NMPUMEHEHUE TEHETUYECKUX AJICOPUTMOB W CMNEUUAJIbHbIX HECOITIACOBAHHbIX v-
onnbTPOB ANA MUHUMU3ALUMN KOPPENALUMUOHHDbIX LLYMOB B®M CUTHAIIOB
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W3BecTHO, YTO HECMOTpsl Ha PaBHOMEPHBIH XapakTep NOOOYHBIX MaKCUMYMOB, A8moxoppenayuonuvie
Oynryuu (AK®) bunaprnvix @aszomanunyruposanuvix Cuenanoe (b@MC) He 001agar0T JOCTATOYHO HU3KUM YPOBHEM
Koppensayuonnwvix wiymos (KIII). N3Bectupie metonsl [6,7,8,9,10,11] monanenust (¢puistpannu) KII moryr nate
Hanboee XOpOUINe Pe3yJabTaThl, TOJIBKO NpH Hucnosb3oBaHnn BOMC ontumansaeix (OBOMC) uiam MakcUMallbHO
NpUOMIKEHHBIX K ONTHMaJbHBIM (KBazMonTUMaibHbIX- KoB®MC). Kpurepnem ONTUMAaNbHOCTH —SIBISETCS
MHHUMAaJbHOE 3Ha4deHWe (QYHKIUU (0003HAUMM ee Kak V(S)), ONpEeNeNsIonell OTHOCUTEIbHBIH YPOBEHb IMOOOYHBIX
makcumyMoB AK® curnana wnun BK® (BzaumoKoppenayuonnou @ynxyuu) curnana u ¢umbtpa. B ganHo#t ctathe
paccMaTpuBaeTCsi BO3MOXKHOCTh NMPUMEHEHHS CIEIUATBHBIX V-(QHIBTPOB (TEpMUH BIEpBBIE BBEACH B paboTe[6]) k
kBaznonTUMaabHBIM BOMC, MoIydeHHBIM C ITOMOIIBI0 TEHETHYECKUX anroput™MoB. Jlst 3amaun cuaresa ObOMC ,
KaK M3BECTHO, HE CYIIECTBYET METO/OB PEIICHUS, OTINYHBIX OT MPSIMOTO mepebopHOro (KOTOPHI NPUBOINUT K T. H.
KOMOWHATOPHOMY B3PBIBY - 3KCIIOHEHIIHAJIbHOIN 3aBHCUMOCTH BPEMEHH PEUICHHS 33/a4H OT Pa3MEPHOCTH), TIOATOMY
B peasbHBIX YCIOBMSX JUIs pazMepHocteit 30 u Goiiee, MPUMEHSIOTCS TOJIBKO Pa3NYHbIe 3BPUCTHYECKUE allTOPUTMBI
(HexoTopble M3 HHMX ONMCaHbl B [1]). DTH aJrOpUTMBI NAalOT peIIeHMs, ONM3KHWe K ONTHMaabHBIM. OnHCaHHBIE B
JAHHOM CTaThbe TeHETHYECKHE alTOpUTMBI Ui psina pasmepHocTel BOMC mo3BONAIOT HaxoAuTh OWHApHBIE
TIOCJIEI0BATEILHOCTH, 3HAYCHUSI KOTOPBIX OTJIMYAIOTCS OT ONTHUMAaJbHBIX MeHee 4yeM Ha 0.1%, m mpu sToM, Bpems
paboTHI TEHETHYECKHX aJITOPUTMOB MOJIMHOMHAIBEHO, HAIPUMED, NTpU pazMepHocTH (junHe) uckomoro Kob®@MC 100
u Gonee- cocraBiser MeHee 10” OT MOTHOrO BpeMeHH paGoThI IPAMOro mepeGopHOro aaropurMa. Kpome Toro, s
HEKOTOPBHIX Pa3MEPHOCTEH, ONMHCHIBAEMBIE TCHETHUECKHE ANTOPUTMBI MO AHAIOTUYHBIM KPUTEpUsIM (T.e., BpeMs
pabOTBI W CTENEeHb OTKJIOHEHHS IOIy4aeMOTO PEIIeHUs OT ONTHMAJIbHOTO) HAIOT PEe3yJbTATHI , MPEBOCXOISIINE
pe3yIbTaThl BCEX APYTUX AITOPHTMOB, W3BECTHHIX aBTOpaM. COBMECTHOE NMPUMEHEHHE T'€HETHYECKHX aJTOPUTMOB
st HaxoxaeHnss Kob®MC u v-puimbTpoB (MeTof CHHTE3a KOTOPBIX MPUBOJIUTCS HIKE) , JaeT HOBOE 3(PPEKTUBHOE
pemrenune ays nonasierns KIII ceepTku BekTopoB curHasia U GuiibTpa. PacdeTs mokaspiBarot, 4to ypoerb KIII BK®
MOJKET OBITh CHH)KEH TakuM 00pazom 1o 50-6016 (0.5-0.3%).

