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Ma siraldi trong hé thong truyen hinh s6 qua vé tinh
thé ha tha 2 (DVB-S2)
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Nhan ngay 20 thang 4 nam 2010

Tom tit. Trong linh vuc truyén hinh sb, truyén hinh sb qua vé tinh (DVB-S) thanh céng hon ca.
Ngay tir nhitng nam cubi ciaathé ky XX, DVB-S da dugc ing dung rong rdi va ngay nay da pha
s6ng khip hanh tinh. Thay vi chi truyén dugc 2 chuong trinh truyén hinh twong ty, mot bo phat
d4p ngdy nay cd thé truyén dugc hon 10 chuong trinh truyén hinh s chat lugng cao. Truyén hinh
sb qua vé tinh thé hé thir 2 (DVB-S2) tham chi con cd thé truyén téi 20 chuong trinh. Bai béo gidi
thiéu mot trong nhitng giai phap ky thuat sir dung trong DVB-S2, d6 |a ma sira 15i va mot sb két
qua moé phong bang Matlab thyc hién boi téc gia nhim minh ching loi ich cia md LDPC so Véi

mé& CC sir dung trong DVB-S.

1. Giéi thigu

Bai bzo trinh bay mét trong nhitng giai phap
k¥ thuat sir dung trong DVB-S2 |a ma sira l6i va
mat sb két qua md phong duoc téc gia thyc hign
bing chuong trinh Matlab nhim ching minh
tinh wu viét cialoai mé nay so véi ma CC vaRS
su dung trong DVB-S.

2. Dang thirc dir liéu trong DVB-S2

Trong h¢ théng truyén hinh s6 qua vé tinh
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thé hé tha 2 (DVB-S2), ma phong Vvé 16i (FEC
coding) bao gom méa ngoai (BCH) va ma trong
(LDPC).[1]

Dong dir liéu dau vao la BBFRAME va
dong dir lieu dau ra la FECFRAME. Mai
BBFRAME (Kpe, hits) dugc xu ly boi bo mé
ho& FEC dé tao ra mot FECFRAME (nigy. bits).
Bit chin I¢ (BCHFEC) ciia ma ngodi BCH dugc
gin vao sau BBFRAME, va bit chin lé
(LDPCFEC) ciia mé trong LDPC dugc gin vao
sau truong BCHFEC nhu dugc trinh bay trong
hinh 1 dudi day.
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B Nbch = Kidpc -
< Kpeh > < Nocn-Kpen > <« NdncKidpe >
BBFRAME BCHFEC LDPCFEC

(n|dpc bi tS)

A
v

Hinh 1. Dang thuc dir liéu.
(Nigpe = 64800 bits voi FECFRAME binh thuong, nig, = 16200 bits véi FECFRAME ngén)
Bang 1 bao gom céc thong s6 ciia ma FEC d6i véi FECFRAME binh thudng (nigee = 64800 bits),
vabang 2 d6i véi FECFRAME ngan (nigye = 16200 bits).

Bang 1. Thong sb FEC ddi véi FECFRAME binh thuong (ng,e = 64800 bits)[2]

MA LDPC Block BCH chuamdhod Block BCH ddmahod BCH sirat-16i Block LDPC d&mahoa

Kben Kidpc Nidpe
1/4 16008 16200 12 64800
1/3 21408 21600 12 64800
2/5 25728 25920 12 64800
1/2 32208 32400 12 64800
3/5 38688 38880 12 64800
2/3 43040 43200 10 64800
3/4 48408 48600 12 64800
4/5 51648 52840 12 64800
5/6 53840 54000 10 64800
8/9 57472 57600 8 64800
9/10 58192 58320 8 64800

Bang 2. Thong sb FEC ddi véi FECFRAME ngan (N, = 16200 bits)[2]

MA Block BCH Block BCH BCH sirat-13i Ty |é LDPC hiéu dung Block LDPC
LDPC chwvamahod  damahoa Kidpcr16200 damahoa
Kbeh Npch

1/4 3072 3240 12 1/5 16200

1/3 5232 5400 12 1/3 16200

2/5 6312 64800 12 2/5 16200

1/2 7032 7200 12 4/9 16200

3/5 9552 9720 12 3/5 16200

2/3 10632 10800 12 2/3 16200

3/4 11712 11880 12 11/15 16200
4/5 12432 12600 12 719 16200

5/6 13152 13320 12 37/45 16200

8/9 14232 14400 12 8/9 16200

9/10 NA NA NA NA NA
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3. Méangoai (BCH)

Ma sra t-|6i BCH (Nbch, Kbch) du'()’C 1’rng
dung cho méi BBFRAME (Kp,) dé tao ra cac
go6i c6 kha ning khang 15i. Cac théng sd BCH

ddi Vo Ny = 64800 duoc trinh bay trong bang
1 vanigy. = 16200 duoc trinh bay trong bang 2.

