thuat trong DVB-S2
« Hé s6 Roll-off
DVB-S sur dung hé s6 roll-off 13 & = 0.35, DVB-S2 ¢6 3 gia tri hé )
roll-off 12 0.35, 0.25 va 0.20. Quan hé giita 46 rong bang thong va hé sb roll-

off dugc tinh theo cong thurc sau:

BW = R*(1+a)

Trong d6 BW duogc tinh tai mirc -3dB.

Hé s6 roll-off giam lam ting dung luong dir liéu truyén qua
transponder. Vi du dir liéu truyén qua transponder 36MHz c6 a = 0.35 tdi da
1a 26.67 Mbps, trong khi truyén qua cing transponder voi a = 0.2 thi toc do
dat dugc 1a 30Mbps.

e Chédé twong thich ngwoc

DVB-S2 ¢6 ché d6 twong thich nguogc, cho phép cac dau thu theo chuin
DVB-S van c6 thé thu dugc dit liéu thong thuong, con véi dau thu méi theo
chuan DVB-S2 thi ¢6 thé thu duoc cac dich vu b sung. Qua trinh chuyén ddi
nay sé& duogc kéo dai cho dén khi nguoi stir dung ¢ thé sin sang cho DVB-S2.
Khi d6 hé thdng s& chuyén sang ché do phat DVB-S2 hoan toan.

80 bits > DFL > Koen-DFL-80 R
BBHEADER DATA FIELD PADDING

BBFRAME (Ksen bits)

e

M6 hod siva 16i (FEC Encoding)
Khéi nay thuc hién ma hoa ngoai (BCH), ma hda noi (LDPC) va xéo
tron bit. Dong dit liéu dau vao sé 13 BBFRAME, dit liéu dau ra s& la
FECFRAME.
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M&i BBFRAME c6 d¢ dai Kbch bit, dugc md hda FEC dé tao ra
FECFRAME gom n ldpc bit. Cac bit kiém tra ciia ma hda BCH duoc gan vao
sau khung BBFRAME, céc bit kiém tra ma héa LDPC duoc gin vao sau

BCHFEC.
Noer™ Kigpe
<4 >
thh Nbch'Kbch nldpc'k ldpc
« >« > < >
BBFRAME BCHFEC LDPCFEC
Midpe DItS
« (e bit) X

Hinh 3.3. M hoa4 sira 16i FEC

Dinh dang goi dit liéu m héa LDPC va BCH.
Biéu d6 chom sao diéu ché QPSK, 8PSK, 16APSK, 32APSK

Q

Q I=MSB Q=LSB 100 / MSB
110 LsB

\ A/ doo 4«

10 00
—
p=1 ,
010 { o=w4
=4
- 001 |

. 101
! o 111

1010 4 yoor
00001 fse
0010 MsB 11100 5 . gboao Bia00”
/ LSB
s & 10000
0110 ¢ 1110 100 EON
I

..\\‘

»
>

0111 &1111 101 @ 0101 o110
0011 0001 ]

=R/ Ry

n=R/R

T=Rel R, 1011 1001

Hinh 3.4. Gian dd chom sao diéu ché sir dung trong DVB-S2
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3.2.3. Phat HDTV qua vé tinh sitr dung DVB-S2

Tt tinh toan trén ta thdy rang: dung luong danh cho chwong trinh phat

trén kénh vé tinh s theo chudn DVB-S 14 25.3 Mbps véi ty 1é ma trong 1a 3/4

(dam bao chdng 161 tot) va tdi da 1a 44.3Mbps véi ty 16 ma trong 1a 7/8.

S6 chuong trinh c6 thé truyén trén kénh vé tinh s& phu thudc vao:

- Ty 1€ ma trong duoc lua chon dé dam bao BER du nho.

- Cép nén thuc hién voi chuong trinh.

TRANSPONDEUR

e

B4y

TRANSPONDEUR U‘b
G

16

_.‘o

TRANSPONDEUR

i ) '\ ‘ TRANSPONDEUR
v . J

1 kénh
Analog SDTV

8 x SD MPEG 2

1 dén?2
HD MPEG 2

16 x SD H264

4 x HD H264/DVB-S

Hinh 3.5. So sanh kha niing truyén chwong trinh truyén hinh

trén kénh vé tinh so0

Vi chuan nén méi MPEG-4AVC/H.264, va phuong thitc DVB-S2 kha

ning truyén HDTV trén 1 transponder s& twong duwong véi truyén

SDTV/MPEG 2/DVB-S
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DVB-S + MPEG-2

~8-10 SDTV services per transponder

Improved modulation Improved encoding
(+ 33% data rate) (- 50% data rate)
DVB-S2 + H.264

~8-10 HDTV services per transponder

Hinh 3.6. So sanh chuan nén sir dung trong DVB-S va DVB-S2

Nhuw vdy:

Véi DVB-S2, cac ing dung méi nhu HDTV hay cac dich vu dua trén
nén tang IP méi co thé thuc hién qua thong tin vé tinh mot cach hiéu qua. Véi
cac dich vu tuong tac, cong cu DVB-S2 ACM s¢ lam tang hiéu qua s dung
bang thong, din dén giam chi phi vé tinh.

Cung voi cong nghé nén méi MPEG-4 AVC/H.264, chuan DVB-S2 s&
cho phép céc nha cung cap dich vu DTH tang duoc sé kénh SDTV hay trién
khai cac dich vu méi nhu HDTV, dich vu tuong tac trén dai tan vé tinh hién

cO.

3.3. TRUYEN HINH SO MAT PAT

Hé théng tram mat dat DVB-T: Cac kénh VHF/UHF cua tram mat dat
1a nhimg phuong tién quan trong nhét véi viéc truyén dn tin hiéu s6 ¢ toc do
cao Vi cac thu tuc truyén lai da duong tao ra su doi vang va fading tan sb lya
chon. Tré cua viéc mé rong cac tin hiéu trong viéc truyén 1ap lai 1a do su phan
xa c6 thé nén t6i vai chuc ps. Trong truong hop phia thu c6 thé di chuyén, tin
hiéu truc tiép tir phia phat c6 thé bi mat (kénh Rayleigh) do d6 phia thu bat
budc phai khai thac nhing ¢am may tin hiéu phan hoi xung quanh vat thé.

Trong mang don tan sb (SEN), su lya chon tan sb kénh c6 thé rit quan

trong khi tit ca cac may phat phat cac tin hiéu giéng nhau & cung thoi diém va
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6 thé phat cac tin hiéu lip lai “nhan tao” trong khu dich vu (tré Ién dén vai
tram ps). Dé khic phuc van dé nay, cic bd twong thich kénh DVB-T dugc
thiét ké viéc diéu ché da song mang C-OFDM (Coded Orthogonal Frequency
Division Multipplexexing- Ghép kénh phan chia theo tan s6 da duoc ma hoa).
Véi HDTV st dung diéu ché 8-VSB.
Truyén hinh sé mit dat c6 thé phat ¢ hai chuan:
+ Chuan DVB-T
+ Chuén DVB-T2

3.3.1. Chuan DVB-T

SDTV |#1]
Nén MPEG-2
]
, HDTV uo| U
Nén MPEG-2— X
or MPEG-4
M& ngudn &  #n
gheép kenh
Tuwong Khéi m& hoa sira I6i Khéi didu ché OF DM
thich, _
Phan | | Mahoa | |Ghép xen| |M& hoal |Ghép xen| |Dinh| |L4p ghép| | || Chen )
tan . .- : OFDM[| khodng [ DA™
Mgoai RS ngoai trong trong Vi khung a0 v
= ao vé
Néng :
lrgng Khoi IF/RF
Tham sé & ra anten
va ;
chi dan

Hinh 3.7. So' 46 khéi hé thong truyén hinh s6 mit dit DVB-T
M3 hoa ngudn c6 thé 1a MPEG- 2 hoic MPEG-4/H.264, sau d6 duoc
thuc
hién cac cong doan thich img kénh s6 mit dat theo chuin DVB-T.
Dung luong kénh sd s& phu thudc vao cic thong s6 ma hoa kénh,

khoang bao vé&, phuong thirc diéu ché.
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Bang sau cho ta gia tri dung luong kénh truyén hinh sb mit dat véi cac
thong s6 khac nhau.

Bang 3.1. Dung lwong kénh truyén hinh sé méit dit

Modulation Code rate Guard interval

114 118 118 1132

112 498 5 53 5 85 6,03

i 6,64 737 781 8,04

QPSK 34 746 .29 878 9.05
56 8,29 022 076 10,05

78 71 068 1025 10,56

112 9,95 11,06 1171 1206

1 1327 1475 15,61 16,09

16-QAM 34 1403 16,59 17,56 18.10
56 16,59 1843 19,52 2011

7/ 1742 19.35 20,49 21 11

112 1493 16,59 17,56 18.10

i 1991 212 2342 2413

64-QAM 34 239 2468 26,35 2714
56 2488 2765 2927 30,16

i 26,13 2903 30,74 31 67

Nhu vdy dung luong 1 kénh s6 mat dat sé tir 4.98 Mbps dén 31.67
Mbps.

3.3.2. Chuan DVB-T2

DVB-T2 1a tiéu chuan truyén hinh s mat dat cho thé hé thir 2. DVB-
T2 la thanh qua nghién ctru cua nhiéu nha khoa hoc thudc t6 chirc DVB -
Digital Video Broadcasting trong suét 3 nim (2006-2009). DVB-T2 cho phép
tang dung luong dir lidu trén kénh truyén (30%) va do tin cdy trong moi
truong truyén séng trén mit dat. DVB-T2 cha yéu danh cho truyén hinh s c6

do phan giai cao HDTV.
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3.3.2.1. DVB-T2 - Nhirng tiéu chi co' ban

Nhitng tiéu chi co ban cua tiéu chuan DVB-T2 ¢6 thé tom tit nhu sau:

- DVB-T2 phai tuan tha tiéu chi dau tién co tinh nguyén tic 1a tinh
tuong quan giita cac chudn trong ho DVB. Piéu d6 c6 nghia 1a sy chuyén d6i
gifra cac ti€u chuan DVB phai thuan tién dén muc c6 thé (vi du gitta DVB-S2
(tiéu chuan truyén hinh sé qua vé tinh thé hé thir 2) va DVB-T2.

