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M6 stra l5i trong he thdng truydn hinh sd qua ve dnh
thc h9 thft 2 (DVB-S2)
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Nhfn ngiy 20 thilng 4 ndm 2010

T6m tit. Trong linh qrc tnry€n hinh sti, truydn hinh sii qua ve tinh (DVB-S) thanh c6ng hon ci.

Ngay tu nhihrg ntrm cui5i cria thiS ki )Oq DVB-S di duo. c ring dUng rQng rdi vi ngdry nay cl6 phri

s6ng lfiip hdnh tinh. Thay vi chi truydn dugc 2 chuong tinh truyen hinh tuong tU, mQt b0 ph6t

tt6p ngdy nay c6 n6 truyAn dugc hon l0 chuong trinh tuydn hinh si5 ch6t luqng cao. truy6n hinh

s6 qua vQ tinh th6 he tht 2 (DVB-S2) th4m chi cdn c6 th6 truydn toi 20 chuong trinh. Bii b6o gioi

thiQu mQt trong nhrhrg giai ph6p ky thuAt sri dgng tong DVB-S2, d6ld ml sria t5i ve m0t sii t6t
qui m6 ph6ng beng Matlab thgc hiQn bdi uic gie nhim minh chimg lqi ich cria m6 LDPC so voi

md CC sti dgng trong DVB-S.

1. Gifi thiQu

Bni b6o tinh biy mQt trong nhirng gini ph6p

ky thuat sri dqng tong DVB-S2 ld ml sria l6i vdr

mQt sti t<6t qure m6 ph6ng tlugc tric gii thgc hiQn

bdng chuong tinh Matlab nhim chimg minh

tffi uu viQt cria lo4i md n}y so voi mi CC vi RS

sri dgng trong DVB-S.

2.Dgngthri'c dtliQu trong DVB-S2

Trong h€ th6ng truy0n hinh si5 qua v€ tinh

ilr, saa-ra3l8ll9.
E-mail: ntt@vtv. gov.vn

ft6 he tht 2 (DVB -s2), md phdng ve l6i FEC
coding) bao giim md ngodi (BCH) vdmd trong

(LDPC).nl

Ddng dt liQu tliu vdo ld BBFRAME vi
ddng dt li€u dAu ra ld FECFRAME. M6i

BBFRAME (K5"1 bits) duqc xrl ly boi bQ ml
ho6 FEC d6 teo ra mQt FECFRAME (n1o. bits).

Bit chin le (BCIIFEC) cria mi ngodri BCH tluo. c

gfn vdo sau BBFRAME, vd bit chin 16

(LDPCFEC) cria md trong LDPC <luo. c gin vio
sau trudmg BCIIFEC nhu tlugc tinh biy trong

hinh I duoi t16y.
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Nu"n: krap"

' Hinh l. D4ng thric dii liQu.

(nrcp":64800 bits voi FECFRAME binh thudrng, rrdp": 16200 bits voi FECFRAME ngin)

Bang I bao gdm c6c th6ng sti cria mI FEC e5i voi FECFRAME binh thudng (rr@": 64800 bits),
vdr bang Z dOiviiFECFRAME ngin (nro. : 16200 bits ).

Bang 1. Th6ng s6 f'pC e6i voi FECFRAME binh thuong (nrop. : 64800 bits)[2]

MA LDPC Block BCH chua md ho6 Block BCH tld mi ho6 BCH sria tl6i Block LDPC de md ho5
Kr*r' kro* Ilra*

t/4
t/3
2/s
t/2
3ls
2t3
314
4t5
5/6
8/9
9/to

16008
21408
25728
32208
38688
43040
48408
51648
53840
57472
58r92

r6200
21600
2s920
32400
38880
43200
48600
52840
54000
57600
58320

t2
t2
t2
t2
t2
l0
t2
l2
l0
8

8

64800
64800
64800
64800
64800
64800
64800
64800
64800
64800
64800

(q6* bits)

