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Tom tat:

Tiéu chudn truyén hinh sé mat dat thé hé thu hai DVB-T2 voi nhitng ddc tinh vuot troi hon so voi
tiéu chudn DVB-T dd khdng dinh la chudn truyén hinh s6 mdt dat Iy twong cho truyén hinh c6 dg phan gidi
cao HDTV, 3DTV va sé dem dén nhiéu co hoi trién khai cdc dich vu moi. Nhiéu nuéce trén thégiéi danghién
cieu, ving dung, trién khai thanh cong tiéu chuan DVB-T2 va di nhin dwoc swing hd cao ciia ngueoi xem.
Tai Viét Nam di nghién civu, vmg dung va trién khai thir nghiém thanh céng tiéu chuan DVB-T2. Mdc di
vdy, viée trién khai rong rdi DVB-T2 trén dién réng theo dé dn s6 héa truyén hinh ciia chinh phii dén nam
2020 gap khong it kho khan trén nhiing dia ban phure tap nhu Quang Ninh. Dudi ddy sé trinh bay mot giai
phdp mé hinh hé thong truyén dan, phat séng dinh huéng img dung cho truyén hinh qudng bd tai Qudng

Ninh theo tiéu chudn DVB-T2.

Tir khéa: DTTB, DVB, DVB-T, DVB-T2, truyén hinh s6 mdt dat, truyén hinh Qudng Ninh.

1. Pit véan dé

Nam 2009, ETSI cong bd chudn quang ba
truyén hinh s6 mat dat (DTTB: Digital Terrestrial
Television Broadcasting) thé hé moi voi tén goi
DVB-T thé hé thir 2 (DVB-T2) [4]. Phién ban cap
nhat cia DVB-T2 dugc dua ra hoi thang 4 nam
2012 v6i muc dich t6i wu hoa cho may thu di dong.
Duya trén DVB-T, DVB-T2 cho phép sir dung tot
hon phd tin véi hiéu suit phd tan ting hon 30%,
diéu nay c6 dugc nho g dung nhiéu céng nghé xir
ly s& hét sirc tién tién nhu truyén dan OFDM nang
cao, cdu truc khung linh hoat, ma LDPC/BCH, diéu
ché ma hoa dan xen bit voi giai ma lap (BICM-ID),
phan tap phat, giam ti sb cong suit dinh trén trung
binh (PAPR),.... Hién nay, DVB-T2 1a h¢ théng
DTTB tién tién nhit véi hiéu suit phd tin cao, chat
luong cao va ciu hinh linh hoat [3], [5].

Tiéu chudn DVB-T2 da dugc trién khai
rong rdi tai cic nudc phat trién nhu Anh, Thuy
Dién, Phan Lan, Singapo, ... va dang c6 xu huéng
lan rong [6], [7]. Tai Viét Nam, nam 2010, Cong
ty C6 phan nghe nhin toan cidu (AVG) da chinh
thirc khai truong mang truyén hinh s6 mat dt theo
tiéu chuan DVB-T2, cung cép hon 50 kénh truyén
hinh, trong d6 da cung cép mot s6 kénh c6 do phan
gidi cao HDTV. Pai truyén hinh Vlet Nam (VTV)
ciing da phat song thir nghiém truyén hinh sé mat
dét theo tiéu chuan DVB-T2 tai Ha Noi va TP. HO
Chi Minh [9]. Theo Dé 4an s6 hoa truyén dan, phat
song truyén hinh mat dat dén nim 2020 cua Viét
Nam, tiéu chuin truyén hinh s6 mat dat duoc lua
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chon 1a DVB-T va céc phién ban tiép theo, 4p dung
thdng nhat tiéu chudn ma hoa hinh anh va am thanh
MPEG-4 [11].