Bgenem Hexoropsie o6o3Hauenusi: Bekrop AK® BOM curnana ST (1<i<N, rue N- pasmeprocts BOMC)

0003HaYNM Kakx I:()Ll,m,/lM), M=2N-1. KoadpdurmeHTst Z SIBJISIFOTCSL CKQJIAPHBIM TPOU3BEIACHUEM KOMILJIEKCHO

COIIPS’KCHHBIX BEKTOPOB CUT'HAJIA:

— Oynxnus, xapakrepusyromas yposerb KIII u

N | =

lo_
Z:t Si S’*i‘*l ’1 sI< N’ SABJIAOMIAACA KPUTCPUEM ONITUMAJIBHOCTHU ITPU M If
— ‘N [ HaXOXACHUHU CUTHAJIA BBITJIAINUT CICTYIOIINM z
A = zSiSl—H»l’l:N’(}’l:A‘max) oOpazom: v(s):lzli
il
y A
ZSiS/7i+1’N<lSM ‘ .
i=1+-k

3ajgaua MOWCKA ONMUMATLHO20 BEKTOpAa CUTHAla CBOAUTCS K HAXOXKIEHUIO Takoil  KOJOBOM
MOCJIEIOBATEIBLHOCTH, cocTosimed u3 +1,-1, mpu koTopot v(s) MeeT MUHUMaIbHOE 3HaueHHe. B HacTosmieil 3ameTke,
B ommmuue oOT [l], paccmarpuBaeTcsi BO3MOXKHOCTh MPUMCHEHUS JUIS PEIICHHWS STOW 3alaydl  CIICIHATbHBIX
reHeTH4ecKuX anroput™MoB ([2, 3, 4, 5]). W, ananoruyno [1], MBI UIleM HE ONTHMAIBHBINA 1O CHOPMYITHPOBAHHOMY
BBIIIIE KPUTEPHUIO BEKTOp (WM OAWH M3 HUX), a T. H. KBQ3UONTHMAJIBHBIH BEKTOP, T. €. TAKOH, HA KOTOpOM (DyHKIIHS
v(8) MOCTHTAET JOCTATOYHO XOPOIIETO 3HAYCHUA. (3aMETHM, YTO MPAKTUICCKHU JTFOO0N M3 TEHETHUECKUX aJTOPUTMOB
MTO3BOJISICT HAXOAWUTH PEIICHHS, BOOOIIIE TOBOPS, ONTUMAIBHBIMH HE SIBIISIOMIAECS, HO JOCTATOYHO ONM3KHE K HIM II0
HEKOTOPBIM KPHUTEPUSAM.) A MMEHHO, COTJIACHO MPAKTHIECKUM TPeOOBAaHMAM paJlOWH)KEHEPOB, 3HAUCHHUA (PYHKIMH
v(s) HEe TOJDKHBI MIPEBHIATh 3HaueHus 0.32; Ui cpaBHEHHS OTMETUM, YTO, HAIPUMEp, B ciydae n = 31 onTuMaisHOe
peieHue npuMepHo paBHO 0.265.