- DVB-T2 phai ké thira nhimg giai phap d ton tai trong cac tiéu chuan
DVB khéc. DVB-T2 phai chip nhan 2 giai phap k¥ thuét ¢ tinh then chot cia
DVB-S2, cu thé:

+ Céu tric phan cip trong DVB-S2, dong géi dir liéu trong khung BB
(Base Band Frame).

+ St dung ma stra sai LDPC (Low Density Parity Check).

- Muc tiéu chu yéu ctia DVB-T2 1a danh cho céac dau thu ¢ dinh va di
chuyén duogc, do vday, DVB-T2 phai cho phép st dung duoc cac anten thu
hién dang ton tai & mdi gia dinh va str dung lai cac co s anten phat hién co.

- Trong cung mot diéu kién truyén séong, DVB-T2 phai dat duoc dung
luong cao hon thé hé dau (DVB-T) it nhat 30%.

- DVB-T2 phai dat duoc hiéu qua cao hon DVB-T trong mang don tan
SFN (Single Frequency Network)

- DVB-T2 phai c¢6 co ché nang cao do tin ciy ddi v6i timg loai hinh
dich vu cy thé. Piéu d6 c6 nghia 1a DVB-T2 phai c6 kha nang dat dugc do tin
cay cao hon ddi voi mot vai dich vu so véi cace dich vu khac.

- DVB-T2 phai c6 tinh linh hoat d6i voi bang théng va tan sb.

- Néu c6 thé, phai giam ty sd cong sudt dinh/ cong sudt trung binh cua

tin hiéu dé giam thiéu gia thanh truyén song.
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Trén co sé nhitng tiéu chi trén, tir thang 6/2007 dén thang 3/2008, trén 40
t6 chirc da tap trung nghién ctru tiéu chudn DVB-T2, thong qua nhiéu budi hoi
thao, hoi nghi qua mang va Email. Cudi cting cudi nim 2008, nhiing ndi dung co
bén cta tiéu chuan DVB-T2 d3 duoc ban hanh.

Véi nhiing cong nghé¢ st dung trong DVB-T2, dung lugng dir li¢u dat
duogc tai UK 16n hon khoang 50% so véi DVB-T, ngoai ra DVB-T2 con co
kha ning chdng lai phan xa nhiéu duong (Multipaths) va can nhiéu dot bién

tot hon nhiéu so v6i DVB-T.

Bang 3.2. DVB-T2 sir dung tai UK so véi DVB-T

DVB-T DVB-T2
Phuong thirc diéu ché | 64 - QAM 256 - QAM
FFT 2K 32K
Khoang bao vé 1/32 1/128
FEC 2/3CC + RS 3/5 LDPC + BCH
Pilot phan tan 8.3% 1.0%
Pilot lién tuc 2.0% 0.53%
Muc vuot L1 1.0% 0.53%
Phuong thirc song mang | Tiéu chuan M6 rong
Dung luong 24.1Mbps 36.1 Mbps

DVB-T2 tham chi con dat dugc dung lugng cao hon so voi DVB-T
trong mang don tan (SFN) véi cing gia tri tuyét d6i cia khoang bao vé
(67%). DVB-T2 con cho phép st dung khoang bao vé 16n hon 20% so vai
DVB-T, diéu nay ciing ddng nghia véi viéc md rong ving phu séng ciia cac

may phat trong mang SFN.
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Bang 3.3. Dung lwgng dir liéu trong mang SFN

DVB-T DVB - T2
Phuong thic diéu ché | 64 - QAM 256 - QAM
FFT 8K 32K
Khoang bao v¢ 1/4 1/16
FEC 2/3CC + RS 3/5 LDPC + BCH
Pilot phan tan 8.3% 4.2%
Pilot lién tuc 2.0% 0.39%
Mtrc vuot L1 1.0% 0.65%
Phuong thirc séng mang | Tiéu chuan M6 rong
Dung lugng 19.9Mbps 33.2 Mbps

3.3.2.2. Mt s6 ndi dung chinh trong tiéu chuan DVB-T2

3.2.2.2.1. M0 hinh ciu tric DVB-T?2

Hé thong DVB-T2 dugc chia thanh 3 khéi chinh & phia phat (SS1, SS2,
SS3) va 2 khéi chinh & phia thu (SS4, SS5) nhu trinh bay trong hinh 3.8:

SS3: | ssa: (| ss5:MPEG
Tin hiéu Diéu ché "| T2 Demod ”|  pecoder '
dau vao
—_— SS~1: o i
Ma hod va SS2: SS3: SS4: SS5: MPEG Tin
— > | ghépkénh ”| Basic - Didu ché T2 Demod »  pecoder —>hiéu
— | Video/Audi Gatewa ra
N \/
SS3: SS4: || ss5:MPEG
Diéu ché T2 Demod ”|  pecoder >

Hinh 3.8. M6 hinh ciu tric DVB-T2
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SS1: Ma hoa va ghép kénh.

Khéi SS1 c6 chirc ning ma hoa tin hiéu video/audio cling cac tin hiéu
phu tr¢g kém theo nhu PSI/SI hodc tin hi¢u bao hi¢u 16p 2 (L2 Signalling) véi
cong cu diéu khién chung nhim dam bao téc d6 bit khong d6i dbi voi tat ca
cac dong bit. Khéi nay c6 chirc ning hoan toan giéng nhau ddi voi tat ca cac
tiéu chuan cuia DVB. Pau ra cta khdi 1a dong truyén tai MPEG-2TS (MPEG -
2 Transport Stream).

SS2: Basic T2 - Gateway

Pau ra cia khbéi SS2 la dong T2 - MI. Mbi goi T2-MI bao gém
Baseband Frame, IQ Vector hodc thong tin bao hi¢u (LI hodac SFN). Dong
T2-MI chira moi thong tin lién quan dén T2-FRAME. Mbi dong T2-MI c¢6 thé

dugc cung cép cho mot hodc mdt vai bd diéu ché trong hé théng DVB-T2.
SS3: B) diéu ché DVB-T2 (DVB-T2 Modulator)

Bo diéu ché DVB-T2 sir dung Baseband Frame va T2- Frame mang
trong dong T2-MI dau vao dé tao ra DVB-T2 Frame.

SS4: Giai diéu ché DVB-T2 (DVB-T2 Demodulator)

Bo giai diéu ché SS4 nhan tin hiéu cao tin (RF Signal) tir mot hodc
nhiéu may phat (SFN Network) va cho mot dong truyén tai (MPEG-TS) duy
nhét tai dau ra.

SS5: Giai ma dong truyén tii (Stream Decoder)

B giai md SS5 nhan dong truyén tai (MPEG-TS) tai dau vao va cho tin

hiéu video/audio tai dau ra.
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3.3.2.2.2. L6p vat Iy DVB-T2

Mo hinh 16p vét 1y ciia DVB-T2 dugc trinh bay trong hinh 3.9. Pau vao
hé thdng co thé bao gdbm mdt hodc nhiéu dong truyén tai MPEG-TS hodc
dong GS (Generic Stream).

Pau vio ciia 16p vat 1y 1a tin hiéu cao tan RF. Tin hiéu dau ra ciing c6

thé dugc chia thanh hai duong dé cung cip cho anten thtr 2, thuong 1a 1 may

phat khac

Dt liéu

dau vao
—>| Xirly dong | Tréo bit | Anhxa R —
— | dir liéu vao Frame bieuché |—»

Hinh 3.9. Lép vat Iy

Viéc xtr Iy dong dir li¢u vao va FEC phai dugc lya chon sao cho ¢6 kha
nang twong thich véi co ché str dung trong DVB-S2. Diéu d6 c6 nghia, DVB-
T2 phai ci cung ciu tric baseband-frame, baseband-header, géi "0' (Null
packet) LDPC/BCH FEC va dong bo dong dir liéu nhu DVB-S2.

Céc thong s6 COFDM ciia DVB-T ciing dugc mo rong so vdi DVB-T,

trong d6 bao gom:
- FFT: 1K, 2K, 4K, 8K, 16K, 32K
- Khoang bao v¢: 1/128, 1/32, 1/16, 19/256, 1/8, 19/128, 1/4

- Pilot phén tan: 8 bién thé khac nhau phu hop véi cac khoang bao vé

khac nhau
- Pilot lién tuc: twong ty nhu DVB-T, tuy nhién t6i wu hon

- Trao: bao gom trao bit, trao t€ bao, trao thoi gian va trao tan so
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Viéc c6 mot khoang lya chon rong hon cac thong s6 COFDM cung voi
ma stra sai manh hon, cho phép DVB-T2 dat dugc dung lugng cao hon DVB-

T gan 50% d6i v6i mang MFN va tham chi con 16n hon dbi véi mang SFN.

DVB-T2 ciing c6 mdt s6 tinh chat méi gop phan cai thién chat luong hé

théng.

- Cau trac khung (Frame Structure), trong d6 c¢6 chita symbol nhan dién
dic biét dugc st dung dé quét kénh (channel scanning) va nhan biét tin hiéu

nhanh hon.

- Chom sao xoay, nham tao nén tinh da dang trong diéu ché tin hiéu, hd
trg viéc thu tin hi€u co6 ty 1€ ma sura sai 1on.

- Cac giai phap k¥ thuat dic biét nham giam ty s gitta mic dinh va
mtuc trung binh cua tin hi€u phat.

- Tuy chon dbi v&i kha nang mo rong khung dir liéu trong twong lai
(future extension frame).
3.3.2.2.3. Nhirng giai phap ky thuat co ban

a/ Ong 16p vat ly (Physical Layer Pipes - PLPs)

Do1 hoi cua thi truong ddi véi do tin cay cua cac dich vu va su can thiét
phai c6 cac loai dong dir liéu khac nhau da dan t&i khai niém "6ng" 16p vat 1y
hoan toan trong sudt c6 kha ning truyén tai dir liéu doc 1ap voi cau tric va cac
thong s6 PLP khac nhau. Ca dung lugng va d6 tin cay déu c6 kha ning diéu
chinh cho phu hop véi timg nha cung cip ndi dung/dich vu, tuy thudc vao loai
dau thu, moi trudng.

