
 !"#%' ) +-/1%3%4 ) 6 , 8 1 1 , 2 0 1 2

97

9:; 621.397

:%<3):>-11?  !"#%'!/ <!<+-A CD!#E11? 1%'!1

 !#$&!' (.*.

+-/1 3579 $:. 3.;. =!?!'@

STUDY OF DIGITAL NEWS GATHERING SYSTEMS

Loginov M.E.

IRTE ONAT n.a. A.S. Popov

 "#%')*,.  !#%##' )+-/!#%01-235 %2%1'6 #-72'9237 7%+%:#-+3!#3: ' )%+%;-#+'0 DVB-DSNG (S2), <:'
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6+CG1-2% :'1@:'!2% ' <:'!2% CB'2:% C!2C0237 #-72'9237 5 -:!)1=%#%B'5237 )C:%623:'0.

Abstract. In article the analysis of technical performance and parameters DVB-DSNG (S2) characterizing oper-
ational quality in this standard is presented. Quantitative and qualitative performance estimation for operational quali-

ty based on computer simulation is provided.

B &@C D@E GHIJ!'$ EL?LN&HO!'$ EHENP:H RSHJ@&&T &!'H& (DSNG) ?J!U!'VLWNX SLJY[H'! J!R-

'H'@NHET. \?J!'@UVP&&T &!'HY :PN!U$' ENHE&P&&T N@ ?PJPU@'@&&T U!R'![TWNX ^P U!U@NO!'!#! ?$U'H-

^HNH PIPONH'&$ENX GHY EHENP: L NPJ:$&@Y 'HO!JHEN@&&T J@U$!D@EN!N&!#! JPELJEL N@ @LU$!'$RL@[X&!_

TO!EN$ ?J!#J@:&HY :@NPJ$@[$'. b! GX!#! D@EL L UPTOHY OJ@_& J!RJ!S[P&$ N@ IL&OG$!&LWNX UPO$[XO@

EN@&U@JN$' &@ EHENP:H GHIJ!'!#! RSHJ@&&T &!'H&. B G$c EN@NN$ J!R#[T&LN$ EL?LN&HO!'$ EHENP:H GHI-

J!'!#! RSHJ@&&T &!'H&, ^! _Y 'HO!JHEN!'LWNX L *'J!?$. b! N@OHY EHENP: '$U&!ETNX EHENP:L DVB-

DSNG [2] N@ EHENP:L GHIJ!'!#! EL?LN&HO!'!#! RSHJ@&&T &!'H&, S@R!'@&L &@ EN@&U@JN$ DVB-S2 (&@-

U@[$ SLUP:! 'HO!JHEN!'L'@NH ?!R&@DP&&T DVB-DSNG (S2)) [3, 4]. \J@Y!'LWDH NP, ^! &@ EX!#!U&$ '$U-

ELN&$c @&@[$R NPY&$D&HY Y@J@ONPJHENHO GHY U'!Y EHENP:, &@ !E&!'$ U!OL:P&N$' [3, 4] $ NPY&$D&HY E?P-

GHI$O@G$c :!UL[TN!J$' R $&NP#J!'@&H:H @LU$!- c '$UP!O!UPJ@:H MPEG (EN8040 Voyager, Ericsson

E5784/E5788 Voyager, Ericsson E5750 Voyager, Ericsson E5714 Voyager), ?!SLU!'@&! N@S[HGW LR@-

#@[X&P&HY ?@J@:PNJ$', ' TO$c &@'PUP&! NPY&$D&$ Y@J@ONPJHENHOH EHENP: EL?LN&HO!'!#! :!'[P&&T c

RSHJ@&&T &!'H&. -PRL[XN@NH ?!J$'&T[X&!#! @&@[$RL &@U@&! ' N@S[HG$ 1. 