B mpomecce pemeHus 3amayd aBTOpaMH OBUT IMOJHOCTBEO pPa3pabOTaH COOCTBCHHBIA ammapaTr s
peanu3anuu 1700bIx TeHEeTHYeCKUX airoputMoB. (M3BectHas Oubmmoreka GALib, 0 KOTOpOl MHOrO HAIUCaHO B
WuTepHeTe, Ha TpaKTHKE HE OTBEYala HEOOXOIUMBIM TPEOOBAHUSIM - MPAKTUYECKH BCC PEUICHUS, HAWICHHBIC C e&
MMOMOIIB0, TpeBblmany 3HaueHue 0.4.) ABTOpaMu Tarke OBUIM pACHIMPEHBI W JIOTIONHCHBI TPaIUIHOHHBIC
TeHETHYECKUE ONepaTopbl KPOCCHHTOBEpa W MYTAallMK: M3MEHEHHUS OBLTH BBI3BAaHBI CHENH(UKON ONMHMCAHHOH 3a1adu.
Hanpuwmep, omepatop MyTanuu OBIT pacTAHYT Ha HECKOJBKO IMOKOJCHUH, T. €. alliapaT MyTallld U3 OZHOTAKTOBOTO
MIpeBpaTWiICS B MHOTOTAKTOBBIN. Takxke OBUIO BBEICHO TOHATHE ONTHMHU3NPYIOIIEH MyTaIliH.

@2001, anekTpoHHas Bepcus nogrotossieHa 3A0 ABTIKC Cankr-lMeTtepbypr, http://www.autex.spb.ru
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Bruta pa3paboTana mporpaMma, B KOTOPOH OBUTH pealm30BaHbI OMMCAHHBIE BEIMIE HIIEH; C €€ MMOMOIIBIO 3d
npuemiemoe 6épems OBUIN TOMYYEHBI PE3yJAbTATHI, BIIOJHE YIOBJIECTBOPSIOIINE PaTldOWH)KEHEpoB. B mpuBexéHHOMN
HIDKE TaOJIHIIE:

* pe3yIbTaTHl BRIYHCICHUH [T Pa3TUYHBIX aJTOPUTMOB CBEJCHBI B CTOJIOIBI:

1 - monHbII IepeOOPHBIN; 2 - CO3NaHHBIA Ha OCHOBE TCOPUH, MPUBEAEHHOH B [1]; 3 - TEHETUYECKUIA aNTOPUTM, KPaTKO
OIMMCHIBACMBII B HACTOSIICH 3aMETKE;

e I pasnuuHbIX pasMmepHocteid BOMC B kileTkax TaOnuIpl yKa3zaHO NPHMEPHOE BpeMsl paboTHl alropuTMa Ha
KoMIbloTepe ¢ mpoueccopoM Intel Pentium ¢ TakroBoii wactoTtoit 200 MI'nt (ipm aToM Bpewmsi, npesimatoniee 100
JeT, 0003HaYaeTcs KaK «o°y»), a Takxke, (eclTd BO3MOXKHBI) ToJlydaeMmble 3HaueHus V(s) . s reHeTHYeckoro
ITOpUTMa ITPUBE/ICHBI CPEAHUE 3HAUCHHUSI.

Pasmepnocts | 1 2 3

komxa (N) Brruncnut. Bpems v(s) Brruucnut. Bpems v(s) Brruucnut. Bpems v(s)
31 124. 0.264 Oc 0.28 15¢ 0.264
63 oo -- Oc 0.34 270 ¢ 0.317
127 o0 -- Oc 0.46 600 c 0.33

HecMoTpst Ha CpaBHMTENBHO HU3KMH YpOBEHb OOKOBBIX KOMIOHEHT KoB®MC, mosy4eHHBIX ¢ IMOMOIIbIO
TCHETUYECKUX aITOPUTMOB, BBI3BIBAEMBII MMM KOPPENSIIMOHHBIM IIyM JUIS MHOTHX 337ad PaJHoJIOKallMd W
TEJIEMETPUN MOXKET OBITh KpUTHUECKH OoibmIMM. {1 ero mojaBiieHUs] aBTopaMu ObUT pa3paboTaH METOJ CHHTE3a
CIIeIMaIbHBIX HECOTJIACOBAHHBIX V — (PUIIBTPOB.