DVB-T2 con cho phép "gan" cac gia tri: dd thi chom sao, ty 18 ma va
trdo thoi gian cho tirng PLP, ngoai ra con "dang thire hod" ndi dung theo cung

mot cdu trac khung "baseband frame" nhu dugc ap dung trong DVB-S2.
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Carriers

Symbols
Hinh3.10. Cac PLP khac nhau véi cac 16t thoi gian khac nhau

Dic biét, mot nhoém dich vu ¢o thé cung chia s¢ mot thong tin chung, vi
du bang PSI/SI hodc CA. Pé tranh phai truyén "dtp" cac thong tin nay ddi véi
tung PLP, DVB-T2 c6 chtra "PLP chung" dugc chia sé¢ béi mdt nhom PLP.
Nhu vdy, may thu phai giai ma 2 PLP tai cung 1 thoi diém khi thu mét dich
vu: PLP dir liéu va PLP chung di kém. Hai mode dau vao, do d6 duogc dinh
nghia: diu vao mode A st dung duy nhit mot PLP va déu vao mode B sir

dung nhiéu PLP.

Pau vao mode A

Pau vao mode A 13 mode don gian nhat. O day chi c6 duy nhat mot
PLP dugc str dung, truyén tai duy nhat mot dong dir liéu. H¢ qua do tin cay

ctia cac ndi dung thong tin gidng nhau nhu dbi véi DVB-T.

DAu vao mode B

Pau vao mode B 1a mode tién tién dugc st dung cho nhiéu PLP (hinh
3.11). Ngoai dg tin cdy cao ddi véi cac dich vu nhét dinh, mode B con cho

phép khoang trdo thoi gian dai hon va tiét kiém ning luong hon doi voi dau

thu.
RF1g 1 234/ 5 |1 23|45

Hinh 3.11. T-2 Frame véi kénh RF don va nhiéu PLP mode
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b/ Bing tan phu (1.7 Mhz va 10 Mhz)

pé dap ung céac dich vu chuyén dung, vi du truyén tin hi€u tir camera
vé mot studio luu dong, DVB-T2 con bao gdm tuy chon bang tin 10Mhz. Cac
may thu dan dung khong hd tro bing tin ndy. DVB-T2 con sir dung ca bang
tan 1.712 Mhz cho cac dich vu thu di dong (trong bang III va bang L)

¢/ Cac mode séng mang mé rong (ddi véi 8K, 16K, 32K)

Do phan dinh xung vudng trong d6 thi phd cong suit suy giam nhanh
hon d6i véi kich thuée FFT 16n. Piém ngoai cing cta pho tin hiéu OFDM co
thé trai rong hon, diéu nay ciing dong nghia véi viéc nhiéu séng mang phu
trén mot symbol dugc st dung dé truyén tai dir liu. Do 1g1 (gain) dat dugc &
giita 1.4% (8Kmode) va 2.1% (32Kmode). Hinh 3.12 so sanh pho cua 2K so
v6i 32K & diéu kién binh thuong va 32K trong mode séong mang mé rong.
Song mang mo rong la 1 ddc tinh tuy chon, boi 1€ vé1 dac tinh nay kho ¢6 co

thé dat dugc mat na phd (spectrum mask) cling nhu ty sd bao vé.

10

T
2K
32K normal
Q 32K extended

-10F

-20F

30k

A0+

_50 ] L 1 1 1 1 1 ] 1
3.5 3.6 3.7 3.8 3.9 4 4.1 4.2 4.3 4.4 4.5

Hinh 3.12. M4t d pho cong suat ddi voi 2K va 32K
d/ MISO dua trén Alamouti (trén truc tin so)

Do DVB-T ho trg mang don tan (SFN), su hién dién cuia tin hi€u co

cuong do manh twong ty nhau tir 2 may phat co thé tao nén diém "Iom" (deep
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notches). Dé khic phuc hién tuong ndy, may phat doi hoi phai co cong suat

cao hon.

DVB-T2 ¢6 tuy chon st dung k¥ thuat Alamouti: voi mot cdp may phat
. Alamouti 1a mdt vi dy cia MISO (Multiple Input, Single Output), trong do
mdi diém cta d6 thi chom sao duoc truyén boi mot may, cing may phat thi
2 truyén phién ban c6 chinh stra mot chit cua timg cip cliia chom sao voi thir

tu nguoc lai trén truc tan so.

K¥ thuat Alamouti cho két qua twong duong véi phuong thirc thu phan
tap trén phuong dién dat duoc sy két hop t6i wu gitta hai tin hiéu, ty sé S/N

cudi cung, do d6 13 cong suat tong hop cta hai tin hiéu trong khong gian.

S, S hi hZ S;'Sy

TX2
X1

Hinh 3.13. Mé hinh MISO

e/ Symbol khéi dau (P1 va P2)

Nhitng symbol dau tién cua khung DVB-T2 & 16p vt 1y 1a cac symbol
khai dau (preamble symbols). Cac symbol nay truyén mot s luong han ché
cac thong tin bao hiéu bang phuong thic truyén c6 do tin cdy. Khung dau tién
dugc bat dau bang symbol P1, diéu ché BPSK véi do tin cdy cao. Vi khoang
bao vé & ca hai dau, symbol P1 mang 7 bit thong tin (bao gom kich thuéc FFT
ctia symbol dit liéu). Cac symbol P2, s6 luong duoc ¢d dinh cho mdi kich
thudc FET, cung cap thong tin bao hiéu 16p 1 ké ca tinh, dong va kha ning
cu truc.

Céc bit dau tién cua thong tin bao hiéu (L1 - Pre-signalling) c6 phuong

thire diéu ché va mé hood cb dinh, cac bit con lai (L1 - Post-signalling) ty 18
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ma dugc xac dinh 1a 1/2 nhung phuong thire diéu ché co thé duoc lya chon
gitta QPSK, 16-QAM va 64-QAM. Symbol P2, n6i chung con chira dir li€u
PLP chung va/hodc PLP dir li¢u.

f/ MAu hinh tin hi¢u Pilot (Pilot Pattern)

Pilot phan tan ((Scattered Pilots) dugc xac dinh tur trudc ca vé bién do
va pha, va dugc "céy" vao tin hiéu voi khoang cach déu nhau trén ca hai truc
thoi gian va tan sb. Pilot phan tan duoc sir dung dé danh gia sy thay doi trén
duong truyén.

Trong khi DVB-T 4p dung mau hinh tinh (static pattern) doc 1ap véi
kich thuée FFT va khoang bao v¢, DVB-T2 tiép can mot cach linh hoat hon,
béng cach dinh nghia 8 mau hinh khac nhau dé c6 thé lya chon, tuy thudc vao

kich thudc FFT va khoang bao vé dbi voi mdi dudng truyén riéng biét.

]
i1

W
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Hinh 3.14. MAu hinh Pilot phan tan dbi véi DVB-T (trai) va DVB-T2 (phai)

Pilot phan tan cho phép giam thiéu do "vuot muc" (overhead) tir 4 +
8% khi str dung mau hinh PP3 va khoang bao v¢ 1/8. Ddi véi Pilot lién tuc, ty
1& phan trim ctia DVB-T2 phu thudc vao kich thuéc FFT va dat khoang tir 0.7
+2.5% dbi voi 8K, 16K va 32K.

g/ Phwong thirc diéu ché 256-QAM

Trong hé thong DVB-T, phuong thirc diéu ché cao nhat 1a 64-QAM cho
phép truyén tai 6bit/symbol/sing mang (cé nghia 1a 6bit/té bao OFDM). O
DVB-T2, phuong thtc diéu ché 256QAM (hinh 3.15) cho phép ting 1én 8bit/té
bao OFDM, ting 33% hiéu xuat st dung phd va dung luong dit lidu dbi voi
mot ty 1€ ma cho trude. Thong thuong, tang dung luong dit liéu thuong doi hoi

mot ty s6 cong sudt sdng mang trén tap nhidu cao hon (4 hodc 5dB, tuy thudc
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vao kénh truyén va ty 16 mi stra sai), boi 18 khoang cach Euclide giita hai diém
canh nhau trén d thi chom sao chi bang khoang 1/2 so v6i 64-QAM va do vay
dau thu s& nhay cam hon ddi véi tap nhidu. Tuy nhién, md LDPC t6t hon nhiéu
0 vGi mé cubn (Convolution code) va néu chon ty 1€ ma manh hon mot chut
cho 256QAM so véi ty 16 mi sir dung trong 64-QAM ctia DVB-T, ty s6 cong
sudt song mang trén tap nhiéu C/N s& khong thay d6i trong khi van dat duoc
mot do ting trudng toc do bit dang ké. 256-QAM do vay sé& 1a 1 su lya chon

dﬁy htra hen trén thyc té.

Hinh 3.15. P6 thi chom sao 256-QAM
h/ Chom sao xoay (Rotated Constellation)

Mot trong sb cac ky thuat méi duoc st dung trong DVB-T2 1a chom
sao xoay (Rotated Constellation) va tré Q (Q-delay). Sau khi da dinh vi, chom

sao dugc "xoay" mot goc trén mit phang I-Q nhu mo ta trén hinh 3.16.
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Im[Rgop fy)
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Hinh 3.16. Chom sao 16-QAM ""xoay""

Céc thanh phan I va Q dugc tach boi qua trinh trdo sao cho chiing duoc
truyén trén mién tan sd va thoi gian khac nhau. Néu c6 mot thanh phan bi huy
hoai trén kénh truyén, thanh phan con lai c6 thé dugc sir dung dé tai tao lai
thong tin. K¥ thuat nay tranh dugc mat mat trén kénh Gauss va tao dugc do
loi 0.7dB trén kénh cé fading. D6 191 nay con 16n hon trén kénh 0dB phan xa
(SFN) va kénh xda (nhiéu dot bién, fading c6 chon loc) (Hinh 3.17). Diéu nay

cling d6ng nghia véi viée co thé sir dung ty 18 ma, tdc do bit cao hon.