Bing2. Th6ng s6 fpC A6i voi FECFRAME nCen (qdp" : l62}Obits )t2l

MA
LDPC

BlockBCH
chuami ho6
Kr"-r,

Block BCH BCH sua t-l6i
dd md ho6
Nr*r,

Tli le LDPC hiQu dung Block LDPC
h&vrozoo tld md ho6

t/4
t/3
2/5
r/2
3/s
2/3
3/4
4ls
s/6
819

9/10

3072
5232
6312
7032
9552
10632
tt712
12432
t3152
t4232
NA

3240
5400
64800
7200
9720
10800
I 1880
r2600
13320
14400
NA

t2
t2
t2
t2
t2
t2
t2
t2
t2
t2
NA

r/5
r/3
2ts
4/9
3/5
2/3
tUrs
7/9
37/45
8/9
NA

r6200
r6200
r6200
16200
16200
t6200
r6200
16200
16200
r6200
NA
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3. Me ngoni @CH)

M[ sua t-l5i BCH (Nur,, Kur,) <lugc fmg

dgng cho m6i ggrRAME (Kb.h) d6 tao ra c6c

g6i c6 khi nlng ktrAng tdi. Cac th6ng sti BCH

<l6i voi nrap" = 64800 <luo. c trinh bdy trong bang

I vd n16* : 16200 clugc trinh bdy trong bing 2.

Da thric sinh cria md BCH sria t-l5i dugc

t?o ra boi phdp nh6n voi c6c dathric t ddu ti6n

tr6n bang I ei5i voi nr@": 64800 vir trOn bang 4

etii voi nrdpc: 1.6200

Bang 3. Da thric BCH (d6,i voi FECFRAME binh thuong aa.:64800)

gr(x)
gz(x)
gr(x)

e4(x)
gs(x)
gr(x)

c?(x)
gr(x)
gs(x)
gro(x)
gn(x)
grz(x)

I *x2+x3+x5+xr6
I *x*xo+xt+x6+x8+xl6
I + x2 + x', +xo + xs + x7 + xt +xe +xlo +xlt + xt6

I +x2 + x4+ xu + xe + xll +x12 + xlo + xt6
I + x + x' +x' + x5 +x8 +xe + x10 + xtl + xl2 lxtu
I +x2 +xo+xt +x7+x8+xe +xlo+xt2+xl3 +xl4+x16
I +x2 +xs +x6+x8+x9+xlo+xll +xt3 +xl5 +xl6
I +x + x' +xt + x6 + x8 +xe +xl2 + xl3 + xt4+xtu
I *xs + xt +x' + xlo +xll +xtu
I + x * x' +xt + x7 +xE +xlo +xl2 + x13 + xl4 + xl6
I + x2 +x3 + x5 +xe + xll + xl2 + xt' +*tu
1 +x *x5 +x6 + x7 + xn +xlt +xl2 + xl6

Bang 4. Da thric BCH (ddi voi FECFRAME ng6n
nrop": 16200)

gr(x) ltx*xr+x5+xr4
gz(x) I +x6+x8+xll +xr4
e.(x) l+ +xe+xlo+xln
i.i-i t+ 8+xro+xt2+xr4

gr1*; I +*t xn+x6+x8+xe+xtt +xt3 +xl4
g6(x) I +x3 x7+x8+xe+xl3+xlo
er(x) 1 + x2 +xs +x6+x7 + xlO+xll + xl3 +xl4
gri-i t * *t * rlt + rln + 4to *rtt +_Ito

en(x) I * x* x2 + x3 +xe+ xlo+xl4
g,rtil r + x3 + x6 + xe + xrr + xl2 + xl4

Qu6 tinh BCH md c6c bits th6ng tin m:
(-* *, -r, rrrk 

6"1,-2, 
. . .mr, mo) thanh tu m5

c: (m1*,-lr lllk6.,-2, ...h1,m0, dr,., -kb"h-1,

il*r-u* -2, dr,6) ttugc thgc hiQn nhu sau:

NhAn tla thric thdng tin
m(x) : rrltaol-rXkht-t -r- fituaci -2 xkl",n-2 +

...* m1x + moby {un-kn"n

Chia xna"r 
-ka.i m(x) cho tla thrlc sinh g(x).