B ocHoBe mpemmaraemoro Hmke Merona monydeHus BK® ¢ yposrnem KIII 6mmskum x 0 gt Kob®MC
3aJaHHO pPa3MEpHOCTH JIEKHUT OAMH M3 M3BECTHBIX METOJOB CHHTE3a V-QWIbTpoB [6], HO B OTIHYHE OT
AQHAJIOTMYHBIX METOAO0B cuHTe3a GribTpoB BOMC naHHBIH METOJ TIO3BOJISET MOJIyYaTh O0Jiee TOUHBIA Pe3yabTaT 3a
CYeT WCIOJIB30BaHMU IpsAMOro merona ['aycca s pemIeHHs peKyppeHTHOTO COOTHOUICHHUS [6], IpeACTaBIAIONIEro
co0o0il JIMHEiHOEe ypaBHEHHE C MCKOMBIM BEKTOPOM hf/" a TaK)KE HE MMEET BBIYHCIIUTENBHBIX OTPaHMYCHUH IpU

HCIOJIb30BaHNHU KOJIOB O0bInX pazMepHocTedt (o 1000).
Bekxtop BK® o0603HaunM kak A=(A,,...A,)s M=N+K-1iK- iSjE,lSlSN,
pasmepHocTh uibtpa, mpudem K>N). Kosbduuumentsr A, i1

max )

| &
SBIIIOTCSL CKAJSAPHBIM IIPOM3BEIICHHEM BEKTOpOB CHrHaima u A, = ZS,.hHH,l =(N+K)/2,(A, =A
¢unbTpa }Tj, roe 1< j<K: =

N S KSISN+K-1=M.

i=1+l-k
[Tpu cunTtese koadduimenToB GuiIbTpa BBOAUTCS OrpaHUYCHUE HA YPOBEHb OOKOBBIX KOMIIOHEHT BK® [6] :

M - g
YA =1, A %A
=1

npudeM, JaHHOC€ COOTHOIICHUE IMTPOU3BOAUT HOPMUPOBKY (1)I/IJ'II>Tpa.

max

[pourpsliil CUrHaN/IlyM B MAaKCUMyME BBIXOJHOTO CHUTHAJIA IO CPaBHEHHIO C 194 _ 2
ONTUMAIbHON BEJTUYHUHOMN CUTHAJI/IITYM COTJIaCOBaHHOTO ¢unbTpa E/N, NZ o

o J
XapaKTepu3yeTcs BeIUIUHOK p*[6]: =

C pocTOM OTHOCHTEIBHOW UIMTENFHOCTH KOoppekTupyromer ¢yakmmun - K/N>1 sddexruBHOCTE V-
(WIBTPOB YBEIMYMBACTCS, HE3HAYUTCIBHBIC JHEPreTHYCCKHE MOTCPU PACCOTNIACOBAHUS OCTAKOTCS MPAKTHUCCKH
HEU3MEHHBIMU B npenenax 2-10 %, B 3aBucumoctu ot npumerneHHoro Kob®MC.

IIpu ucnons3oBanuu V-PuiabTpoB npoucxoaut pacumpenue odbmactu KII, Ho cymmapHas sHeprus OOKOBBIX
MaKCHMYMOB CHIDKAETCS B IECATKH pas.

Brina paspaborana nporpamma aiist 9BM, ¢ TOMOIIBIO KOTOPO#H OBUTH MTPOBEICHBI PACUEThI AIEPHUOTUICCKIX
KOPPETSAIMOHHBIX  (DYHKIIMI W3BECTHBIX W IIOJYYEHHBIX C IIOMOINBIO TeHeTmdeckoro anroputMa bDOMC,
CHHTE3UPOBAHBI Ul HUX ONTHMAJbHBIE OMOpHBIE KOppeKkTHpylomue (pyHxumu. Ileprnoasl mceBaocIydaiHBIX KOIOB
N=5,..,511, miuTeapbHOCTH OMOPHBIX KoppekTtupyronmx ¢ynknuid -K=7,.., 1023 3mnakoB. MccienoBaHo BIUsSHHE
OTHOCHUTEIFHON JJIMTENBHOCTH KOPPEKTUPYIOUX (YHKIUH Ha CTENeHb IIOJABICHHS KOPPEISIIHUOHHBIX IITYMOB
(ko3 dumment -v). Tak, s koma N=169 npu otHocuTenbsHO# amuTensHocTH K/N=3 yposens KIII o cpaBHeHuto ¢
nosie3HbIM curHaioM =2%, mpu K/N=6 - KIII coctaBuser 0.3%, B To Bpems kak KIII AK® storo koga mocturaet
27%.