+GIJKLM 1 � =!J$'&T[X&Hc @&@[$R NPY&$D&HY Y@J@ONPJHENHO EN@&U@JN$'

&@ EHENP:H EL?LN&HO!'!#! RSHJ@&&T &!'H& L EN@&U@JN@Y DVB-DSNG N@ DVB-DSNG (S2)

NGOGQRTO
<TGUVGOTK UG LKWOXZR [IKOGUUM UXZKU

DVB-DSNG DVB-DSNG (S2)

NGOGQRTOK \]V_K_TRQK aGUGJbUXcX aXVdZGUUM f QXVdJML]g

(!UL[TG$T d(-4, d(-8, e7(-16 d(-4, d(-8, 7d(-16, 7d(-32

b!'VH&@ S[!O@ !S-

J!S[W'@&HY U@&HY

=@OPNH U!'VH&!W 188 S@cNH, L N!:L

DHE[$ 1 S@cN EH&YJ!&$R@G$_, 3 S@cNH

R@#![!'O@ c 184 S@cNH O!JHE&!#!

&@'@&N@VP&&T

e@UJ EO[@U@fNXET R O!JHE&!#! &@'@-

&N@VP&&T U!'VH&!W 64 800 @S!

16 200 S$N $ R@#![!'OL U!'VH&!W

80 S$N

9!'&$C&f O!UL'@&-

&T c ?PJP:PVP&&T

9!'&$C&$c O!U -$U@-;![!:!&@ RS

(204,188, t = 8), ^! c!#! !NJH:@&!

C[TY!: LO!J!DP&&T S@R!'!#! O!UL RS

(255, 239, t = 8)

e!U g!LR@-h@LUYLJ$-i!O'H&#Pc:@

(BCH) $R O!JH#L'@[X&!W RU@N&$ENW

'H?J@'[P&&T '$U 8 U! 12 ?!:H[O!-

'HY EH:'![$'

k'HUO!EN$

'&LNJ$C&X!#! O!UL
9#!JNO!'Hc O!U 1/2, 2/3, 3/4, 5/6, 7/8

e!U LDPC R$ C'HUO!ENT:H O!UL

1/4, 1/3, 2/5, 1/2, 3/5, 2/3, 3/4, 4/5,

5/6, 8/9, 9/10

kHJH&@ E:L#H

D@EN!N
1,5�72 (lG
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NOXVXZiRUUM TGIJKL] 1 

NGOGQRTO
<TGUVGOTK UG LKWOXZR [IKOGUUM UXZKU

DVB-DSNG DVB-DSNG (S2)

-PVH: 'HO!JHE-

N@&&T E:L#H D@EN!N

NJ@&E?!&UPJ@

/J@&E?!&UPJ $R D@EN!N&H: (FDM) $ D@E!'H: (TDM) J!RU$[P&&T: O@&@[$'

5P!SY$U&@ 'P[HDH&@

BER &@ 'HY!U$ '&LN-

J$C&X!#! UPO!UPJ@

4BER 2 10-» × 7BER 1 10-» ×

e!PI$G$f&N EOJL#-

[P&&T E?PONJ@
m = 0,25; m = 0,35 m = 0,2; m = 0,25; m = 0,35

NGOGQRTOK \]V_K_TRQK _TK_URUUM

-$'P&X /\ EHENP:H /g;h /g\h

-!RU$[X&@ RU@N&$ENX

R!SJ@VP&&T

720n576, 704n576, 640n576, 576n576,

544n576, 576n528, 576n352

352n288, 320n288

352n240, 320n240

1920n1080i/25, 1440n1080i/25,

1280n1080i/25, 960n1080i/25

1280n720p/50, 960n720p/50,

720n640p/50

e!&I$#LJ@G$T O!UP-

J@ ENHE&P&&T '$UP!
MPEG-2 MP @ ML;

MPEG-4/AVC MP@L3

MPEG-2 422P @ ML

MPEG-4 AVC HP@L4

k'HUO$ENX GHIJ!-

'!#! ?!N!OL '$UP!

'$U 1,5 U! 15 (S$N/E

(MPEG-2 MP @ ML) 

'$U 1 U!10 (S$N/E

(MPEG-4/AVC MP@L3)

'$U 1,5 U! 30 (50 U[T 4:2:2) (S$N/E

(MPEG-2 422P @ ML)

'$U 1 U! 25 (S$N/E

(MPEG-4 AVC HP@L4)

;NJLONLJ@ UHEOJP-

NHR@G$_ O![X!J!J$R-

&HGP'HY EH#&@[$'

4:2:2 4:2:0/4:2:2

-PVH: @LU$! (!&!/ENPJP!