Vi dia hinh, sy phan bd dan cu va hién
trang co so ha tang cua tinh Quang Ninh, viéc trién
khai s6 hoa truyén dan phat song trén dia ban tinh
Quang Ninh hét strc phirc tap. Nhimng diém bi che
khuét do ddi niii cao, cac ving 16m khong thu dugc
song truyén hinh sb mit dat c6 thé thyc hién thu qua
vé tinh bang dau thu DTH (Direct to Home) hodc
mang cap (CATV) [11] [12], [13]. H¢ thong khi
trién khai cling can khic phuc duge cac 16i ki thuat
nhu dich tan, 16i dit liéu, troi va tré thoi gian, giao
thoa,... [1], [2] do d6 can thiét phai nghién ctru két
hop khéo sét thuc té ky cang dé Iya chon giéi phép
phu hop Du6i day sé& trinh bay cu thé vé mot giai
phap trién khai mang truyen hinh quang bé s theo
tiéu chuan DVB-T2 d¢ xuét ing dung cho Quéang
Ninh.

2. Giai phap xay dung mang truyén hinh quang
b4 s6 tai Quang Ninh
2.1. M6 hinh phii séng truyén hinh s6 mat dat
theo tiéu chuin DVB-T2

Do dia hinh tinh Quang Ninh trai dai trén
300km, c¢6 dia hinh phuc tap (nhiéu nai ddi cao,
bién dao ngin cach cac ving) nén can phai phan
chia thanh nhiéu phu séng khac nhau, mé hinh phat
song can phai lya chon sao cho phu hop giita dap
(g céc chi tiéu ky thuat va tiét kiém chi phi.

Theo thiét ké truyén thong, dé dam bao mot
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ving phu song chic chin, ngan ngira hién tuong
giao thoa gitra cac tin hi¢u truyén hinh sé dugc phat
thuong thyc hién phuong an phat song mang da tan
(MFN) [3], [14]. Tuy nhién viéc nay gay anh hudng
t61 qui tan sb cua qudc gia va khong mang lai hiéu
qua kinh té. Mit khac, theo cac tai liéu nghién ctru
va cac két qua do dac ciia mot s6 dai truyén hinh da
trién khai (VTV, VTC, AVG), ving phu séng cua
mot tram phat khong vuot qua 25km, vi vay chi phi
trién khai va khai thac cho phat song mang da tan
(MFN: Multi Frequency Network) dat hon nhiéu so
v6i phat song mang don tan (SFN: Single Frequency
Network). Hinh 1 minh hoa hai mé hinh nay.

i

Phét song mang da tAn - MFN  Phét séng mang don tin - SFN
Hinh 1. Mé hinh phdt séng mang da tan va don tan

Vi ddc diém dia hinh tinh Quang Ninh, viéc
phu séng truyén hinh s6 mat dat mang da tan dé dat
duoc trén 95% dan sé cua tinh xem dugc Truyén
hinh Quang Ninh, du kién can dau tu trén 30 may
phat hinh s6 ¢6 cong suét tir 300W dén 2kW va phat

Chucnq m
IP/8 Mbits % paomg

Téng khéng ché
(THQN)

Baseband

v6i nhiéu tan sé khac nhau. Piéu nay 1a kho thuc
hién do Truyén hinh Quang Ninh khéng duoc cap
tan so phat song truyén hinh s mat dét [8], [10].
Khi d6, Truyén hinh Quang Ninh sé& phal lya chon
thué cac don vi truyén dan, phat song s6 nhu VTV
VTC, AVG, RTB. Ngoai ra s& gip phai mot s6 kho
khan khac nhu:

- Phai 1ap dat nhiéu tram phat hinh s6 nén
t6n nhiéu quy tan s ciia qudc gia;

- Viing phu song phai chic chan tranh dé
giao thoa tan sb vi s& anh huong dén chit luong
tin hiéu;

- Phuong thirc truyén dan tin hiéu qua vé
tinh chi phi cao, chit lwgng tin hi¢u chiu anh huong
thoi tiét moi truong, do tré;

- Phuong thirc truyén dan tin hi¢u qua mang
vién thong chi phi cao, chat luong duong truyén, do
tré truyén dan, déng bo tde do bit.