Pa thtc sinh cia ma BCH sira t-15i dugc
tao ra boi phép nhan véi cac dathic t dau tién
trén bang 3 ddi V6i Nigee = 64800 vatrén bang 4
ddi Vi Nigye = 16200

Bang 3. Pathtic BCH (d6i v6i FECFRAME binh thuong nigye = 64800)

au(X) 1+X+x+x°+x"®

0(X) LHx+x+x+x8+x3+x®

%0 1+ 33+ X+ x5+ X+ 30 + %0 + x4 x26
9:(%) 1+ + 5+ %8+ %%+ 5+ X2 4 x4 4 x16

(%) 14+ x4+ 33+ 3 4+ 3E + 30+ %0 + 5t 4 x12 4516
%X 1452+ X+ 35+ X7+ 3+ X%+ X0 + x12 + %13 + x4 4 x16
g% 1+ +5+ X+ xB 45 + x20 + x2 4+ x23 4 15 4 x16
gs(X) L X4+ 35+ 3 38 + 30+ X2 + ¥ + x4 4 x16
go(X) 138+ %7+ %0 + x2 + x4 x26

Gio(X) 14 X452+ 35+ X 438 + %0+ 22 4 33 4 x4 4 516
G2(%) 1+ 53+ 55 + 5%+ X+ x2 4 %13 4 x16

Gio(X) 1+ x4+ + X 437+ x4 x22 4 x16

Bang 4. Pathirc BCH (ddi véi FECFRAME ngén
Midpc = 16200)

Gu(¥) 1+x +x3+x+x7

B(X) 1+x0+x+x + x4

ga(x) 1+x+x2+x8+x%+x0+xM

Ga(X) 1+X4+ X+ 4510+ x12 4 x4

05(X) 1+ X2+ X+ 30 45 + X + X1 4 x13 4x14
Ge(X) 150+ X+ 43 + x4 x4

Gr(X) L+X2+55 450 +x7 + 10+ x4 x1% 4 x14
gs(X) 145+ + 5 + 510 + x4 x4

go(x) 1+x+x2+x3+x%+x0+xM

Gro(X) 1+ + 50+ + 3L + %12 4 x4

Gua(¥) 1+ X4 + X1+ x12 4+ x4

Go(X) L+ X + X2+ X% 4 X5 430 + X + 58 + 510+ 513 4 x4

QUuA trinh BCH ma céc bits théng tin m =
(M, -1 M -2, .My, M) thanh tir méa

e

C = (Mg 10 Mgy 20 ML Moy Ghy ey -
et K ey -2 d;, dp) dugc thuc hién nhu sau:

Nhén dathirc thong tin

mX) = my,, axbhd +my o X<+

d

...+ MyX + mgby X" beh ® beh
Chiax" ben *ben m(x) cho da thirc sinh g(x).
Dit d(x) 1asb du:

d(X) = G ey, -2X" 00 0o 4+ X + Do
Goi ¢(x) late ma
c(X) = X"beh Kbch m(x) + d(X)

4. Mé&trong (LDPC)

LDPC mamét cach hé thong khéi bit thong
tin voi kich thuoc Kige, | = (o, i1, ik g 1)
thanh tor mé véi kich thudc nigee, € = (io, i1,
i gog 1y Poy Py Py kg -1) VIEC truyén cac
tir ma duoc bat dau theo thi ty tir i dén hét véi
Pn 1dpc Kidpc L

Thong s6 ma LDPC ( Nigpe, Kigpe) dugc trinh
bay tai bang 1 vabang 2. [3, 4].

4.1. Matrong véi FEC FRAME binh thuong

Nhiém vu cua b mé hoa la xac dinh nygy -

Kigpe bit chd@n 1& ( po, p1, P g0 1gpo-D) ddi voi

mdi block Kigpe bit théng tin (io, s, kg 1)
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Quy trinh duoc thuc hién nhu sau:
Khoi dau po = py, Py gog K gpo-L = O
_ Cong céc bit thong tin dau tién i vao céc bit
chan 1¢ ¢ dia chi duoc xac dinh
Vi du:
Po=poA o
Po767 = Parer A o
P1o401 = P1oser Ao
P2do = P20 A o
Preoss = Prsoss A o
Prse7s = Pusers A o
Psos = Psos Ao
Pozre = Pozre A o
Proses = Przszs A o
Prosze = Prosze A o
Psoes = Psoes Ao
Pooses = Pacszs A o

Ps226 = Ps226 A io

Vi 359 bit thong tin tiép theo i, m=1, 2,
..., 359 cong i, Va0 cac dia chi cia bit chan lé
gan cho 359 hit théng tin iy, m=361, 362, ...,
719 dugc tinh theo cdng thic:

{ x + (m mod 360) x g} mod ( Nigpc - Kidpc )

Trong do:

x ladia chi ciabit chin 1é ang véi bit théng
tin i360

Tiép tuc thyuc hién phép tinh sao cho bat dau
tri=1

p=pA pu

i=12 .., Nidpc - I(Idpc'l

Giatri cudi cing caap, i =0, 1, ..., Ny -
Kigoe-1 chinh labit chdn 1é py

Bang 5. Giatri cua q dbi voi khung (FRAME)

binh thuong
Tylé ma q
4 135
2/3 120
2/5 108
12 90
3/5 72
2/3 60
3/4 45
4/5 36
5/6 30
8/9 20
9/10 18