Hwmxke npuBomsaTcs TpapuKu aBTOKOPPEISAIMOHHON (QyHKIMH 33  KOMIIOHCHTHOTO CHTHalma |
B3aNMOKOPPEIISIIMOHHON (yHKIUK 69 KommoHeHTHoro ¢uiabTpa ¢ 3TuM ke curHanroM. KIII AK® mannoro xoxa
COCTaBIIICT OKOJIO 24% OT ypOBHS IICHTPAJIbHON KOMIIOHCHTHI, NPH HCIIOJNB30BAaHUU (IIBTPA C OTHOCHUTEIBHOM
nurenbHOcThi0 K/N =2 ypoBens KIII no cpaBHEHUIO ¢ MOJIE3HBIM CUTHATIOM = 7%, 3TO MOKHO BU3yaJlbHO OLIEHUTH
Ha rpaduke, mpu K/N=6 - KIII cocramser yxe 0.5%.
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IIpoBeneHo MaIIMHHOE MOAENMPOBAHUE BIMSHHS JOIUIEPOBCKOTO CMEIICHUS, OMIMOOK KBAaHTOBAaHMS H
Pa3psAAHOCTH HPE/CTABICHHUS BEKTOPOB Ha BEJNMUMHY V. OTMEUEHO, YTO KOJbI, 00JIa1alone HauMEeHBIINM yPOBHEM
KII AK® (iyamme o v kpureputo Kob®MC) obmanatoT HanOOIBIIMM «3a1acoM YYBCTBUTEIBHOCTH» K BIMSHUIO

2
CMeILEHHI0, MocKobKy npu Fd=0 nx xapakrepuctuku O,V nydiie.

DddexruBHocts nogasneHuss KIII BK® ¢ momonisio V-QribTpoB 3aBUcHT OT BeiOopa BAOMC, obnanaromniero
HaMEHBIIMM 3HaueHneM Kodddummenta v(s). IlodToMy MCIONB30BaHWE T'€HETHYECKHX aJTOPUTMOB U CHHTE3a
KBa3HONTHMAIBHBIX OMHAPHBIX (Pa30MAHUIYINPOBAHHBIX CHUTHAIOB B KOMIUIEKCE C IMPUMEHEHHEM CIICIHAIBHBIX V-
(WIBTPOB OTKPHIBACT HOBBIC BO3MOXHOCTH I 3HAYUTCIBHOTO YCTPAHCHUS KOPPEISIMOHHOIO IIlymMa B
PAAMONIOKALINY U TEICMETPHU.

Jluteparypa:
[1] B. II. Nnatos: [lepuogudeckne TUCKPETHHIE CHTHAJ C ONTHMAILHBIMH KOPPESAIMOHHBIMH CBOMCTBaMH. - M.,
Panuo u cBs13p, 1992.
[2] UckyccTBennbiit naTeekT. CripaBouHuk B TpEX kamrax (ITox pen. WM. B. ITonosa). - M., Paano u cBs3b, 1990.
[3] Handbook of Genetic Algorithms (Ed. by L. Davis). - Van Nostrand Reinhold, N.Y., 1991.
[4] N. N. Schraudolph, R. K. Belew: Dynamic Parameter Encoding for Genetic Algorithms. - Machine Learning.
1992. Vol.3, P.98-114.
[5] D. Beasley, D. R. Bull, R. R. Martin: An Overview of Genetic Algorithms. Part 2, Research Topics. - University
Computing. 1993. Vol.15, No.4, P.170-181.
[6] AmuanToB U.H. N30panHbie BOIPOCH cTatucTrdeckoii Teopun ces3u.M. M3n-Bo "Coerckoe pamuo", 1971,416
CTp.
[7] Jlyxamenko FO.U./[lon pen. A.®.BoromonoBa.KocMmueckue paauonokaTtopbl ¢ CHHTE3WPOBAHHBIM PACKPBIBOM
anteHusl. M., 31-80 MOU. 1992. 60 c.
[8] 3onmupyromue pamuosioKanoHHbIe curHanbl. backakoB A.U., Jlykamenko FO.U., Illepnakosa JI.A./Tlox pen.
A.D.Boromonosa.-M.: U3n-8o MDOU, 1990. - 79 c.
[9] PammosoxanmoHHBIE CTAaHIIMH ¢ UUAGPOBBIM CHHTE3MPOBAHWUEM  amepTypbl aHTteHHBl / B.H. AnTHIOB,
B.T.I'opsunos, A.H. Kynua u ap.; oz pen. B.T. T'opsurosa.- M.: Paguo u cBsa3p 1988 - 304 ¢. : wt.
[10] Y.Kyk, M.bepudenna. Paguonokarmonnsie curnansl. [lep ¢ anrmmiickoro nox pen. B.C.Kems3zona. M. H3xa-Bo
"Coserckoe panuo",1971,ctp.568.
[11] JI.Pabunep, b.I'oynn . Teopust u npumenenne undposoit 06padoTku curnanos.Ilep ¢ anrmmiickoro A.JI.3aiineBa
u ap. , noxa pea. FO.H.Anekcannposa M. N3a-Bo “Mup”, 1978r.