Dat d(x) li s5 du:

d(x) : dn *, -o *n-lxn 
b", -k a"l -l + d1x + dn

Ggi c(x) ld tu md

c(x): {un'ka"nm(x) + d(x)

4. Mn trong (LDPC)

LDPC m5 mQt c6ch h€ thOng kfi5i bit thdng

tin voi kich thu6c ku*, i : (io, ir, ...iuu*-r)

thenh dr mi voi kich thudc Drapc, c : (io, it,
...iku*-r,Po, Pr, ...P+up"-u,o*-r) viQc truy€n c6c

tu md tluo. c bit ddu theo tht tu tu io di5n tri5t voi

Pn6*-k6*-r
Th6ng sl5 ma LDPC ( qap", krap.) iluo. c trinh

bny tai bang I vi bang 2. 13,41.

4.1. MA ffongvoi FEC FMME binh thwng

Nhi-em v1r cta bQ mi hoi li xic dlnh q6n" -

kra* bit ctrin le ( po, pr, ...pnu*-kuo"-t; tlOi voi

mdi block kra. bit th6ng tin (i6, i1, ...i1,r*-1)
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Quy trinh tluo. c thgc hiQn nhu sau:

Khoi diu po = pr, ...pn up"-u,oo, -, = 0

CQng c6c bit th6ng tin diu ti€n is vio c6c bit
cnin te c6 ctia chi itugc x6c dinh 28 D0

Vi dU: 2/s 108

r/2 90

Po: Po @ io 315 72

, Pztat: Pztet @ io 'r!:, 
uoo,

Ptoagt 
: Prolsr (E io 415 36

5/6 30

Pz+o: Pzco 
(E io 8/g 20

Ptooll:Ptoon: (E io 9llo l8

praoz::prsozr@ io 4.2.MdtrongvoiFECFRAMEngdn

Psoo: Psoo @ io 
Gi6 fi cria q tti5i voi khung (FRAMD ngin

Pgztg: Pszzs @ io tlugc tinh bdy trong bang 6 t4l
pntze : Przszo (D io Da-- t -:! c ^-,-^ ^ *A: -.t: r-t^---^Bang 6. Gi6 tri cua q ei5i voi knung (FRAME) ngin

Ptoszg:Pro:zs @ io
Tll9md q

Psoos 
: 

Peoes tt lo , ll4 36 |
Pzwzs:Pzoszs (E io 213 30

zls 27

Pszze:Pazzo @ io ll2 25

315 18

213 ls
Voi 359 bit thdng tin tiiip theo i., m:1,2, 314 12

..., 359 cQng in' vdo c6c tlia chi cria bit chin le 415 l0
g6n cho 359 bit th6ng tin i^, m:361,362 5/6. 8

719 clugc tinh theo c6ng thric: 8/9 5

{ x + (m mod 360) x q } mod ( nrao" - krap" )
Trong tl6: 5. MOt s6 t<6t qui m0 phdng

x li tlla chi qia bit chin 16 rmg voi bit th6ng
tin i36s Nhem so sdnh tinh uu vi€t cria md sria l6i

LDPC vi BCH sri d\mg trong DVB-S2 so voi
md CC vi RS sri dgng trong DVB-S, tac gii tl6

,l Isti dgng phdn m€m Matlab m6 ph6ng hai h€

thlSng n6u tr6n voi c6c truong hgp .U th6 sau:

Bang 5. Gi6 ti cua q tl6i v6i khung (FRAME)
binh thuong

Ti6p tgc thUc hien ph6p tinh sao cho bIt <16u

tui: I

Pi:Pi@ Pt-t

i:1,2,...,nre"-hon-1 l.phuongthricttiducrri5qlsr, glQmell2
GiSdcui5icingctapi,i:0, l,...,tlrapc - z.phuongthrictti€ucli5qPsr, tylQmd2/3

kap"-l chinh li bit chin 16 p ; :_ __:_3. Phuong thric <li€u ch6 QPSK, ty lQt md 314
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Hinh 2. So AO WrOi hg thi5ng DVB-S2.