e$[XO$ENX

@LU$!O@&@[$'
U! 8 O@&@[$'

e!UL'@&&T R'LOL MPEG-1 Layer II; Dolby Digital
®

(AC-3) 2.0; Dolby Digital
®

(AC-3) 1 � 5.1 ;

MPEG-2 AAC-LC; MPEG-4 HE-AAC

k'HUO$ENX GHIJ!-

'!#! ?!N!OL @LU$!
'$U 64 U! 256 OS$N / E

-a_\JdGTGL]fU] jGOGaTROK_TKaK

/H? =/; (@[$ =/; (U!'VH&@ U! 2�5 :PNJ$', '@#@ 3�6 N!&&)

;PJPU&$ =/; (U!'VH&@ 8�12 :PNJ$', '@#@ U! 20 N!&&)

\P[HO$ =/; (U!'VH&@ U! 14 :PNJ$', '@#@ ?!&@U 20 N!&&)

3SE[L#!'LWDHc

?PJE!&@[
:$&. 2 D![!'$O

hHE[! O@:PJ (@[$ =/; - U! CPENH O@:PJ; EPJPU&$ =/; - U! 12 O@:PJ; 'P[HO$ =/; - '$U 12 $
S$[XCP O@:PJ.

k'HUO$ENX J!R#!J-

N@&&T =/;

B EPJPU&X!:L - 30 Y'H[H&.
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7&@[$R !E&!'&HY !E!S[H'!ENPc N@ ?JH&GH?$' !SJ!S[T&&T 'Y$U&HY GHIJ!'HY ?!N!O$' ' EN@&U@JN$

DVB-DSNG (S2) &@U@&! ' [1]. b[T !G$&OH Y@J@ONPJHENHO EHENP:H DVB-DSNG (S2) 'HO!JHEN!'LWNX

&HROL ?@J@:PNJ$', ^! U!R'![TWNX !G$&HNH TO$ENX IL&OG$!&L'@&&T &@EOJ$R&!#! NJ@ONL EHENP:H R@ J$R-

&HY L:!' ?JHc:@&&T. -PRL[XN@N LR@#@[X&P&&T N@ @&@[$RL :!V[H'HY :PN!U$' !G$&OH TO!EN$ IL&OG$!&L-

'@&&T EHENP:H &@'PUP&! ' N@S[HG$ 2. 

+&NPJIPcE :!UP[$ EL?LN&HO!'!#! O@&@[L EHENP:H DVB-DSNG (S2), ^! __ J!RJ!S[P&! ' ?@OPN$

Simulink U[T !G$&OH Y@J@ONPJHENHOH &@EOJ$R&!#! NJ@ONL, &@'PUP&! &@ JHEL&OL 1. 

#K_dUXa 1 � +&NPJIPcE :!UP[$ EL?LN&HO!'!#! O@&@[L EHENP:H DVB-S2

B :!UP[$ ?PJPUS@DP&! :!V[H'$ENX 'HS!JL N@OHY ?@J@:PNJ$' EHENP:H DVB-DSNG (S2):

- :PN!U GHIJ!'!_ :!UL[TG$_: d(-4 (QPSK), d(-8 (8-PSK), 7d(-16 (16-APSK), 7d(-32 (32-

APSK);

- C'HUO$ENX '&LNJ$C&X!#! O!UL LDPC: 1/4, 1/3, 2/5, 1/2, 3/5, 2/3, 3/4, 4/5, 5/6, 8/9, 9/10;

- O!PI$G$f&N EOJL#[P&&T E?PONJ@: 0,2; 0,25; 0,35;

- O$[XO$ENX $NPJ@G$c L UPO!UPJ$ LDPC: 50 $NPJ@G$c;

- U!'VH&@ O@UJL: 64800 S$N.