3-a MexxayHapogHasa KoHdepeHuns DSPA-2000

THE USE OF GENETIC ALGORITHMS AND SPECIFIC UNMATCHED v-FILTERS FOR BPSK SIGNALS
CORRELATION NOISE MINIMIZING

+++
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It is well known, that in spite of the even shape of the side lobes, the Binary Phase-Shift Keyed Signal
(BPSKS) Autocorrelation Functions (ACF) do not have sufficiently low Correlation Noise (CN). The known CN
reduction procedures [1,6,7,8,9,10,11] may bring good results if the Optimal BPSKS (OBPSKS) or near to optimal -
quasioptimal signals (QoBPSKS) are used only. The minimal comparative level of the ACF or Cross-Correlation
Function (CCF) Side lobes is the optimal convolution criterion . This criterion is known as v- function [6].

This article deals with the specific v-filters application to the signals received by genetic algorithms. There is
no method to get an Optimal Binary Phase-Shift Keyed Signal accept direct computer searching which leads to the so-
called combinatorial explosion - an exponential dependence of searching time on the number of signal units (BPSKS
dimension). Various heuristic methods are used usually for dimensions 30 and more (some of them are described in
[1]). These algorithms bring solutions near to optimal ones. The genetic algorithms offered in the article allow to get
QoBPSKS , which are differ from OBPSKS less then 0.1% and processing time is polynomial i.e. for 100 units signal
the processing time is 10” of the direct computer searching. Besides , for some dimensions the genetic algorithms
show much better results then all the others (processing time, aberration from the optimal result are considered).
Combined use of the genetic algorithms for receiving QoBPSKS together with the v-filters, which are described
below, gives us new effective solution for the side lob suppression. The rate of the CN can be suppressed up to 50-
60db (0.5-0.3%) according to available calculations.

Authors created completely new means to realize any genetic algorithms. A library known to Internet society
as GALib does not meet the essential requirements (0.2<v(s)<0.32)- almost all the solutions obtained by the GALib,
did not show the v(s) lower then 0.4. If consider specific character of the problem the authors extended and
supplemented traditional genetic crossing over and mutation clauses. For example, mutation clause, has been extended
to several generations, from single-stage it has been turned out to multi-stage clause. The term of optimizing mutation
has been introduced into practice as well. The program was created based on the theory. Comparative table below
shows the real results, received by different methods:

* Algorithms are in the columns: 1- full searching algorithm, 2-based on a theory [1], 3 - genetic algorithm,
described in this article.

* Approximate PC (Intel Pentium processor 200 Mhz) processing time and v(s) values (if they are possible)
are shown in the rows along from a signal dimension (time exceeding 100 years is shown as the « oo » sign)

Code 1 2 3

dimension(N) | processing time v(s) processing time v(s) processing time v(s)
31 124. 0.264 Oc 0.28 15¢ 0.264
63 00 -- Oc 0.34 270 ¢ 0.317
127 0o -- Oc 0.46 600 c 0.33

Correlation noise of the QoBPSKS received by the genetic algorithms can be critically large for many tasks
such as radiolocation or telemetry, despite of a comparatively low level of the side lobes. The authors developed a
method of special unmatched v-filters synthesis for CN suppression.