Vi cac ly do trén mo6 hinh phat song don
tan (SFN) la giai phap dugc khuyen nghi lua chon
dé tan dung kha ning khic phuc tdi da cac “dlem
16m” khi phi1 song. Ngoai ra, cong nghé truyén dan
DVB-T2 két hop véi k¥ thuat nén H.264/AVC s&
dugc ap dung khi trién khai mang truyén hinh moi,
c6 thé tan dung co sé ha té“mg cua cac bai Tnlyén
thanh-Truyén hinh cip huyén, thi, thanh phd dé
giam chi phi dau tu.

M6 hinh cdu trac mang SEN duoc dé xuat ap
dung cho Quang Ninh dua ra trén Hinh 2.

Hinh 2. Mé hinh cdu tric ciia mang truyén dan, phdt séng don tan

Theo chwong trinh phu séng sé mat dat cua
RTB cho tinh Quang Ninh chi yéu tap trung & thanh
phé Ha Long, Cim Pha, Uong Bi va theo quy hoach
truyén dan phat song s6 giai doan trudc nim 2016
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cua VTV, VTC va AVG, dién phu soéng ctia cac don
vi chi tép trung & cac thanh phé 16n va khu dong dan
cu trén toan quéc, do d6 chua dap tmg duoc cho cac
khu vyc Mién Dong, ving cao, bién gidi hai dao
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[13]. Bé dap ung dugc cho cac khu vuc nay, Dai
phat thanh Truyén hinh Quang Ninh phai xdy dung
mo hinh phat séng va trién khai trén 2 mang don
tan kénh 46 va kénh 48. S6 luong may phat hinh sb
(du kién) can 4 may 2KW va 9 may 500W véi do
cao cOt Anten phat song tuy thudc vao diéu kién dia
hinh ting tram phat (tr 40m-125m) nhu minh hoa
trén Hinh 3. Giai phap vé truyén dan la thué ha tang
cap quang bang thong rong (IP/8Mbs) clia cac cong
ty vién thong.

Hinh 3. Mo hmh ban d@o phat séng SFN ciia truyen
hinh Quang Ninh

Ap dung m6 hinh truyén séng SFN nhu trinh
bay & trén s& cho kha ning mé rong hé thong truyén
hinh s6 DVB-T2 véi su linh hoat cao, chét luong
phi song ddng déu, tiét kiém nang lugng, giam chi
phi dau tu. Ngoai ra con tao tién dé thuan loi dé tmg
dung hé théng SEN cho viéc dinh vi cac ddi tuong
(day 1a diéu ma cac hé théng phat da tan thuc hién
rat phirc tap) do tinh chét hoat dong diéu ché dong
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bo trén toan hé thong ctia SFN. Dong thO’l g1a1 quyét
dugc van de str dung hiéu qua nhit quy tan s6 va co
thé tang s6 tram phat song 1én linh hoat, dam bao
chat luong phu song t6t nhat ma khong can ting
cong sudt phat ciing nhu do cao cua anten phat.

Ngoai nhitng uu diém co ban trén mang
SFN con cho thdy nhiéu diém nbi tréi so voi mang
MFN nhu: cong suét tiéu thu ngudn toan hé thong
it hon; giam thiéu 1i dich tan do hi¢u tmg Doppler;
13i truyén phat dit liéu cling duogc giam nho; tré va
sai sb theo thoi gian it hon do giam dwoc cu ly tir
dai phat t6i cac may thu; giao thoa trong hé thong
giam,...