65



Cong nghé truyén hinh HbbTV Nguyén Thi Huong

| —m— Classical BICM |-
| —— 20° without ID |
| == 29° with ID
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Hinh 3.17. Thanh tich ctia chom sao xoay so voi khong xoay

i/ 16K, 32K FFT va ty 1€ kKhoang bao vé 1/128

Tang kich thudc FFT dong nghia v6i viéc lam hep khoang cach giira
cac song mang va lam tang chu ky symbol. Viéc nay, mot mat lam tang can
nhiéu giita cac symbol va 1am giam giéi han tan sb cho phép d6i voi hiéu tmg
Doppler. Mat khac, chu ky symbol dai hon, cling c6 nghia la ty 1€ khoang bao
vé nho hon dbi v6i cing gia tri tuyét ddi cua khoang bao vé trén truc thoi
gian. Ty 1¢ khoang bao vé bang 1/128 trong DVB-T2, cho phép 32K sir dung
khoang bao vé c6 cing gia trj tuyét doi nhu 8K 1/32 nhu hinh 3.18

GI 8K 1/32

GI 32K 1/128

Hinh 3.18. Khoéng bao vé d6i (GI) véi 8K 1/32 va 32K 1/128
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J/ Ma sira sai LDPC/BCH

Trong khi DVB-T sir dung mi stra sai trong va ngoai 1a ma cudn va ma
R-S (Convolutional and Reed-Solomon Codes), DVB-T2 va DVB-S2 str dung
LDPC/BCH. Céc mi nay cho phép kha ning bao vé tot hon, truyén nhiéu di

liéu hon trén cung mot kénh thong tin.

1} - T T T T —
LOPC 2560AM

—— CC 25 0AN
i —— CC40AM

LOPC 6d0AM H

BER
=
L

14 16 1 20 22 24 26 21
E, /M, (48)

Hinh 3.19. So sanh ma sira sai stt dung trong DVB-T va DVB-T2
k/ Trao bit, té bao, thoi gian va tin s6

Muc dich cia trao 1a trai noi dung thong tin trén mién thoi gian va/hoic
tan s6 sao cho ké ca nhiéu dot bién 1an fading déu khong c6 kha niang xo4 di
mot chudi bit dai ctia dong dir liéu gbe. Trao ciin duoc thiét ké sao cho céc bit
thong tin duoc truyén tai boi moét diém xac dinh trén d6 thi chom sao khong

tuong Gmg véi chudi bit lién tuc trong dong dit lidu gdc.

I/ K§ thuit giam thiéu ty s6 cong suat dinh/cOng suat trung binh
(Peak - to - average Power Ratio - PAPR)

PAPR trong hé théng OFDM cao c¢6 thé lam giam hiéu xuat bo khuéch
dai cong suat RF. Ca hai k¥ thuat lam giam PAPR duoc su dung trong hé
thdng DVB-T2: mé rong chom sao tich cuc (Active Constellation Extension -

ACE) va han ché am sic (Tone Reservation - TR).

67



Cong nghé truyén hinh HbbTV Nguyén Thi Huong

K¥ thuat ACE lam giam PAPR bang cach mé rong cac diém ngoai cua
d6 thi chom sao trén mién tan sd, con TR 1am giam PAPR bang cach tryc tiép
loai bé céc gié tri dinh cua tin hiéu trén mién thoi gian.

Hai k¥ thuat bd sung cho nhau, ACE hiéu qua hon TR & muc diéu ché
thap con TR hiéu qua hon ACE ¢ mirc diéu ché cao. Hai k¥ thuat khong loai
trr nhau va c6 kha ning sir dung dong thoi. Tuy nhién ACE khéng duoc s
dung véi chudn xoay.

Nhuw viy:

Tiéu chuén truyén hinh s mit dat thé hé the 2 (DVB-T2) duogc
cong b thang 2-2009 (sau DVB-S2 va DVB-C2 cho truyén hinh sé trén vé
tinh va truyén hinh cap). DVB-T2 st dung nhiéu giai phap k¥ thuat méi nhu:
6ng vat 1y, bang tan phu, cic mode séng mang md rong, MISO dua trén
Alamouti, symbol khoi dau (P1,P2), mau hinh tin hiéu Pilot, chom sao
xoay,... muc dich 13 1am ting do tin cy cua kénh truyén va ting dung luong
bit. Trén thuc té, DVB-T2 c¢6 kha ning truyén tai dung lugng bit 16n hon
DVB-T gan 50% ddi v6i mang MFN va tham chi cao hon d6i véi SFN.

DVB-T2 1a hé thong truyén hinh sé mit dat 1y tuong cho truyén hinh c6
do phan giai cao HDTV (High Defination Televition).

- Véi chuan nén MPEG 2, mot kénh s6 mat dat s& chi truyén duoc
1 chuong trinh HD.

- Véi chuan nén MPEG 4/H.264, mot kénh sb mat dat s& c6 thé
truyén duoc 2 dén 3 chuong trinh HDTV, tuy theo cu hinh lya chon.

Vi MPEG 4/H.264, mot chuong trinh HDTV ¢6 thé nén duoc xudng
tir 8 dén 10Mbps, cac chuong trinh nhiéu chuyén dong c6 thé dat ti 16Mbps.
Pé dam bao chat lugng hinh anh, cac thong sé kénh truyén cho song mit dat
thuong dugc lya chon 1a: 64-QAM/mode 8K, ty 1€ ma trong: 2/3, khodng bao
vé 1/8, khi d6 dung luong kénh 1a: 22.12Mbps c6 thé truyén dugc 2 kénh
HDTV.
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Chuong 4

TRUYEN HINH BANG THONG RONG TREN
INTERNET

4.1. CAU TRUC MANG

Truyén hinh Internet 1a mot giai phap cho phép cac nha cung cip dich
vu 14 cac chuong trinh truyén hinh va video qua mang IP bang rong dén cac
tivi tai cac ho gia dinh hoac may tinh. Qua cac mang truyén hinh Internet, nha
cung cap dich vu c6 thé cung cip cac dich vu téi khach hang nhu : VOD —
Video theo yéu ciu, truyén hinh twong tac ITV, dich vu dir liéu, trd choi
truyén hinh qua mang, gido duc tir xa...Giai phap truyén hinh Internet hoan
chinh bao gdm it nhat 6 yéu té : Content Creator, Server Streaming, thiét bi

chuyén mach, mang IP bing rong, Set-top-box va Middleware.

Viang IP bang

iy &

Streaming Server

L eixig Conten Creator
trinh

Giam sat, didu

| -~
khién hoat dong
_ PR U PR ———— - |
% Thiét bi chuyEn
mach

Hinh 4.1. Hé thong truyén hinh Internet dién hinh
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« Content Creator: day 1a mot thiét bi dau cudi, hoat dong nhu mot

Gateway truyén théng. Noi dung video duoc chuyén téi Content
Creator trude khi dugc phan bd qua mang. Néu tin hiéu dén ¢ dang
analog n6 s€ ma hod thanh tin hi¢u s6 MPEG. Néu tin hiéu dén 1a
dang ) (nhu DVB-S), no s€ giai diéu ché, tach kénh va chuyén ma
cac ludng tin hiéu. Ludng di liéu nay sau d6 dugc gii dén Streaming
Server.

« Streaming Server: thuc hién nhiéu chirc ning (nhu nhan cic noi

dung s6 méi dugc mi hoa tir Content Creator, truyén tiép hodc luu
lai, cac server luu giir ndi dung duoc ma hod bang ky thuat sb va
chuyén n6 qua mang IP bang rong. Streaming Server ciing ¢ chirc
ning dap Gmg su twong tac véi cac thué bao va cac yéu cau.
Streaming Server c6 kha ning trién khai cao, dé dang xir 1y céc 151,
dung luong hé thong 16n va muc thong lugng cao.

« Thiét bi chuyén mach (Switch Media): 1a thiét bi diéu khién cta ca

hé théng, nd giam sat va diéu khién sy hoat dong cua Content
Creator va Streaming Server theo thoi gian thuc. Switch Media cling
theo ddi su luu trit cac phan video dugc phan phdi gilta cac
Streaming Server va nhn céc yéu cu cua thué bao, hudng cac doan
dir liéu (data segment) dén Streaming Server va phdi hop hoat dong
clia Streaming Server. N6 ciing cung cép giao dién cho hé théng
quan 1y, cho phép cac nha van hanh 1ap cdu hinh, giam sat va diéu

khién céc Streaming Server va Content Creator.

« Mang IP bing rong: 1a mang truyén tai cac ludng dir liéu. Khac voi
cac mang ti€u chuan IP cung cép dich vu khéc, mang IP bang rong
¢ dai tan rong hon nhiéu voi su nang cao chat luong dich vu QOS.
Pé truyén phat truyén thong hiéu qua hon, né hd trg IP don hudng

va da huéng ddng thoi hd trg Streaming IP va diéu khién cac giao
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thirc. Puong truc ciia mot hé thdng nhu vay 13 mang cép véi chuyén
mach 16p 3. Mang phan phdi c¢6 thé 1a bat cr phuwong thirc bang rong
nao bao gom ca DSL hodc TTT[x].

o Set-Top-Box: nhan cac luéng tin hi€u qua cac thiét bi CPE

(Customer Premise Equipment) nhu modem va giai mi né dé hién
thi trén man hinh tivi. Ngoai ra né cung cip mot giao dién nguoi
dung dé nguoi sir dung c6 thé twong tac voi cac Server video. Cudi
cung, Set-Top-Box cung cap mot giao dién analog cho cac TV
analog (dang sir dung pho bién hién nay) vi n6 thuc hién chuyén doi

dé tir TV s6 sang TV tuong tu.
« Middleware: 1a phan mém két hop cac phan khac nhau cia truyén
hinh Internet thanh mot hé thong hoan chinh. N6 quéan 1y thiét b,
kénh va lich phat song truyén thong, tinh gia an ninh va truy nhép co
diéu kién. Ngoai ra Middleware con c6 chirc ning quan 1y hé thong

va cac chirc nang quan ly khac.

