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Nowadays, arrays are widely used in wireless communication and radar systems due to their ability of electronic
scanning, signal-to-noise and signal-to-interference ratios improvement. Last feature of the arrays is achieved by
means of the spatial suppressing of interferences. Arrays that are able to suppress the interferences are called adap-
tive arrays (AA). The interference suppression is achieved by creating the deeps in directional pattern towards un-
known directions of interference source.

The adaptive Recursive Least Squares (RLS), Normalized Least Mean Square (NLMS) and Affine Projection
(AP) algorithms, used for Constant Modulus (CM) AA control have different computational complexities and effi-
ciencies. An implementation of an algorithm, optimal from the point of view of computational complexity, permits
lo increase sampling frequency and the frequency band of signals received by adaptive array. Modern Digital Signal
Processors (DSPs) allow the effective implementation of adaptive algorithms due to their high efficiency and par-
ticular architectures. ,

This work analyses the efficiency of above mentioned algorithms, which are implemented on the base of the first
domestically produced “Multicore” family signal controller 1892BM3T. The VLSI is a signal controller with a
floating point arithmetic containing RISC and DSP cores in a chip. In the considered task the RISC-core receives
digitized antenna signals and transmits it to the DSP-core. DSP-core carries out all computations according to the
algorithm placed in it and calculates the AA output signal.

The 1892BM3T DSP data memory is divided into two independent blocks XRAM and YRAM, 96 Kbyte and 48
Kbyte correspondingly. The presence of two address generators (AGU and AGU-Y) makes it possible to move two
sperands simultaneously during the same processor cycle. The Very Long Instruction Word (VLIW) architecture of
‘he DSP permits parallel implementation of several arithmetic and move operations per a cycle.

The evaluation of data memory words number (32-bits wide) for the considered algorithms produces the follow-

ing dependencies: DW= (10N ) — for the NLMS, DW= (6I* +2(N*L)+5L+14N ) — for the AP and DW=

(2N? +19N +4) — for the RLS algorithms. Here N is a number of AA antennas, L is the length of the gradient
calculation sliding window expressed in the number of processed signal samples.

The computational complexity of algorithm is evaluated in number of DSP cycles per iteration — K p55(N).
While the processor clock rate — F',c, (for the fixed number of AA elements), number of DSP cycles per iteration -

K ,sp(N) and samples number per symbol — K, are known, the highest possible received symbol rate can be
determined as R = Fpg, /[K pop (N)K gps |-
The comparison of RLS, NLMS and AP algorithms productivity revealed the profit of AP-algorithm against

RLS-algorithm for the more then 16 elements antenna arrays. Though AP-algorithm yields in productivity to the
NLMS algorithm the first has greater convergence velocity and smaller error in the steady-state mode.
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XAPAKTEPUCTUKA NOMEXOYCTONUMBOCTU NPUEMHUKA CTYTHUKOBLIX CUIHANOB DVB-
S2
Yukuu A.B., Oseukun I'B.
HUNUP

BBEJAEHHE

Jlis DOCTaBKH MOJIb30BATENLCKOrO U ClyeOHOro Tpaduka (TeneBMaeHHUe, MHTEPHET W T.N.) MO CITyTHUKOBHIM
KaHanaM, a TaKxKe A8 OPraHU3aLMM HHTEPAKTUBHBIX CIlyTHHKOBBIX CeTell MeXyHapoaHas opranusanus ETSI u
Komurerom DVB yteepmiin Hosblit cranmapt DVB-S2 [1]. Ha 6aze DVB-S2 MoryT cTpoHThCA ceTd And pacnpo-
cTpanenns TB oporpaMm CTaHAapTHOMH HWIIH BBICOKOH YETKOCTH, CETH A1 NPEROCTABACHHA HHTEPAKTUBHBIX YCITYT,
HanpuMep, J0CTyna B UHTEpHeT, ceTu [uis NMpOodeCCHOHANBHBIX NIPUIOKEHHH, TAKUX KaK nepenada unpposoro TB
OT CTYAMH K CTyauu, cGOp HOBOCTEW W pa3fada CHIHana Ha dQHPHBIE PETPAHCAATOPBI. 3TO BTOPOE TIOKONCHHE
CTaHIApTa 1A CIyTHAKOBOTO BeilaHus, paspabotannoe Komuretom DVB B 1997 ropy [2]. Hosbiit crannapr DVB-
S2 Takxke yaoben 1is GopMHpOBaHus ceTed nepefayn JAHHBIX M co3fanud IP-marnctpanei,