2.2. Mé hinh két ndi tin hi¢u truyén hinh s6 vé
tinh DTH véi h¢ thong truyén hinh s6 m3t dat
DVB-T2

So dd giai phap ghép kénh Deterministic
Remultiplexing trong khu vuc mang phat song don
tan dua ra trén Hinh 4. Trong do, tong khong ché
chinh (Main Dead-End) s& nhan tin hiéu cung cép tir
it nhat 1 ngudn, mdi ngudn duoc ghép chung vao bd
ghép kénh tham khao boi tin hiéu dinh thoi chung
IPPS (A pulse per second-mot xung mdi gidy).
M&i b ghép kénh chira mot bo thich img SFN ao
(Virtual SFN Stream). O 6 mdi bo thich tng tao ra
dong truyén SFN 4o chi 15 cau tric khdi xac dinh hé
thdng duoc dung tai ving SFN nhan & xa. Chén gbi
danh dau dinh thoi (TMP: Time Marker Packets)
trong dong SFN a0, TMP bao gom thong tin dinh
thoi duoc do lién quan dén tin hiéu tham khao 1PPS
(6 day TMP c6 déap tng tan sb so voi tan sé khoi
truyén dan cta dong SFN).

Satsllite head end
Regional feed
Regional satellite miltiplexer
service(s) > DVB-5/82
- Modulator with
g —* rate adaptation
e | )
ors —
National feed satellite
miltiplexer
National > DVB-5/52
services Modulator with
§ ——™ rare o
(NULL pocket
nsertion)

Hinh 4. Ghép kénh Deterministic Remultiplexing trong khu viec mang phat séng don tan
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Dic trung cua mang truyén hinh sb mat dat
DVB-T2 chira dung tir 3 dén 7 by ghép kénh, mdi
bd ghép kénh mang khoang 12 chuong trinh SDTV
hoac 4 chuong trinh HDTV va mét vai dich vu Radio.

Giai phap ghép kénh Deterministic
Remultiplexing thuc hién chuyén ddi tin hiéu vé
tinh DVB-S2 thanh mot dong truyén tuong thich
v6i SFN (dong DVB-T2-MI). Giai phap nay mo ta
qué trinh b ghép kénh DVB-T2 nhan tin higu dau
vao DVB-S2 tai tao lai tin hiéu tai téng khéng ché
(Head-End) hoac tram phat 1én v¢ tinh (Uplink site).
Tai tong khéng ché/ Uplink site. Mot TS (Transport
Stream-dong chuyén tai) dwoc xir Iy trude khi nd
dugc tron va diéu ché thanh tin hiéu DVB-S2.
Tin hiéu dau vao DVB-S2 tuong thich ddy du véi
Set-Top-Box S2 va dung cho muc dich DTH. Tai
mdi tram phat song sb mat dat, tin hiéu DVB-S2
thu dwoc giai tron va xir Iy dé tao ra tin hiéu ghép
DVB-T2 thich tng téc do, ddng bd va tao ra dong
truyén tai T2-MI.

Tai cac tram may phat mang khu vuc s€ nhan
it nhit 1 dong truyén tai cho dau vao bo giai ma
ghép kénh Deterministic Remultiplexer, rat trich
thong tin dinh thoi tir goi TMP trong dong truyén
40 SFN dé xuit ra dong SFN day du cho cac bo
diéu ché trong mang SFN. Viéc chén chuong trinh
dia phuong vao hé thong duogc giai quyét thong qua
giai phap trung tam hoac ghép kénh khu vuc. Vi
phuong phap trung tam, chuong trinh qudc gia va

tAt ca cac chuong trinh khu vyc va két ndi SI duoc
duoc gui dén tht ca cac tram khu vuc ¢ d6 chuong
trinh khu vyc tuong ung va dir liéu dap tng dugc
rat trich. Pay la phuong phap ghép kénh thong
thuong nhu phuong phép ghép kénh FAT tdc do bit
tir 70Mbs dén 100Mbs.

Ghép kénh Deterministic Remultiplexer la
mot cong cu da nang, cod thé linh hoat thyuc hién tron
nhiéu dich vu tir nhiéu dong truyén tai, nhiéu thanh
ph'?m khéc nhau, anh xa lai goi PID va xir nhu bo
ghép kénh thong thuong.