4.2. CONG NGHE TRUYEN HINH INTERNET

Dudéi goc do cong nghe, cod thé coi cac dich vu truyén hinh Internet
nhu sy phat trién & mic d6 cao cia truyén thong Internet (con goi la
Webcasting) va 1a budc phat trién tiép theo, ni tiép cong nghé Web trong hai
thap ky trudc day, mot cong nghé c6 kha nang dua thong tin 1én pham vi toan
cau trén World Wide Web dén nguoi sir dung Internet mot cach nhanh chéng
va hiéu qua kinh té cao nhat. Piéu khac biét chii yéu cua cong nghé truyén
hinh Internet so voi cong nghé Web trudc day la thong tin truyén di khong
con chi duoc thé hién duéi dang van ban hay dd hoa nita, ma duéi dang video
anh dong thoi gian thuc voi chat lugng chip nhan duoc. Cong nghé ndy con
duoc goi dudi mot s6 tén khac nhu Video Streaming, Webstreaming...Noi
khac di, day 1a su két hop giita cong nghé Web thong thuong va cong nghé

Streaming. Khac véi viéc download stir dung trong ki thuat web thong thuong
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doi hoi luu chira diy du dir liéu dudi dang cac file trong 6 cing may tinh
trude khi hién thi, Streaming 1a cong nghé cho phép giri lién tuc tin hiéu mang
cac dit liéu anh dong thong qua Internet v6i phan mém dic biét, giup mdy tinh
giai ma tin hiéu ngay khi né dugc nhan va hién thi dit liéu gan nhu ngay lap
tic khi duoc truyén dén theo trat tu chinh Xx4c.

Viéc dua chuong trinh truyén hinh qua mang Internet dén nguoi xem
duogc thyc hién qua cac giai doan tao chwong trinh, truyén dan phan phdi va

hién thi chuong trinh tai cac thiét bi hién thi cua nguol xem.

Server quan ly

Truy#n hinh truc tigp User

Intemet -Unicast
Multicast
ﬁ — . Simulcast
— Streaming
- Server ‘ ED
Truyén hinh theo User

WL AL

Webserver

Tao chuong trinh e~ Truyén din va phan phii  ee—fe- Hién thi
Hinh 4.2. Tao va phan phéi chuong trinh truyén hinh dén
nguwoi xem qua mang Internet
4.2.1. Tao chwong trinh truyén hinh
Hai ky thuat Webstreaming dugc s dung trong giai doan nay la k¥
thuat On-Demand (Truyén hinh theo yéu cau) va ky thuat Live Streaming
(Truyén hinh truc tiép)

4.2.1.1 Truyén hinh theo yéu cau

C6 hai ky thuat dugc str dung 1a :
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e Download vé may dé xem : cac file nén s& duogc tai vé mdy tinh
nguoi ding va mot phan mém sé& duoc str dung dé hién thi ndi dung
(phuong phéap nay duoc goi 1a k¥ thuat Streaming HTTP).

e Hién thi ndi dung thoi gian thuc : sir dung streaming thoi gian thuc
(real time streaming) dé truyén thong ndi dung truc tiép tr mot
server duoc chon boi nguoi st dung, gitip ho c6 thé xem nodi dung
tic thoi. Vai ky thuat nay khong cé file nao duogc luu trir hay nho
trong qua trinh Streaming. Do nguoi dung khong thé luu trit, copy
hay truyén phat lai ndi dung vi dong dit liéu streaming khong chay
vao 6 dia cua may tinh va dir liéu bi loai bo sau khi hién thi, nén c6
thé han ché dugc viéc sao chép bat hop phap ndi dung truyén phat

trén mang.

Mot trong cac yéu cau ki thuat quan trong nhat ddi véi hé thong
truyén hinh theo yéu cau 1a kha nang trinh duy¢t, tim kiém nhanh cac doan
video, gitip ngudi xem tim thay cac thong tin lién quan dén cic chuong trinh
ma ho quan tdm va gitp ho dang nhap truc tiép dén dia chi luu tri cac chuong
trinh nay. Diéu nay tao diéu kién cho ngudi xem tiép can lai cac thong tin (ndi
dung chuong trinh) da tr61 qua hay bi bo 16 khong xem. Thém vao do, trén co
s& danh sach cac ndi dung truyén thong dugce thong bao dudi dang danh muc
cac chuong trinh, cac khan gia ciing c6 thé Iya chon xem ndi dung gi va xem
vao thoi diém nao thich hop nhat. Piéu nay lam ting hiéu qua cia cic chuong
trinh truyén hinh, ting gia tri gia ting cia cic ndi dung truyén thong trong
mot thoi gian dai hon, va giam tai cho bang thong vi tranh hién twong két nbi
ddng thoi ctia nhidu ngudi xem vao cing mdt chuong trinh. Ngoai ra, voi viée
bd xung cac tinh ning khic nhu tua nhanh, cham, phuong phép tuong tac,
chat rooms, dich vu quay camera da phuong, phong to hay thu nho
anh....Truyén hinh tuvong tic s& tr& nén ngdy cang hip dan hon ddi voi khan

gia.
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4.2.1.2 Truyén hinh truc tiép trén mang
Truyén hinh tryc tiép trén mang 1a mot k§ thuat Webcasting dé truyén
dir liéu trén Internet ma khong can phai doi cho dén khi tat ca file dd duogc tai

vé may tinh cta nguoi dung. Ky thuat nay doi hoi dong thoi ba yéu td sau :

e Thiét bi ma hoa bién ddi tin hiéu audio/video tir tuong tu sang s6 va
nén cc file sb dé truyén trén mang

e Server cung cap cac dong dir liéu dén nguoi xem

e Thiét bi hién thi ma ngudi sir dung dung dé xem cac chuong trinh

truyén hinh

Pé tao kha ning ghép audio va video vao cing mot dong truyén tai, cong
nghé streaming sir dung phan mém nén tin hiéu dé truyén di, giai nén tin hiéu
dé hién thi trén man hinh nguol xem theo mot trat ty chinh xac lién tuc dé
nguoi xem c6 thé xem nodi dung hau nhu tirc thoi. Bat cir mot khoang tréng
nao (goi dir liéu bi that lac hay bi 16i khong giai ma duoc) trong dong dit liu
s& lam cho hinh anh hay 4m thanh tré nén kho hiéu. Bé dam bao sy thanh
cong cua qué trinh ma hoa, truyén tai, thu nhan, gidi ma va hién thi lai theo
mét trat tu chinh x4c can sir dung cac server manh, co tbc do xur Iy cao véi
day du bing thong can thiét dé xtr Iy va cung cp cac dong truyén tai ndi dung

chuong trinh.

4.2.2 Truyén din va phéan phoi
Céc giai phap k¥ thuat cho truyén thong Internet bao gdm :

e [P Unicast : dugc str dung dé truyén dir 1i€u (hay goi dir li¢u) tir mat

may phat dén mot may thu don gian.
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e P Broadcast : sir dung dé giri dir liéu tir mot may phét dén toan bd

mang con Subnetwork.

e [P Multicast : dugc dung dé cung cép dit lidu tir mot may phat dén
mot nhom cac may thu dugc cai dat theo mat cdu hinh théng nhat,
cac thanh vién cia mdt nhom nay co6 thé thudc cac mang phan tan

khac nhau.

My ram

e [P Simulcast : 1a mdt giai phap mang tinh cadch mang moé1 dugc phat
trién boi hing Pipe Dream Inc. Cong nghé méi nay bao gém giao

thire truyén thong Internet IP Simulcast, cac thuat toan nén video va
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audio moi cho phép truyén phat dir liéu video va audio thoi gian
thuc tai cac toc do bit rat thép ma van dam bao chét luong anh va

am thanh kha cao, hinh anh dugc hién thi trén toan bo man hinh.
4.2.3 Hién thi

Trude day, su da dang cua cac thiét bi hién thi 14 mot van dé lam dau
dau cac nha cung cdp truyén thong da phuong tién qua mang. Ngay nay,
nhitng thanh tyu phat trién vuot bic cla cong ngh¢ thong tin, mang Internet
va su ra doi cta cac chuan truyén thong trén nén tang truyén thong mang
Internet TCP/IP, van dé nay hau nhu khong con 1a tré ngai dang ké nita. Véi
su phé) cap cua Internet, sy ra tang ctia dung luong bo nho, va tde do xir 1y cua
cac chip ting nhanh, vdn dé giai ma va hién thi cic truyén thong dong
Multimedia trén Internet khong con 13 doc quyén cua cac thiét bi phan ctng

ntra.

4.3. CAC PHUONG PHAP TRUYEN THONG PA PHUONG
TIEN

Pbi v4i cac tmg dung truyén thong Internet cho truyén hinh, hinh thirc
phan phdi dit liéu mot dén nhiéu diém 1a can thiét, trong d6 dong dit liéu can
dugc truyén di tir mot may phat dén nhidéu may thu dong thoi, nhung khong
dugc phép di dén toan bd mang con. Vi 1y do ndy nén giai phap IP Broadcast
thuong khong duoc str dung trong truyén hinh Internet. Cac tmg dung truyén
hinh Internet hién nay thuong st dung phuong phap IP Unicast va IP
Multicast va IP Simulcast, trong d6 IP Multicast hién 13 giai phap phd bién
nhat hién nay. Tuy nhién do cac wu diém hon han ctia minh, giai phap IP
Simulcast duoc du bao s& 1a cong nghé chu yéu cia truyén hinh Internet trong
vai nam sip toi.

4.3.1 IP Unicast
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Mot s6 ing dung truyén thong Internet cho truyén hinh giai doan dau
d3 str dung phuong phap truyén dir liéu IP Unicast. Trong truong hop nay, cac
truyén tai theo dong dugc dinh hudng két ndi duoc str dung dé phan phdi dix

li¢u dén mo1 may thu mot cach riéng 1é.