OTNHYHTETEHOH 0COBEHHOCTBIO AaHHOIO CTAHAAPTA ABNAETCSH MCNONB30BAHME CAMBIX MOCHCAHHX AOCTHRKEHUH
B 0611acTU KaHATbHOro Koauposarus (LDPC koabl 1 uTHHABIE BUX KOABI) B COYETAHMM C pa3nnuHbLIMU GOpMATaMH
mozynsuuu (QPSK, 8PSK, 16APSK u 32APSK) , uto a0 30% yBenuuuBaeT cReKTpanbHyo 3GpexTUBHOCTD CITYT-
HUKOBOTO KaHana.
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YCTPOMCTBO IPUEMA CITYTHUKOBBIX CUTHAJIOB DVB-S2

B HUHP paspaboran 3kcnepHMEHTaIbHbIH 0Opasel yCTpONCTBa NpHeMa CIYTHHKOBBIX CHIHANIOB CTAHA2pTA
DVB-§2 (puc.1).

Puc.1 O6uwmii Bua nemoxynsropa
OH cOCTOUT U3 JTHMHENHOTO PagHOYacTOTHOrO Tpakra L-auanasona, AeMoxynaTopa, 6;10Ka KagpoBOHi CUHXPOHU-
38UHH, JEeKoepa U fpoueccopa ynpasieHus (puc.2).
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Puc. 2. CrpyxTypHas cxeMa NpHeMHKKa

Jlnanason pabounx uactor ycrpoictsa 950 — 2150 MI'u. Bo3moxua pabora ¢ BunaMu Moaymaunn QPSK,
8PSK npu CHMBOJIBHBIX CKOpOCTAX OT 1 10 45 Mc/cek. [Tepeuenb ckopocTeil nomexoycToiunBoro kona: 1/4, 1/3,
215,112,375, 2/3, 3/4, 4/5, 5/6, 8/9, 9/10, uto obecneunpaeT Auana3oH UHGOPMAUMOHHLIX cropocTeii ot 0.25 o 120
M6ut/cex. Borxoaueie untepgeticsl: ASI u Gigabit Ethernet,

XAPAKTEPUCTHKHU

Ha puc.3 npencraBieHbl 3aBHCHMOCTH BEPOATHOCTH OIIMOKM XEKOAHPOBAHHA HA OMT OT OTHOIIEHUS CHrHAnN
wym B kanate ¢ ABI'I npu ucnonbzosannn monysasuau THna QPSK nns nexoaepa DVB-S2 kona ¢ HopmanbHO#
JIMHOH KaJpa U ¢ Pa3IMYHBIMH KOJOBBIMY CKOPOCTAMK. JaHHbIe Pe3yNbTaThi [I0JYUEHB! TyTEM MOETHPOBAHUS HA
3BM. OTMeTHM, YTO [I0JIyUeHHBIE PE3YIBTATHI 110 YJHEPreTHKE YCTYNAIOT MACANbHBIM 3HAUEHHUAM, NPEICTABICHHbIM
B cranpapte EN 302307[2], ne 6osee 0.6 ab, 4To ABAAETCA B HACTOALLEE BPEMS 3HAYUTENBHBIM PE3YJIbTATOM.
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Puc. 3. Dddexrusnocts nexonepos LDPC kona anunoit 64800 v pasniuHo# KOTOBON CKOPOCTHIO B KaHame C