2.3. M6 hinh két néi tin hi¢u mang quang/IP cho
hé thong truyén hinh s6 m3t dat DVB-T2

So d6 két ndi mang quang/IP cho hé thong
DVB-T2 dua ra trén Hinh 5. Trong so dd nay,
tin hiéu truyén hinh Quang Ninh SDI cing céc
ngudn tin hiéu dich vu khéac sau khi qua b ma hoa
Encoder EDBOX nén duéi dang s6 H264 (MP4) s&
dugc truyén dén bo Switch 3COM dinh dia chi IP
va dugc truyén qua Module quang. Tiép theo, tin
hiéu duoc truyén dén mang WAN cua nha cung cép
dich vy vién thong dén cac tram phat song ciia 14
huyén, thi x4, thanh phd trong tinh Quang Ninh. Tai
cac tram phat song dia phuong s€ sir dung giai phap
ghép kénh Deterministic Remultiplexing trong khu
vuc mang phat song don tan. Nhu vy, hé thng c6
thé ghép nhiéu nguodn tin hiéu trén duong truyén
quang cho phép tiét kiém bang thong.

((( ))) SW-3COM
SDI Decoder 1 Lals
:. — EDBOX-QTVI Cals IP {172.xx.xx.x)
i DI Decoder 2 - "
B MUX H EDBOX-QTV3 powrrs P (172.xxxxx) [ Optical Fiber
SDI Decoder 3 Cal
. . EDBOX- D. vu IP (192.xx.xx.x}
Transmission
Station
((( ))) SW-3COM
o1 Decoder | Cats
.ﬁ_{ EDBOX-QTVI IP (172.x%.XX.X)
_SD1 Decoder 2 -
MUX [« EDBOX-QTV3 [cap | 'WUI72xxaxx) 4g Optical Fiber
SDI Decoder 3 Calb
EDBOX- D. vy IP (192, xx.%x.x)
Transmission
N WAN
Station (VTN)
SW-3C0OM
Kénh truyén hinh | _spi Encoder 1 IP (172.x%.%X.%)
QTVv1 EDBOX Caté
Kénh truyén hinh | sD1__ Encoder 2 IP (172.xx.%x.X)
QTV3 EDBOX Cat6
Optical
| Fiber

Hinh 5. So d6 két n6i mang quang/ IP cho hé thong DVB-T2
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2.4. M6 hinh hé théng san xuét va phat séng sb
DVB-T2

M6 hinh hé théng san xudt chuong trinh,
truyén dan va phat song s dugc dé xuat nhu Hinh 6.
Trong so dd nay, khdi Sub-Control Room Facilities
s€ tiép nhan cac tin hiéu dau vao bao gém: dir liéu
quay cac chuong trinh bén ngoai nhu thoi sy, chinh
tri, vdn hoa, thé thao,... va dugc Capture vao hé
thdng Server luu trir chwong trinh theo timg chuyén
muc riéng biét. Ngoai ra, con nhan céc tin hiéu tir
xe truyén hinh luu dong quay ngoai hién truong, tin
hiéu tir tredng quay hodc cac chuong trinh tir cac td
chirc xa hoi hoa hodc tir trén mang Internet.

Khdi Video Provider 1a bd phéan nhan tin hi¢u
cac chuong trinh phat lai tir cac kénh dugc mua ban
quyén cia nudc ngoai, phim HD va ca nhac, cac
chuong trinh liveshow quéc té thong qua chao thu
vé tinh. Qua hé théng quan 1y va bién tap chuong
trinh rdi dua qua hé thong khéi Main Control dé lya
chon va bién tap thoi lugng phat song.