3G$&O@ Y@J@ONPJHENHO EHENP:H DVB-DSNG (S2) ?J!'!UH[!EX ?JH O$[XO!EN$ ?PJPU@&HY S$N &@

'HY!U$ EHENP:H 61 10× S$N, ^! R@SPR?PDL'@[! EN@NHENHD&! U!EN!'$J&$ JPRL[XN@NH 'H:$JW'@&X. -PRL[XN@-

N@:H ?J!'PUP&HY 'H:$JW'@&X f #J@I$OH, !NJH:@&$ C[TY!: R:$&P&&T '$U&!CP&&T Es/N0 R@ &@ENL?&HY

?!O@R@&X O!PI$G$f&N@ ?!:H[!O S$N$' BER &@ 'HY!U$ '&LNJ$C&X!#! UPO!UPJ@ '$U 1
1 10

-× U! 7
1 10

-× . =J!-

:$V&$ R&@DP&&T R&@Y!UH[HEX C[TY!: [$&$c&!_ $&NPJ?![TG$_ EPJPU 'H:$JT&HY N!D!O. B G$c EN@NN$ &@'P-

UP&! JPRL[XN@NH 'H:$JW'@&X ?JH '?[H'$ 7glk [HCP R@ d(-8 N@ J$R&HY C'HUO!ENPc O!UL LDPC, ^!

R@SPR?PDLf U!EN@N&$c O!:?J!:$E :$V ?!NLV&$ENW EH#&@[L &@ 'HY!U$ NJ@&E?!&UPJ@ N@ C'HUO$ENX ?PJP-

U@'@&&T :!UL[X!'@&HY EH:'![$'. -PRL[XN@NH 'H:$JW'@&X &@'PUP&! &@ JHEL&O@Y 2�5.

+R GHY JHEL&O$' :!V[H'! 'HR&@DHNH ?!J!#!'$ R&@DP&&T '$U&!CP&&T Es/N0, R@ TOHY EHENP:@ SLUP

?J@GW'@NH ' O'@R$SPR?!:H[O!'!:L JPVH:$ R 'P[HDH&!W BER ?$E[T '&LNJ$C&X!#! UPO!UPJ@ LDPC. 9@

GX!#! JPVH:L BER ?$E[T UPO!UPJ@ LDPC EN@&!'HNX ?JHS[HR&! 71 10-× . 9@ JPVH:L d(-8 R&@DP&&T ?!-

J!#!'!#! '$U&!CP&&T Es/N0 EN@&!'HNX ?JHS[HR&! '$U 7,9 U! 11 Ug, ' N!c D@E TO 'P[HDH&@ BER &@ 'HY!U$

UP:!UL[TN!J@ f R&@D&! S$[XC!W, R@ J@YL&!O D!#! R@SPR?PDLfNXET U!EHNX R&@D&Hc P&PJ#PNHD&Hc 'H-

#J@C O@&@[X&!#! O!UL'@&&T. 9$ RS$[XCP&&T 'P[HDH&H BER SLUP RS$[XCL'@NHEX O$[XO$ENX ?@OPN$'

MPEG-2 TS N@ O@UJ$' !E&!'&!_ E:L#H (BB) R ?!:H[O@:H, ^! SLUP ?JHR'!UHNH @S! U! 'H&HO&P&&T ?!-
J!#!'!#! PIPONL &@ R!SJ@VP&&$ (' J@R$ ?PJPU@'@&&T EH#&@[$' '$UP!E[LVS) @S! U! &P:!V[H'!EN$ UPO!-

UL'@&&T O@UJL @S! ?@OPN@.
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<aXOXlRUUM 1G[ZG #X[OGjdUaXZG WXOQdJG

#]ZRUb _K_TRQK,

UG MaXQd
\OXZXVKTb_M
ZKQ]OmZGUUM

MERRMS

;PJPU&X!O'@UJ@NHD&P R&@-

DP&&T O!PI$G$f&N@ ?!:H[OH

:!UL[TG$_
RMS

N

n

RMS
U

EVM
N

MER
å
-
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1

0

2|)(|
1

-$'P&X

:!UL[TG$_

EVMRMS

;PJPU&X!O'@UJ@NHD&P R&@-

DP&&T 'PON!J@

?!:H[OH (EVM)
avg

N

k

k

RMS
P

e
N

EVM

å
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)(
1

BB-FER
e!PI$G$f&N ?!:H[!O

O@UJ$' !E&!'&!_ E:L#H (BB)
%100×=-

II:%/+'0)+352<#37:'1@:'!#@6%H%1@2%

)C;31:%;36II:%/+'0:'1@:'!#@
FERBB

-$'P&X

O@UJ$'
BB-FLR

\$J!#$U&$ENX 'NJ@NH
O@UJL BB

%100×=-
II:%/+'0:'1@:'!#@6%H%1@2%

36%HC1C0:%;;3)CK:C/L-236II:%/+'0:'1@:'!#@
FLRBB

PER
e!PI$G$f&N ?!:H[OH

?@OPN@ MPEG )%:-#'0)+352<#37:'1@:'!#@6%H%1@2%

)C;31:%;36)+352<#37)%:-#'0:'1@:'!#@
PER

,
= -$'P&X

?@OPN$'