4.2. Matrong véi FEC FRAME ngan

Giatri cia g d6i véi khung (FRAME) ngin
duogc trinh bay trong bang 6 [4]

Bang 6. Giatri caaq déi véi khung (FRAME) ngén

Ty ¢ ma q

va 36
2/3 30
2/5 27
2 25
3/5 18
2/3 15
34 12
4/5 10
5/6 8

8/9 5

5. Mgt sb két qua md phéng

Nham so sanh tinh vu viét caa ma sira |6i
LDPC va BCH sir dung trong DVB-S2 so0 véi
ma CC va RS sir dung trong DVB-S, téc gia da
st dung phan mém Matlab md phong hai hé
thong néu trén véi cac truong hop cu thé sau:

1. Phuong thirc diéu ché QPSK, ty 1é ma 1/2
2. Phuong thirc diéu ché QPSK, ty I¢ m& 2/3
3. Phuong thirc diéu ché QPSK, ty l¢ ma 3/4
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Hinh 2. So dd khdi hé théna DVB-S2.

+  CCQPEKIZ (2)
% LDPC QPEK 12 (1)

*  LDPC QPSK 172 (1)

Hinh 3. Bidu ché QPSK, ty 16 ma 1/2.
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10 i+ CCOQPSK23(1)
|+ LDPC QPSK 243 (2)

EER

10'5 ] 1 1 | 1 1
2 4 & 3 10 12 14
E, /M, (4B}

Hinh 4. Bidu ché QPSK, ty 16 ma 2/3.

% CCQPSK 34 (2)
* LDPC QPSK 304 (1)

BER

1|:|-5 ] ] ] | 1 1 1
2 4 B g 10 12 14 16
E, /N, (dB)

Hinh 5. Bidu ché QPSK, ty |6 ma 3/4.
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Két qua md phong cho thiy do chénh léch
vé d6 loi (gain) gitta hai hé théng trong truong
hop thip nhét 1a 7dB (Piéu ché QPSK, ty 18 ma
3/4) va cao nhat 1211.5 dB (Diéu ché QPSK, ty
I ma 1/2).

K ét luan

Hé thdng truyén hinh s5 qua vé tinh thé hé
dau (DVB-S) sir dung mé sira sai convolution
code vai 5 kha ning lya chon ty Ié¢ mé va hau
hét cac nudc déu sir dung ty 1¢ ma 3/4. Trong
khi ¢6 DVB-S2 sir dung LDPC code véi 11 kha
nang lva chon ty [é ma khac nhau cho cac
khung dir liéu binh thuong va 10 kha nang lya
chon ty I¢ ma cho céc khung dit liéu ngan. Véi
mé ngod BCH code va matrong LDPC, truyén
hinh sb qua vé tinh thé h¢ thir 2 (DVB-S2) da
dat duoc dung lugng truyén dir liéu lén hon
nhiéu so voi DVB-S va d6 tin cay cao hon.
Cung voi viéc tng dung cac cdng nghé mai
khéc, DVB-S2 da d4p tng duogc viéc truyén sb
lwong chuong trinh ngdy cang ting ké ca doi
v6i truyén hinh do phan giai tiéu chuan
SDTV(Standard Definition Television) va
truyén hinh d6 phan giai cao HDTV (High
Definition Television).

Ky hi¢u va chir viét tit:

16APSK: 16-ary Amplitude and Phase Shift Keying
32APSK: 32-ary Amplitude and Phase Shift Keying
8PSK: 8-ary Phase Shift Keying

BB: BaseBand

BB FRAME: BaseBand Frame

BCH: Bose-Chaudhuri-Hocquenghem

BCH-FEC: BCH Forward Error Correction

CC: Conval ution Code

DVB: Digita Video Broadcasting project

DVB-S: DVB System for Satellite Broadcasting
DVB-S2: DVB-S2 System

FEC: Forward Error Correction

HDTV: High Definition Television

LDPC: Low Density Parity Check (codes)

LDPC FEC: LDPC Forward Error Correction

RS: Reed Solomon code

Kbch: Sb lugng bit trong block BCH chua mé hoa
Kldpc: Sé lugng bit trong block LDPC chua mé héa
Nbch: Sb lugng bit trong block BCH d& méhoa
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Forward error correction code in second generation
of digital satellite television (DVB-S2)

Ngo Thai Tri
Vietnam Television, 43 Nguyen Chi Thanh, Hanoi, Vietham

In the Digitd Tdevision fidd, Digita Video Broadcasting Satellite - DVB - S is the most
successful one. Since the last few years of the XX century, DVB-S has been aready widely applied
and now covers the whole planet. Instead of transporting only two andog televission programs, one
transponder nowaday can convey more than 10 high quality digital television programs. Second
generation satdlitetelevision (DVB-S2) can even transports approximatelly 20 digital programs. This
article presents one of the technical methods used in DVB-S2, that in the error correction code and
some simulation results carried out by the author using matlab software with the purpose of proving
the advantages of LDPC codein comparition with CC used in DVB-S.