ABI'LI mpu QPSK mogynauuu

Taioxe 3aMerHM, 9TO B KoHLUEe 2008 r. 6bL1H NpoBeNEeHB! HCTbITAHUA AeMonynaTopa DVB-82 na nomexoycrtoki-
YMBOCTb, KOTOpbIE MOKA3a¥ XOpOUIEe COOTBETCTBHE DE3YNbTATAM MOJAEIHPOBaHHA. Pe3ynbTaThi HCMLITAHMH Ha
NOMEXOYCTOHYMBOCTS CBeAeHHB! B Tabn. 1. Jina cpapHenus B 3To# e Tabimlie NPEACTABIEHD AAaHHBIE NO NOMEX0-
yeroiuuBocty Aemonyaatopa CDM-710 xomnanuu Comtech.

Ta6nuua 1. 3uauennst Eo/Ny, 1B, Tpebyromueca ans noctixenns BER=10"

T

[Tapamerps! kozna CraHznapt CDM-710 JHemonyns-
EN302307 top HUHP
R=1/2, QPSK 1.05 1.6 19
R=3/5, QPSK 148 20 23
R=2/3, QPSK 1.89 24 2.7
R=3/4, QPSK 231 29 32
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R=4/5, QPSK 267 32 35
R=5/6, QPSK 2.99 33 38
R=8/9, QPSK 373 13 46
R=9/10, QPSK 389 34 4.7
R=3/5, 8PSK 3.00 37 10
R=2/3, 8PSK 1,65 14 4.7
R=3/4, 8PSK 143 52 5.5
R=5/6, 8PSK. 541 6.2 6.5
R=8/9, 8PSK. 6.46 T 73 76
R=9/10, 8PSK 6.70 75 7.8

OTtMeTHM, 4TO pasHuua B 3¢pdexkTuBHOCTH paspabotanHoro B HUUP nemomynsropa u CDM-710 npumepno 0.3 zb.
BBIBObI
Cnenyer OTMETHTDb, YTO HOBBIH CTAHAAPT CTPEMHUTENLHO BBOAMTCA B IKCIUTYATALMIO U 3aMEHSET CTapble CTaH-
naptbl. CerofHs B MUpe Yyxe paboTaeT MHOXKECTBO KOMMEPUYECKUX CITYTHMKOBBIX ceTed. IIpakTuka MX MCroJb30Ba-
HUSl TIOKa3bIBAET TIPEBOCXOJHBIE PE3yJIbTAThl H, CIEAOBATENBHO, CTHMYJHPYET POCT NOTPESHOCTH COOTBETCTBYIO-
KX NIPHEMHBIX YCTPONCTE Ha POCCHICKOM PhIHKE.
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THE PERFORMANCE OF NEW RECEIVER FOR DVB-S2 SIGNAL
Chikin A., Ovechkin G.
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In this paper we propose a new DVB-S2 digital receiver. The receiver supports all code rates of DVB-82
standard and can receive the data flow with rate up to 120 Mbit/s. It’s shown the bit-error rate performance of the
receiver is close to values stated in the standard.
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NONYYEHWUE NOCNENOBATENLHOCTU UMNYNLCOB € BLICOKUMU TPEEOBAHUAMU K
CTABUNLHOCTU BPEMEHHOW QUATPAMMbI HA BA3E MPOLIECCOPOB CEMENCTBA SHARC
21XXX

Borsunénox A.A., Kupnuunuxos Al
MOCKOBCKMit (PU3MKO-TEXHUYECKHUH UHCTHTYT (rOCYapCTBEHHBIH YHHBEPCHTET)