In a basis of the offered method below lays a known method described in the book [6], but that one has been
improved and now it allows to receive an exacter result using a direct gauss method to determine a recurrence relation
[6] being a kind of linear equation. Computing restrictions were removed also for large codes (N<= 1000).
growth of the recourse function relative dimension - K/N > 1 efficiency of the v -filters is increased, the insignificant
power losses caused by the filters mismatching remain practically constant within the limits of 2-10 %, depending on
applied QoBPSKS. In other words- the longer the filter, the less the side lobes of the CCF, while the central lobe are
nearly the same height.

CN area expands when the v-filters are applied, but the total energy of the side lobs is reduced in tens of
times.

The computer program was developed, aperiodic cross-correlation functions of known BPSKSs and of the
synthesized ones by genetic algorithm were received by. Optimum unmatched v-filters were calculated for that
signals. The periods of the pseudo-casual codes (Q0BPSKS) are 5.., 511, dimension of the unmatched v-filters are 7..,
1023 units. The influence of v-filters relative dimension on the CN suppression degree was investigated.
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For example:

The cross- correlation function was calculated for N=169 units code and K=339,1015 units filters. The CN
of the auto-correlation function is about 27 % of the central lobe level. When a filter with the relative dimension
K/N =2 is used the CN is about 7% of the useful signal, when K/N=6 — the CN makes already 0.5 %.

Doppler translation, sampling error and bit capacity influence on the v(s) were computer simulated. It was
noticed that codes with the least value v(s) of their ACF are less “sensitive” to Doppler translation and other
influences to their CCF.

The CN suppression efficiency of the CCF with the help of v-filters depends on a choice of the BPSKS with
the least value v(s). Therefore the usage of the genetic algorithms for Quasioptimal Binary Phase-Shift Keyed Signals
synthesis together with the special v-filters application opens new opportunities for significant correlation noise
suppression in a radiolocation and telemetry.

References.
[1] B. II. Nnatos: [lepuogndeckne TUCKPETHBIE CHTHAJ C ONTHMAILHBIMH KOPPEISAIMOHHBIMH CBOMCTBaMH. - M.,
Panuo u cBs13p, 1992.
[2] UckyccTBennbiit naTeEKT. CripaBouHuK B TpEX kamrax (ITox pen. WM. B. ITonosa). - M., Paano u cBs3b, 1990.
[3] Handbook of Genetic Algorithms (Ed. by L. Davis). - Van Nostrand Reinhold, N.Y., 1991.
[4] N. N. Schraudolph, R. K. Belew: Dynamic Parameter Encoding for Genetic Algorithms. - Machine Learning.
1992. Vol.3, P.98-114.
[5] D. Beasley, D. R. Bull, R. R. Martin: An Overview of Genetic Algorithms. Part 2, Research Topics. - University
Computing. 1993. Vol.15, No.4, P.170-181.
[6] AmuanToB U.H. N306panHbie BOIpOCH cTatucTudeckoii Teopun ces3u.M. M3n-so "Coerckoe pamuo"”, 1971,416
CTp.
[7] Jlykamenko FO.U./Tlon pen. A.®.boromonoBa. KocMudueckne paaroiaoKaTopbl ¢ CHHTE3WPOBAHHBIM PACKPHIBOM
anteHnsl. M., 31-80 MOU. 1992. 60 c.
[8] 3onmupyronue pamuosoKanoHHbIe curHanbl. backakoB A.U., Jlykamenko FO.U., Illepnakosa JI.A./Tlox pen.
A.D.Boromonosa.-M.: U3n-8o MDOU, 1990. - 79 c.
[9] PammonokanmoHHBIE CTaHIIMH ¢ UUAGPOBBIM CHHTE3UPOBAHUEM  amepTypbl aHTteHHBl / B.H. AnHTHIOB,
B.T.I'opsunos, A.H. Kynun u ap.; mox pen. B.T. I'opsurosa.- M.: Paguo u csa3p 1988 - 304 c. : wt.
[10] Y.Kyk, M.bepudennn. Paguonokaruonnsie curnansl. [lep ¢ anrmmiickoro nox pen. B.C.Kems3zona. M. H3xa-Bo
"Coserckoe panuo",1971,ctp.568.
[11] JI.Pabunep, b.I'oynn . Teopust u npumenenne undposoit 06padoTku curnanos.Ilep ¢ anrmmiickoro A.JI.3aiinesa
u ap. , noa pea. FO.H.Anekcannposa M. U3a-Bo “Mup”, 1978r.