ISSN 2354-0575

Khéi Main Control Room tlep nhédn cac
nguon tin hiéu tir cac khdi trén, cac ngudn tin hidu
dau vao tir cac chuong trinh dugc bién tap lai hoac
céc chuong trinh dugc thuc hién tryc tiép. Bién tap
dan dyng lai cac chuong trinh can thiét, 16ng ghép
cac tin hi¢u khac nhu cac bang chir, cac tai liéu,
tu liéu bén ngoai va xem trudc cac ngudn tin higu
trude khi phat song. Long ghép logo cua Dai truyén
hinh va thuc hién tach cac nguén tin hiéu trudc khi
ma hoa.

Khéi Compression and Multiplexing
Facilities thuc hién ma hoa ludng dir liéu TS (ma
héa MPEG-4), thuc hién ghép cac ludng dir liéu,
trdo bit, trao thoi gian, ghép ma ndi, ma ngoai. Sau
d6 ludng tin hiéu dugc diéu ché theo phuong phap
OFDM d¢ truyén di.

Khoi Transrmttlng la b phan phat song bao
gom Server, by phan diéu ché song mang cao tan
dé phat séng.

Hinh 6. M6 hinh so dé khéi hé thong san xudt va truyén dan phat séng s6 DVB-T2
cho 1 kénh HDTV va 1 kénh SDTV

3. Két luan

V6i cac qubc gia bit dau trién khai truyén
hinh s6 ¢6 rat nhiéu nudce lya chon chuidn DVB-T2.
Vi cac nudc ASEAN, trong d6 c¢6 Viét Nam déuda
trién khai cac hé thong theo chuan DVB-T thi viéc
phat trién 1én DVB-T2 1a tat yéu do tinh 6n dinh,
canh tranh cao cta chun nay. Cac dy 4an DVB-T2

Khoa hoc & Cong nghé - S6 10/Thang 6 - 2016

thir nghiém tai Viét Nam da cho thiy kha nang doi
moi, thanh cong trong linh vuc quang ba ndi dung
s6. Theo chi dao cuia chinh phu, dén nam 2020, cac
hé thong truyén hinh cia Viét Nam s& phai hoan
thanh sé hoa. Mic du vay, viéc trién khai trén dién
rong hé thdng nay gip phai khong it khé khan do
dic thu riéng ciia mdi khu vire. Ddi véi cac ving ¢6
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dia hinh phtrc tap nhu Quang Ninh, viéc trién khai
hé thdng can duoc tinh toan ki ludng dé dam bao
chit lugng va mirc do dau tur tai chinh hop 1y. Giai
phap d& xuat cho hé thong quang ba truyén hinh
s6 dinh hudng ting dung cho Quang Ninh trén day
dugc xay dung véi mo hinh phu song SFN, st dung

hoa viing phi song va tiét kiém chi phi. Dbi vi mot
sO “ving 16m” ¢6 s lwong thué bao it (ving siu,
xa) co thé su dung dich vu DTH. Céc “vung 16m”
& d6 thi can can nhéc gitra viéc ting cong suit may
phat hay sir dung mang cap [15] dé khic phuc cho
hai hoa giita cung cip dich vu va chi phi dau tu.

cac may phat s6 co cong sudt khac nhau dé t6i wu
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CONSTRUCTION MODEL OF DIGITAL TELEVISION BROADCASTING SYSTEM
WITH DVB-T2 STANDARD FOR QUANG NINH

Abstract:

The second generation terrestrial digital video broadcasting (DVB-T2) with superior properties
compared to the generation terrestrial digital video broadcasting (DVB-T) has confirmed that it is good
method for high definition television (HDTV), 3D television (3DTV), and creating opportunities for
expanding new services. Many countries around the world have researched and applied, and successfully
deployed the DVB-T2 and have received good responses and support of television viewers. In Vietnam, the
DVB-T2 has been also researched and successfully tested. However, the wide expansion of the DVB-T2
in the government scheme of the television digital until 2020 has been faced many difficulties on complex
relief such as Quang Ninh province. The present paper presents a model solution of transmission systems,
application-oriented broadcast for television in Quang Ninh with the DVB-T2.

Keywords: DTTB, DVB, DVB-T, DVB-T2, Quang Ninh television.
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