[Ipu npoexTHPOBaHUH Pa3NHYHBIX PALHOIEKTPOHHBIX YCTPOHCTB YacTO BOSHHKAET 3a1a4d NOCTPOSHHA TOUHOK
BPEMEHHOM AHUarpaMMbl Uil YNPABJICHHA BHELUHUMH LCMAMH. B 3aBUCHMOCTH OT npeabABIEHHBIX TpeGosanuli k
cTaGUILHOCTH, Ty 3aAa9y MOKHO PellaTh pa3iudHeIMU criocobamu. C nomousio IVIM u TUTMC moxHo n06HTHCA
OTIMUYHbIX PE3YJIBTATOB KAK 110 TOYHOCTH COOIHONEHUA ANArPaMMBbl, TaK H 110 [JUKUTTEPY (BpeMeHHOH HecTabunbHO-
CTH), OJIHAKO 3TO pEeLIeHHEe MOBHILIAET CTOUMOCTL YCTPOHCTBA, 3HepronoTpebnenue. Kpome Toro, Ha nnare B pac-
NIOpshKeHUH Pa3padoTYiKa OOBIYHO eCTh OAMH WK HECKOJIBKO CKOPOCTHBIX IPOLECCOPOB, Ha MEPBLIH B3rIAL, NpH-
TOIHBIX A HOPMHUPOBAHKA JuarpaMM. B sxcriepumeHTe Obla MOCTABICHA 3a/1a4a IIONBITATLCS PEAIH30BATh BPe-
MEHHYI0 JHarpaMmy ¢ HOMOIIBIO 3TUX PECYPCOB, OTKA3ABIIUCh OT AONOIHUTEIBHBIX MUKPOCXEM. '

B kavectse npumepa 6bi1u B3aTs! IWathl LIOC, Ha KOTOPBIX OCHOBHBIMH (VUM €HHCTBEHHBIMM) TPOLIECCOPAMH
osute DSP cemeiictea Sharc — ADSP-21161/262/362, Ha KOTOPBIX JONONHUTENLHO TPEOOBATOCH pPean30BaTh CXe-
My YNpaBJiCHHS BHEIUHUM YCTPOHCTBOM (IIOCDE[CTBAM HECKONLKHX MMIYJIBCOB O TPEM YNpABIsIOMUM IIHHAM),
XKECTKO TIPUBA3AHHYIO K BHEIIHEMY CHHXpOHMIYsiscy. IIpH aToM TpeGoBanoch NONydHTh MKMTTEDP He Gonee 5 HC H
paspelanoch BapbHpOBaTh YaCTOTY MPOLIECCOPa € YCAOBHEM HEBMELIATENBCTBA B HCMONHEHHE OCHOBHOH mporpaM-
MBl.

Hns pewensst nof00HOH 3aaui BHEMIHMH CHHXPOHMITY/IEC ITOAABANCA HA HauGosee NPUOPUTETHOE MpepbiBa-
nue (IRQ2) mpoueccopa, a Bbiflaya CHTHATIOB OCYLIECTBIAIAch depe3 duarn (ADSP-21161) unu duaros u DAI
(ADSP-21262/362). Jobutbeca TpeGyeMoit BpeMEHHOR AUarpaMMbl MOXXHO IBYMS CHOCOBGaMH: TPaaMUMOHHBIM - ¢
MCTIONB30BaHNEM TAMMEPOB, WIIH MCHONB3YA LEMOYKHY KOMaHA B Ka4yecTBe 3anepkek. [Ipy 5ToOM HCMo/b3yeMbie TH-
bl MPOLECCOPOB OTINYAIOTCA, BBHLY BPEMEHH 00paboTKY npepbiBaHui, MUHHMANLHON 3aNEPHKOH BBIXOJHBIX HM-
MyJIbCOB, peajii3yeMbIX BO BpeMeHHON auarpamme (Harpumep mis 21362 — oxono 50 uc). [Ipu aTom Belcokue yac-
TOTbI PaGOTH! MPOUECCOPOR MO3BONSIOT HONYHIHTh JUCKPETHOCTH BpeMEHHOH amarpamMmbl 10-20 Hc, dero Bromkxe
JOCTATOYHO JNst GOMBUTHHCTBA MPHIOKEHHH. OIHAKO OCHOBHOM BOTIPOC 31€Ch — CTAOMIBHOCTH (OTCYTCTBHE JKHT-
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