Sender Inter — Network Receiver
Hinh 4.3. Giai phap truyén thong IP Unicast

Céc ung dung nay hién con mang nhi€u han ché va hién nay it duoc

ung dung vi nhitng 1y do sau :

e Baing thong cua mang bi lang phi
e Dich vu khong thé mo rong phuc vu khi ) luong may thu tang 1én
e Khong thé sir dung trong céac thiét bi giéi han thoi gian, do sy cung

cap dén mdi may thu phai theo trinh tir xép hang.
4.3.2 IP Multicast
4.3.2.1 Truyén thong IP Multicast trén mang Internet

Phuong phéap IP Multicast ciing cho phép truyén dit liéu tir mot may
phat sender dén nhiéu may thu, nhung khong giong nhu IP Unicast, con s6
cac ban sao (copy) dit liéu gidng nhau dé truyén di duoc giam ¢ mirc tbi thiéu.
Tat ca cac may thu ciia mot nhom multicast (16p mang D) duogc cai dit cdu
hinh giéng nhau. May phat sender truyén mot goi IP dén mot dia chi multicast
va cho phép giri chuyén tiép mot ban copy cua goi dit liéu dén may chu cua

moi nhoém. Nho vy con s0 cac ban copy doi ra qua mirc can thiét truyén dén
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cac mang cap dudi (subnet) duoc giam thiéu va IP Multicast c6 hiéu qua hon

IP Unicast, do tiét kiém dugc nhiéu bang théng méy chu server.

Router

Receiver 5

Sender Inter — Network

Receiver
Hinh 4.4. Giai phap truyén thong IP Multicast

Giao thirc dugc st dung trong truyén thong IP Multicast duge thuc
hién tai cac Router mang, khong phai trong cac may chu Server. Cac Router
mang tu dong tao ra mot ban copy ciia mdi goéi multicast cho mdi may thu.
Viéc dinh tuyén trong truyén thong IP Multicast doi hoi cac Router dic biét :
cac router trung gian gitra may phat sender va cic may thu receiver can phai

c6 kha nang IP Multicast.

IP Multicast khong phai 1a mot phuong thie truyén thong két ndi dinh
huéng : may phat sender giri dir liéu dén nhiéu may thu thong qua giao thirc
g61 dir liéu nguol dung UDP (User Datagram Protocol). UDP cling 1a mot
giao thuc thudce 16p giao van (Transport Layer) nhu TCP. Nhung khac véi
TCP, UDP la loai giao thic khong lién két, khong doi hoi phai thiét lap lién
két logic giira hai thiét bi trao ddi thong tin voi nhau, ma cho phép truyén sb
liu thong qua s hiéu cong ma khong can thiét 1ap mot phién két ndi logic.
Kha niang nay cho phép rat ngan dugc thoi gian truyén sb liéu, nhung lai
khong dam bao chic chin goi dir liéu duoc giri di s& dén dich. Néu mdi 16i
xuat hién trong qué trinh truyén thi goi dir liéu s& bi huy bé. Viéc phuc hdi cac

g61 dir li€u b1 mat s€ dugc thuc hién thong qua cac yéu cau phan hoi dén may
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phat sender (Diéu nay tit nhién s& 1am cho so dd truyén théng phuc tap hon

hinh trén va ndy sinh yéu cau bang thong mang cao hon).

Trong nhiéu truong hop, khi cac may thu nam trong cidc mang con
dugc ngan cach vo1 cdc mang Internet bang cac bic tuong lua (fire wall),
nhiing birc tudong lra ndy can duoc c6 kha nang va dugc cai dat cau hinh cho

phép cac dong IP Multicast di qua.

Dé c6 thé thu dugc va hién thi cac dong truyén thong IP Multicast cac

may thu can dap ung cac yéu cau sau :

e HO tro truyén thong (truyén va nhan dit liéu) IP Multicast theo nhom
giao thac TCP/IP

e Cai dat phan mém hd tro giao thic mang Internet IGMP dé giri cac
yéu cau huy bo hay tham gia két ndi multicast dén cac may thu
multicast trong nhom.

e Card giao dién mang cé thé loc mot cach hiéu qua cac dia chi 16p

két nd1 dit liéu mang Lan dugc anh xa tir n dia chi.

Gifi itng dung Multicast

Nhan ding dung Multicast
uvng dung Multicast

Mhom gino thuc
UDP IPICHMP IGMP, TCE/IF

Nhom gine thc
UDF IP ICMP IGMFP TCR/TF

Céng ngudn, cong dén, dia chi Mac
gifi v nhian

H2 difu hinh mang HE didu hinh mang

Giao difn mang Gizo difn mang

Multicast Router

Hinh 4.5. Mang truyén thong vé6i cic phan tir c6 kha ning IP Multicast
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4.3.2.2 Pinh tuyén trong truyén thong IP Multicast

Pinh tuyén cac dong luu thong multicast 1a mot van dé phuc tap, vi
cac dia chi multicast cAn duoc nhan biét nhu 1a dia chi cua phién truyén dur
liéu dic biét, chtr khong don thuan chi 13 mot dia diém vat Iy can gui dit licu
dén. Mot sé ky thuat moi da dugc phat trién dé giai quyét co hiéu qua van dé
dinh tuyén dong luu thong multicast. Do con s6 may thu trong mot phién
multicast 16n, nén ngudn phat khong can thiét phai biét rd tat ca cac dia chi
nay. Thay vdo dé cac bd dinh tuyén mang can phai c6 kha ning chuyén cac
dia chi multicast vao trong dia chi chinh (host addresses). Dé tranh lap lai cac
hoat dong nay, mot thiét bi dinh tuyén duy nhat duoc chon lam bo dinh tuyén
chinh (designated router) cho mdi mang, va tir thiét bi dinh tuyén chinh nay s&
tao ra mot cau trac md rong hinh cay két ndi tat ca cac thanh vién cua mot

nhom IP Multicast.

Multcast Router1 Multcast Router 1 !

® & 5

S < T

(a) : Mang con subnet (b) : Cau trac hinh cdy mo rong bat ngudn tir MR 1

Hinh 4.6. Cau triic hinh cdy mé rong trong IP Multicast

Mot cau tric mo rong dang cay chi co két no1 véi pham vi vira du sao

cho chi c6 mot dudong két ndi duy nhét gitra timg cip router.
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Tuy theo tinh hinh mat d6 phan bd cac may thu trén mang, truyén thong

IP Multicast sir dung mot trong hai giao thirc (va thuat toan) dinh tuyén sau :

e Giao thirc dinh tuyén mat do cao (Dense-mode routing protocol) :
dugc st dung khi cac thanh vién nhom Multicast dugc phan b day
ddc trén toan mang. NO tao ra sy luu thong tran ngdp trén mang
trong timg giai doan cac dir liéu multicast dé trién khai va duy tri
cdu tric hinh cdy mé rong.

e Giao thrc dinh tuyén mat do thap (Sparse-mode routing protocol) :
dugc str dung khi cac thanh vién nhom multicast phan b thua thét
trén mang, can sir dung céc k¥ thuat chon loc hon dé t6 chirc va duy
tri cAu trac multicast dang cdy. Trong truong hop nay néu luu thong
tran ngdp cac dir li¢u multicast trén mang s€ gay lang phi bang
thng va co thé giy ra nhitng van dé nghiém trong trong van hanh

mang.

Router VVideo Server

Yideo Stream
- 0=
Multicast Router

Switch

h=nt

Hinh 4.7. Dang nhap va nhian dong video qua Internet

Nhin chung, du phuong thirc truyén théng IP Multicast dd cho phép
phan phdi dir liéu tir mot dén nhiéu diém hiéu qua hon IP Unicast rat nhiéu,

nhung van ton tai mgt s6 van dé€ chua giai quyét dugc nhu :

e Cac bo dinh tuyén trung gian can phai c6 kha ning Multicast
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e Tinh ning va vin d& cdu hinh lai (reconfiguration) cic tudng lira trong
cac mang con

e Vin dé do tin cay va kha ning kiém so4t 15i trong truyén dit liéu

e Cic yéu cau lién quan dén cac may thu, can c6 card mang va phan mém

dic biét ho tro IP Multicast. ..
4.3.3 Truyén thong IP Simulcast
4.3.3.1 Nguyén ly truyén thong IP Simulcast

IP Simulcast 1a mot giai phap méi dé truyén dir liéu trén Internet tir
mot may phat sender dong thoi dén nhiu may thu. N6 ¢ nhimg wu diém co
ban so véi IP Unicast va IP Multicast, giai quyét dugc nhimng han ché cia IP
Multicast. IP Simulcast st dung md hinh truyén théng mdi, goi 1a mé hinh
may chu - phat lai (repeater-server model). Trong md hinh nay, may chu
server s& quan 1y va kiém soat sy két nbi 1an nhau giita cdc may phét
repeaters. V&i ky thuat nay may cha server gibng nhu mot may chu server
thong thudng, nhung cac may phat lai repeater (mdy thu) duoc bd xung thém

tinh nang cua may chu ngoai nhitng tinh ndng may khach thong thuong.

May cha

May tram 1 2 May tram 2

May tram 4
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Hinh 4.8. Thap truyén théng IP Simulcast

Piéu nay c6 nghia 1a mdi may thu khong chi hién thi dong dir liéu cho ngudi
xem, ma con truyén phat lai dong dir liéu dén hai may khach client khac dung

sau no.

So v&i IP Multicast, IP Simulcast gitip 1am giam bét s6 server (may
phat sender) can thiét bang viéc phan tai cho mdi may thu receiver (khach
hang). M&i may thu trd thanh mot may phat lai repeater, truyén di tiép noi
dung ma né nhan dugc dén hai may thu & phia sau (child receiver), tao thanh

mot mo hinh truyén théng hinh thap (Broadcast pyramid).

Phuong phap nay s& 1am giam mot cach dang ké bang thong server
can thiét trén mang, do may chu server chi can gtri mot ban copy dir li¢u, sau
d6 dir liéu lai dugc copy lai va chuyén tiép boi may thu dimg ngay sau né. Do
khong can céac chi phi phuc vu dich vu dy phong dé dam bao bang thong cd
dinh cho cac may thu (trong trudng hop nay ciing dong thoi 1a may phat), nén
chi phi cho truyén thong IP Simulcast thip hon trong trudng hop IP Multicast.
Hon nira IP Simulcast cling khong yéu cau thém bt ctr thiét bi mang dac biét
nao (nhu cc bd dinh tuyén Router) dé trién khai cac dich vu truyén thong nhu

trong IP Multicast.