pre

LDPC-BER

e!PI$G$f&N ?!:H[!O

S$N$' (BER) U! UPO!UPJ@

LDPC
LDPC/-:C/-+%/CG'#'0)+352<#37:'1@:'!#@6%H%1@2%

LDPC/-:C/-+%/CG'#'0)C;31:C037:'1@:'!#@
BERpreLDPC =

-$'P&X

S$N$'
post

LDPC-BER
BER ?$E[T UPO!UPJ@ LDPC

LDPC/-:C/-+%)'!1<G'#'0)+352<#37:'1@:'!#@6%H%1@2%

LDPC/-:C/-+%)'!1<G'#'0)C;31:C037:'1@:'!#@
BERpostLDPC =
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#K_dUXa 3 � 9@[PV&$ENX PER L EHENP:$ DVB-DSNG(S2) '$U 'P[HDH&H BER

#K_dUXa 4 � 9@[PV&$ENX BB-FER L EHENP:$ DVB-DSNG(S2) '$U 'P[HDH&H BER

#K_dUXa 5 � 9@[PV&$ENX BB-FLR L EHENP:$ DVB-DSNG(S2) '$U 'P[HDH&H BER
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+R JHEL&O$' 3o5 'HU&!, ^! U[T R@?!S$#@&&T ?!J!#!'!#! PIPONL O$[XO$ENX ?!CO!UVP&HY @S! 'NJ@-

DP&HY O@UJ$' (@S! TO^! J!R#[TU@NH O@&@[X&Hc J$'P&X &@ 'HY!U$ EHENP:H � ?@OPN$' MPEG-2 TS), &P :@f

?PJP'H^L'@NH ?JHS[HR&! 3o4 % '$U R@#@[X&!_ O$[XO!EN$ ?PJPU@&HY O@UJ$' !E&!'&!_ E:L#H EHENP:H

DVB-DSNG (S2).

'!<1%';!

;HENP:@ DVB-DSNG (S2) f PIPONH'&H: NPY&$D&H: J$CP&&T:, ^! R@SPR?PDLf &P!SY$U&$ NPY&$D-

&!-POE?[L@N@G$c&$ Y@J@ONPJHENHOH R@ L:!' '?[H'L R@'@U $ CL:$' J$R&!#! J$'&T. 9@EN!EL'@&&T J$R&HY

JPVH:$' :!UL[TG$_ ($fJ@JY$D&Hc @S! &P$fJ@JY$D&Hc), :PN!U$' :!UL[TG$_ R J$R&!W E?PONJ@[X&!W PIPO-

NH'&$ENW, O@&@[X&!#! O!UL'@&&T &@ S@R$ U'!Y O!U$' LDPC N@ BCH R J$R&!W O!JH#L'@[X&!W RU@N&$ENW

U!R'![TWNX R@SPR?PDHNH R&@D&L #&LDO$ENX ?!J$'&T&! R $&CH:H $E&LWDH:H EN@&U@JN@:H &@ GHIJ!'P

RSHJ@&&T &!'H&. B ?J!GPE$ :@NP:@NHD&!#! :!UP[W'@&&T SL[H !NJH:@&$ R@[PV&!EN$: R@[PV&$ENX 'P[H-

DH&H BER ?$E[T UPO!UPJ@ LDPC '$U '$U&!CP&&T Es/No, R@[PV&$ENX 'P[HDH&H PER, BB-FLR N@ BB-FER

R@ J$R&HY R&@DP&X BER, TO$ U!R'![TWNX !G$&HNH Y@J@ONPJHENHOH EHENP:H EL?LN&HO!'!#! RSHJ@&&T &!-

'H& L EN@&U@JN$, S@R!'@&!:L &@ EHENP:$ DVB-S2, N@ 'HR&@DHNH ?!J!#!'$ R&@DP&&T, R@ TOHY R@SPR?PDL-

fNXET O'@R$SPR?!:H[O!'Hc JPVH: J!S!NH.
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