100 + cc aPSK1z (2)

+ LDPC GPSK 1t2 (1)

+ LDPCOPSKIn$

10'r

tI
lU
(D

q/No (dB)

Hinh 3. Di€u ch€ QPSK, ty Qme,U2.
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*
+

cc oPslcn 0)
LDPC APSK 2/3 (2)

8

%i\ (dB)

Hinh 4. Di€u ch€ QPSK, ty l€md2l3.
a

+ cc aPSK 3/4 P)
+ LDPC APSK 3/4 (1)

4681012
q/No (dE)

Hinh 5. Di6u chti QPSK, ty lQme3/4.

lil 16
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Kiit qui md phdng cho th6y d0 ch6nh lQch

vA Aq tqi (gain) giiia hai h€ th6ng trong trudng

hqp th6p ntr6t u 7dB @iAu ctrti QpSt<, r! lQ me

3/4) vdcao nh6t h I1.5 dB @iAu ctrti qrSf, 6i
lQmerl2).

KGt luin

H0 th6ne truydn hinh s6 qua vQ tinh th6 he

<tiu (DVB-S) sri dqrng md sria sai convolution

code voi 5 khi ndng lga chgn f! lQ me vi hiu
htit c6c nudc tl€u sri dgng fj lQ me 314. Trong
khi d6 DVB-S2 sri dsng LDPC code voi I I khe

ning lga chgn tj' lQ md kh6c nhau cho cdc

khung dt li€u binh thudmg vi 10 khi ndng lga

chgn f! lQ md cho c6c khung dt liQu ngin. Voi
md ngodi BCH code vd md trong LDPC, truydn

hinh sd qua ve tinh this he thri 2 (DVB-S2) de

clgt <tugc dung lugng truyAn dt liQu lon hon

nhidu so voi DVB-S vd d0 tin c{y cao hon.

Ctng voi viQc img {rng c6c c6ng nghQ moi
kh6c, DVB-S2 tld <l6p img tluo. c viQc truyAn si5

luqng chuong trinh ngdry cing tdng ke ca aOi

voi truyAn hinh dO phan gi6i ti€u chuAn

SDTV(Standard Definition Television) vd

truy€n hinh dO phdn gi6i cao HDTV (High
Definition Television).

Kf hiQu vi chii vi6t tit:
I6APSK: l6-ary Amplitude and Phase Shift Keying

32APSK: 32-ry Amplitude and Phase Shift Keying

SPSK: 8-ary Phase Shift Keyrng

BB: BaseBand

BB FRAME: BaseBand Frame

BCH: Bose-Chaudhuri-Hocquenghem

BCH-FEC: BCH Forward Error Correction

CC: Convolution Code

DVB: Digital 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: Sl5 lugng bit trong block BCH ehua md ho6

Kldpc: Sii luqng bit trong block LDPC chua md h6a

Mch: 56 luqng bit trong block BCH da md horl
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Forward error correction code in second generation
of digital satellite television (DVB-S2)
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Ngo Thai Tri

Vietnam Television, 43 Nguyen Chi Thanh, Hanoi, I/ietnam

In the Digital Television field, Digital Video Broadcasting Satellite - DVB - S is the most

successful one. Since the last few years of the XX century, DVB-S has been already widely applied
and now covers the whole planet. Instead of transporting only two analog televission programs, one

transponder nowaday can convey more than l0 high quality digital television programs. Second

generation satellite television (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 code in comparition with CC used in DVB-S.