S6 may thu trong thap truyén thong ting theo biéu d6 hinh ciy nhi
phan, néu thap c6 1 tang thi co 2 khach hang, néu co 2 tang thi s& c6 6 khach
hang... va néu co n tang thi s& ¢ 2n(n-1)+2 khach hang. Cac may thu/phat lai
(repeater/receiver) thuc hién cac chirc ning may tram thong thuong, bao gdm
sira 101 va phat hién mat két ndi. IP Simulcast cho phép thuc hién viée truyén
phéat cac goi dir li¢u c6 dam bao. Pay la kha nang ma ky thuat [P Multicast
khong thé dap ung duoc va do vay cac dich vu str dung k¥ thuat nay kho co
kha ning stra 16i. Cac goi tin bi mat s& bi bé qua, hay can bo sung bing thong

server dé thuc hién cac y€u cau sutra 10i. Diéu nay lam chi phi bang thong
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server ting cao. Nhu vy, c6 thé thiy diém dic biét cua truyén thong IP
Simulcast ndm trong mébi quan hé gitta cac chirc nang server, may phat lai va
may khach. Céac churc ndng nay duoc thuc hi¢n hoan toan trén cac thiét bi dau
cudi (may chu server, may khach client) va khong phu thudc vao kha ning
cua céc thiét bi mang Internet, trong d6 cac server chi thyc hién hai chirc nang

cobanla:

e Truyén phat dong truyén thong
e Tao cic két ndi, cac lién két lam nhiém vu phéat lai/may thu

(repeater/receivers) va duy tri truyén thong IP Simulcast
Céac may khach 1am nhiém vy phat lai bao gdm hai modul chtic ning :

e Modul phat chuyén tiép (Repeater-client) thu nhan dong dir liu
truyén thong va phat lai mot cach twong tac dong dit liéu nay cho
may khéch client ding sau n6. Ngoai ra, nd con thyc hién cac chic
nang may khach client truyén théng bao gom : két ndi, thu nhan di
liéu, quan 1y bo nhé trung gian buffer, giai nén cac dir liéu, sira 10i,
hién thi va phat hién ton that két ni.

e Modul phat sira 16i (Repeater-sender) phat lai (rebroadcast) dir liéu
dap ung yéu cau stra 10i tir cac may khach ma né nhan duge. No
cling thuc hién chirc ning phat di cic yéu cau stra 16i trong cic
chuong trinh ma n6 thu dugc.

4.3.3.2 Phwong thirc hoat dong truyén thong IP Simulcast

Trong thap truyén thong IP Simulcast, dé dam bao dit liéu truyén di
duoc thu nhan mot cach dﬁy du va chinh xac, cac yéu cau truyén phat lai goi
dir liéu that lac hay bi 18i dugc thuc hién thong qua cac dudng cung cip phu

secondary feeds (cac duong chdm chdm trén hinh 4.9)
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May tram repeater

Hinh 4.9. Méi quan hé may chii-may phat lai. Yéu cau truyén lai cac goi

dit liéu phuc vu sira 18i dwoge thwe hién thong qua cac dwong cung cip

phu

Trong thap truyén thong, may chu server co cac chirc nang sau :

S6 hoa chuong trinh nguodn : mot chuong trinh ngudn thuong bao
gom ca audio va video tuong ty. Cac chuong trinh nay duoc sd hoa
va chuyén thanh cac dong dit liéu theo trinh ty thoi gian.

Pong bo cac ngudn dir liéu chuong trinh da duoc sd hod, cac dong
dir liéu theo trinh ty thoi gian c6 thé dén tir cac ngudn khac nhau :
sb6 hoa céc nguén tuong tu, dit liéu dugc nén va luu trong dia, dir
lidu s6 tir cac chuong trinh dang phat, cac chwong trinh ban quyén
hay tir cac ngudn khac. Cac chuong trinh ngudn cé thé duge xu 1y,
dugc ddng bd khac véi cac doan chuong trinh quang cdo, 1ap ké
hoach phat séng.. Nhiing ngudén khac nhau cia cac dong dit liéu sd
can phai duoc ddng bo va danh dau thoi gian dé phat lai sau nay.
Nén ngudn : mdi dong dir liéu ngudn dudi dang s6 thoi gian thuc c6

thé dugc nén dé giam kich thudc va thoi gian truyén phat. Day la
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qué trinh cin bang gitta nhiéu yéu t6 bao gdm ti sd nén, chit lugng
thu, d§ phirc tap nén va giai nén, kha nang thich nghi tuy theo cac
cap do bang théng mang sin c6, chong nhidu. ...

e Tép hop (trén) cac chuong trinh ngudn duge nén vao cac gbi dit liéu
truyén phat. Truyén phét st dung giao thirc IP 13 céng nghé truyén
phat trén co s& ky thuat goi dir li€u. Dir li¢u sé duoc tap hop va
dong goi vao cac goi IP dé truyén phat. Cac dir liéu nén dugc thé
hién bang nhiéu so d6 dong goi khac nhau dé thich nghi véi cac toc
d6 truyén tai khac nhau, cling nhu niang luc xa 1y khac nhau cia
ting may PC. Cac so d6 dong goi nay lai duoc str dung dé cung cap
dong dir lidu cho cac may khach client dimg sau né dé co thé tiép
tuc phat lai.

e Truyén phat cac goi dit liéu ctia ngudn chuong trinh duge nén.

e Két ndi cac may tram client co chirc ning phat lai. Viéc xac 1ap cac
duong cung cap phu cho cac may tram client ¢ yéu cau nhan dir
liéu bod sung dé stra 16i duoc thuc hién nhu sau : khi c6 mot may
tram client giri mot yéu cau dén server dé nghi duoc stra 16i. Server
s& chi dinh mot may tram client thich hop dang hoat dong gan nhat
dé 1am ngudn va gui dir liéu phuc vu stra 16i cho may tram c6 yéu
cau théng qua duong cung cap phu dugc thiét 1ap giita hai may nay.

e Kétndi thong tin théng ké, server kiém soat viéc tao dung va huy bo
két noi.

Nhom modul phat chuyén tiép trong cac may tram client cia mo hinh
thap truyén thong thuc hién cac chiic ning :

e Thiét l1ap cac két ndi : khi may tram client giri mot yéu cau két ndi
dén may chi, may chu s& thiét 1ap mot két ndi riéng cho may tram

nay.
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Két ndi lai : khi mot két ndi bi gian doan, may tram s€ dua ra yéu
cau va thuc hién két ndi lai theo su chi dao cua may chu.

Luu gilr cac goi dir li¢u : cac gbi dir li¢u nhan duoc can duoc phan
doan va cit gilr phuc vu cho viéc xac dinh cac géi dit li€u bi thét lac.
Pua ra cac yéu cau phat lai dé stra 16i : cac yéu cau nay duoc gui
dén may cha dé thiét 1ap duong cung cap phu phuc vu cho viéc
truyén phat lai cac goi dir liéu bi thét lac.

Khiac phuc sy ¢ : trong truong hop mot goi dit liéu bi hong khong
thé stra duoc, may tram client can thuc hién mot sb dong tac tinh thé
nhu : hién thi trong (play silence), phat lai hinh anh c6, giam cap
chat luong...

Giai nén dong dir liéu nhan duoc.

Hién thi dong dir liéu duoc giai nén cho khan gia xem chuong trinh.

Déng bd vo1 may cha : tbc do hién thi trén may tram can dugc lam
ddéng bo (phu hop) véi tbe dd thu phéat cua may chi hay may tram
dung trude 1am nhiém vu phat chuyén tiép dé tranh hién tuong qua
tai bang thong mang hay sy trong rong cua b nhé dém trong may
tram. Cac may tram can c6 kha ning thich nghi véi nhimng sai khac

nho vé tdc do truyén phat thudc pham vi cho phép.

Modul phét lai phuc vu sira 16i trong may tram thudc mo hinh trén thuc

hién cac chirc nang :

Truyén phat cac goi dit liéu duge nén truyén tir ngudn, ca hai dudong
cung cap chinh va phu déu dugc hd tro boi chirc ning nay, mdi
duong déu c6 kha nang nhan va truyén phat lai nhd chirc ning nay
clia may tram thu nhén dong dir liu nay.

Truyén phat lai cac goi dit liéu bi 16i cho cic may tram dimg sau

thong qua dudng cung cap phu.
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Dong truyén théng dugc phan chia thanh cac dong nhé va dugc
truyén phat 1an luot thong qua cac modul phat chuyén tiép trong cac may tram
duogc bd tri theo so dd dang cdy nhi phan (hai nhanh). Cac dong chia nho nay
s& duogc két hop lai trong mot dong duy nhét tai mot modul phat chuyén tiép
nao d6, goi 1a superposition ciia cAy nhi phan ndy. Chudi cac superposition
trong toan hé thong sé& tao thanh mot dudng truc truyén théng duy nhét dic
trung cho qua trinh truyén phat dit liéu trong toan hé thdng. Vi tri cia cac
superposition s& duoc chon sao cho dudng truc truyén thong sé chia déu (&
murc d6 co thé) cac tang (stages) cua cau trac hinh cdy thanh hai ntra bang
nhau. Cach b tri cic superposition nay sé dam bao rang khoéng modul
repeater nao khong nhan dugc dir liéu ngay ca khi c6 mot modul repeater

cung cap dit liéu ding trude nd bi hong.

Trong qué trinh thu nhan dir liéu, cac modul chuyén tiép sé& tap hop
cac goi dir liéu trong mot bd nhd dém buffer, b nhd dém duoc sir dung dé bu
tré cac goi dir liéu. Sau khi cac hién tuong tré bao gdm tré Error Delay va
Jitter Delay (tré 1i va tré giao dong) duoc khic phuc, cac goi dit liéu nhan

duoc s& duge truyén phat tiép tuc dén tang tiép theo.

Chtrc ning sira 16i trong truyén théng IP Simulcast bao gdm 2 qua
trinh khac nhau : stra 16i va truyén lai dir liéu phuc vu stra 16i. Trén hinh 4.10
1a so d0 phan bd thoi gian cac gbi dir liéu luu lai trong ving dém d¢é stra 16i va

tiép tuc truyén di trong cac modul truyén phat repeaters.

88



Cong nghé truyén hinh HbbTV Nguyén Thi Huong

——
} Hin tl'u
] L
Cac goi df Léu Cac go1d(F Liéu hicn Bé& nhd d&ém hidn thi
thu nhin dUFdc thi i ' '
1l ks & i 'y '+
- Gl';*itio}n -4 Giai doan sira I0i - Giai doan phat chuyentiep 1 -
.
| Giai doan
Y i Witter + tre
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Hinh 4.10. Thoi gian cac géi dit liéu lwu lai trong bd nhé dém dé
stra 16i va phat lai
Dit liéu hién thij cho nguoi xem duogc chuyén sang by nhé dém hién thi
(playback buffer) va qua trinh hién thi dugc dong bd vai téc do thu nhan cac
g6i dir liéu dé tranh viéc qua tai hay thiéu bo nhé dém hién thi. Khi mot
repeater (mdy tram client) nao d6 yéu cau két n6éi dén may chu quan tri
(server administrator) dé xin tham gia vao hé thong dang truyén thong. Server
administrator nhan biét yéu cdu va sap xép repeater ndy vao thir tu két ndi va
yéu cau cac mdy tram client trong ting dimg trudc nd cung cap dit liéu cho

repeater nay.

Khi mgt may tram client muén ra khoi hé théng truyén thong n6 dua
ra yéu cau két thuc két ndi cho may chu quan tri. Néu ddy cac repeater chd
doi két nbi khong 1a r5ng, mot repeater s€ dugc lua chon tir day nay, va thong
bao vé su thay doi s& duoc may chu dua ra cho may bd (me) ctia may tram két
thuc két ndi. Néu khong c6 repeater nao cho doi két ndi, may tram client hoat
dong 1au nhat ¢ tang tiép s& dugc lwa chon thay thé. Cac su ¢ hong hoc cua
cac may tram client trong hé thong truyén thong sé& dugc thong bao vé cho

may chu quan tri nh¢ cdc may tram con diing ngay sau no.
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KET LUAN

Trong thoi gian lam dd an tét nghiép, ngoai viéc cang c¢b lai nhiing kién
thire d3 hoc, em dd nghién ctru duoc vé HBBTV trong truyén hinh va céc
cdng nghé ky thuét duoc st dung trong thuc té c6 cac hinh anh minh hoa cu
thé. Tir d6 ¢ cac tiéu chuan va cac cach ghép kénh, nén rt phung phu va da
dang trong c6ng nghé.

Do thoi gian han ché nén dd an khdng thé tranh khoi nhitng khiém
khuyét. Em rat mong mudn nhan duoc su chi bao, gép y chan thanh cua cac
thay cd gi4o va cac ban.

Cubi cing em xin cam on tat ca cac thay co gido nganh Pién - T Vién
Thong di trang bi cho chiing em hanh trang va kién thirc vé chuyén mon dé
em c6 thé van dung tét phuc vu cho d6 an tét nghiép ciing nhu céng viéc sau
nay.

Em xin chan thanh cam on!

Hai Phong, ngay 02 thang 05 nam 2013

Sinh vién

Nguyén Thi Huong

90



Cong nghé truyén hinh HbbTV Nguyén Thi Huong

TAI LIEU THAM KHAO

1. B Hoang Tién — Vii Buc Ly (2000), Gido trinh truyén hinh, Nha xuat
ban khoa hoc va ky thuat.

2. Gs. TsKH. Nguyén Kim Sach (2000), Truyén hinh sé c6 nén va
Multimedia, Nha xuat ban khoa hoc va k¥ thuat.

3. BSMediasoft Co, “Introduction to MarA Middleware solution for
HbbTV — HbbTV project”, version 0.9, February 5, 2010.

4. Website: http://www.hbbtv.org

91



Cong nghé truyén hinh HbbTV Nguyén Thi Huong
THUAT NGU TIENG ANH
Tir viét tat Tiéng Anh day di Tiéng Viét
AAL ATM Adaptation layer Lép thich nghi ATM
A/D (ADC) | Analog - to- digital Bién doi twong tu so
ADM Adaptive Differential Modulation | Dieu che delta thich nghi
Adaptive Differential Pulse Code Dbiéu ché xung ma visai
ADPCM Modulation thich nghi
Asymmetric Digital Subscriber DPuong thué bao sb bat
ADSL . L,
Line doi xing
AES Audio Engineering Society Hi¢p hoi ky thuat Audio
American Standard Code for Mai chuan My vé trao doi
ASCII . .
Information Interchange thong tin
ATM Asynchronous Transfer Mode Mode truyén bat dong bo
ATSC Advanced Television Test Center Hot d ong ve I}? ﬂ.lf) ne
truyén hinh cai bién (MY)
BER Bit Error Rate Toc do sai so bit
Broadband Integrated Service Mang s6 dich vu c6 bang
B-ISDN . S
Digital tan rong
BIOS Basic Input Output System Hé thong vao ra co ban
BPM Bi — Phase Mark Danh dau 2 pha (ma)
CCIR Committee Consultatif International | Hoi dong tu van quoc te
Radiodiffusion ve phat song
CCS Closed Captioning Signals Tin hiéu tya dé dong
CD Compact Disk bia CD
Codec Coder / Decoder Ma hoa va giai ma
Coded Orthogonal Frequency Ma hoéa ghép kénh theo
COFDM L o Xz :
Division Multiplexing tan so tryc giao
CRC Cyclic Redundancy Check Kiém tra d6 du thira c6
chu ky (md)
D/A (DAC) | Digital -to- Analog Bicn ot s0 thanh twong
DAB Digital Analog Broadcasting Phét thanh so
DAT Digital Audio Table Bang audio s6
DC Direct Current Dong 1 chiéu
DCT Discrete Cosine Transform Bién d6i cosin roi rac
DEMUX Demultiplex Tach kénh
Tir viét tat Tiéng Anh day di Tiéng Viét
DIBEG Digital Broadcasting Expert’s Nhom chuyén gia truyén

Group

hinh s6 (Nhat)
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DPCM Differential Pulse Code Modulation | Biéu ché xung ma visai
L . Truyén hinh s6 (chuan
DVB Digital Video Broadcasting Chau Au)
DVBC/S/T | DVB-Cable / Satellite / Terrestrial Truye,n hm}} SO truyen £
qua cap / v€ tinh / mat dat
: Hiép hoi truyén thanh
EBU European Broadcast Union truyén hinh Chau Au
ECS Entropy Coded Segment Doan ma hoa entropy
EOB End of Block Keét thuc khoi
ES Elementary Stream Dong co ban
EDCT Forward DCT 1Ellcen do1 thuan cosin roi
FDM Frequency Division Multiplexing | Ghép kénh theo tan s6
Gbps Gigabit per second Mégabit trén giay (Mb/s)
i Mégabyte trén giay
GPps Gigabyte per second (MBJs)
G/B/R Green / Blue / Red Luc/Lam/ Do
GOP Group of Picture Nhom anh
HAS Human Auditory System He t}l 0 ng.nghe cua con
nguoi (tat)
High-bit rate Digital Subscriber Puong thué bao so ¢o toc
HDSL : N
Line do bit cao
HDTV High-definition Television T.r}l.yen hinh ¢6 do phan
g1al cao
HVS Human Visual System He ‘ﬂ.long; nhin cua mat
nguoi (mat)
1/0 Input / Output Vao /ra
IDCT Inverse DCT 1Ellcen do1 nghich cosin roi
ISDN Integrated Services Digital Network hMo?:)ng 50 cac dich vy tich
ISO International Standard Organization tTéO chirc tiéu chuan Quoc
ITU International Telecommunication Hiép hoi vién thong Qudc
Union te
T viet tat Tiéng Anh day du Tieéng Viét
: . , Nhom chuyén gia nghién
JPEG Joint Photographic Expert’s Group ctru va anh finh
LAN Local Area Network Mang cuc bo
LPF Low-pass Filter Mang loc thong thap
LSB Least-significant Bit Bit ¢6 it y nghia nhat
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Mbps Megabit per second Mégabit trén 1 giay
Mégabyte trén 1 giay
MBps Megabyte per second (MBJs)
MCP Motion-compensated Prediction Du bdo bu chuyén dong
Modem Modulator — demodulator Diéu che - Giai dicu che
: : Nhém chuyén gia nghién
MPEG Moving Pictures Experts Group ofru vé hinh anh dong
MSB Most-significant bit Bit c6 y nghi nhat
MUX Multiplex Ghép kénh ‘
National Television System Hoi dong hé thong truyén
NTSC : . S
Committee hinh qubc gia My
OSlI Open System Interconnection model Xg hinh fién ket he thong
: : Pha luan phién theo dong
PAL Phase Alternating Line (hé PAL)
PAM Pulse Amplitude Modulation Diéu bién xung
PCM Pulse Code Modulation Diéu xung ma
PES Packetized Elementary Stream Dong co ban dong goi
Pixel Picture element biém anh
PS Program Stream Dong chuong trinh
PWM Pulse-Width Modulation ?Jﬁg ché theo do rong
QAM Quadrature Amplitude Modulation | Piéu bién vudng goc
RLC Run-Length and level Coding gflz;oa c6 4o dai va muc
RMS Root Mean Square E?#] binh phuong trung
SMPTE Society of Motion Pictures Hiép hoi ky su truyén
Television Engineers hinh vé anh dong (MY)
TC Transfer Controller Dicukhién truyén
TS Transport Stream Dong truyén 7
VBR Variable Bit Rate Toc do bit thay doi
VBI Vertical Blanking Interval Khoang x04 manh
VCD Video Compact Disk CV cho video
VLC Veriable — Length Coding g/é? hod theo 6 dai thay
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