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Pedepar: [Ins  MOOWNBHBIX NEPCOHAIBHBIX CHUCTEM CBSI3M C KOJAOBBIM pa3[eiieHHEeM CUTHaOB aboHeHTckux craHuuii (AC)
pa3paboTaHbl TEOPETUYECKUE OCHOBHI METOJAa YCKOPEHHOTO OOHAPYXKEHMS M HICHTU(GUKALMM CETMEHTOB CBEPXIIUHHBIX p-UYHBIX JTHHEHHBIX
PEKYPPEHTHBIX IceBaocaydaiiHeix nocienoarenbHocted (IICIT) MakcumanbHOro nepuoja, UCHONIb3yeMbIX A KOAoBOro paszeneHus. OcHOBY
METO/Ia COCTABIISICT Pa3pabOTaHHbIN aJrOPUTM NMPe0Opa3oBaHUs NMPUHATHIX CBepXUIMHHBIX p-nuHbIX [ICIT k npopexenHbM MHOTOda3HbM TTCIT
Puna-Mromepa (PM) [4], xotopsle B [3] HaspiBatoTes: pyHkumsMu Bunenkuna-Kpectencona (B-K). 3ateM B coOTBeTCTBHHU ¢ pa3paOOTaHHBIMU
anropuTMamu ocyuectsisiercsi obicTpoe nepemuoxenue 3tux [ICIT B-K ¢ onophoii marpnuieii u3 npopexxennsix u ycedeHubix [ICIT B-K ¢
HCIOJIb30BaHUEM pa3pabOTaHHBIX AJITOPUTMOB MX (akropu3auuu. B pesynprare ocymectBisercss kogoBoe pasaeneHue AC. DhdekTHBHOCTH

pa3paboTaHHOTO aNropuTMa COOTBETCTBYET ObICTpOMY peoOpazoBanuio Oypse.

W3zBectHble ObIcTphle MeTOAB OOHapyxeHust mrymononoOHeix curHano (LIIC) [1-2] He mno3BossitoT
peanu3oBbIBaTh KOJOBOE pasieneHue. [loaTromy paspaboraH HOBBIH METOA OBICTPOTO BBIYMCICHMS OIHOMEPHBIX
aBTOKOppersunoHHbIX ¢yHKimi (AK®) LIIIC. CuHTe3npoBaHHBIE NMPHU 3TOM HOBBIE adropuTMbl 00paborku IIIIC,
SIBISISICH  QITOPUTMAMH ~ MAaKCHMAJIBHOTO TPABIOMOJO0MS, WMCIOT MCHBIIYI0 BBIYHCIHUTEIBHYIO CIOXHOCTB.
PaspaboTaHHBle aNTOPUTMBI MOTYT OBITh PEaNM30BaHBl C WCIOJB30BAHHEM BBITYCKACMBIX  3JICKTPOHHON
MIPOMBIIIIICHHOCTBIO IT(PPOBBIX CUTHAIBHBIX MIPOIIECCOPOB.

Huckpernoe onmcanue IT1C B Buie COBOKYITHOCTH €T0 OTCYETOB, T.€. B Bue [1CII, mo3BosseT npeacTaBuTh
ero AK® B Buae KOppEISAIMOHHOW MATPHIIBI, coCToAeH u3 koddduiumentoB pasnoxenus [ICII mo HexoTopoi
CUCTEME KBa3MOA3UCHBIX QPYHKIWH [3] KOMIIEKCHO3HAYHOTO (DYHKITMOHAIBHOTO MPOCTPAHCTBA, TO €CTh KBa3nbaswuca,
npeacrapistonero coboi mepuoamueckue casuru IICIT. IIpu sTom BeuucieHne KoppersnuoHHoH maTpuilel CiC
MOKHO UHTEPIIPETUPOBATh KaK CKAISIPHOC MPEMHOKEHHE 0a3HCHBIX BEKTOPOB [3] U3 COBOKYIMHOCTH MEPUOIMUYCSCKIX
cneuros IICIT na ero orcuersl. [Ipum umpnentudukanmm AC BMecto kBasmbOaszuca nepuoamdeckux casuros I[1CIT
UCTIONB3YeTCsl KBa3HOa3Hc pa3nuuHbIX 1o crpykrype IICIL

IIpu paspabotke amroputmMoB ObicTporo mnepemuokeHus I[ICII Ha mepBoM 3Tame HCCIeTOBaHHN
TIPOM3BOJIMIICSI CHHTE3 CHCTEM KBa3MOa3MCHBIX (DYHKIHMI COOTBETCTBYIOLIETO MpOcTpaHcTBa. IIpu aToM onpexneneHue
COBOKYITHOCTH CKaJSIpHBIX TIPOM3BENEHMI KBa3uOasucHBIX BekTopoB ¢ mroboi IICII asroro mpocrpaHcTBa
MIPOU3BOMIIOCH C MUHUMAJBHOIN BBIYHUCIUTEIHHON CIIOKHOCTBIO, T.€. HE NPEBBIMIAIONIEH CIO0XHOCTD aHAJOTWIHBIX
BeIUmcIeHn st 6a3uca ynknuid B-K, T.e @-B-K [3]. C 9T0i 1nenpio MpOoU3BOIMIOCH YCEUEeHUE U TIPOPEIKUBAHIEC
6asuco @-B-K, ymopsmouen-upix nmo Kponekepy, T.e. ®@-B-K-K, Gonpmux pasmeprocteid. [Ipu 3TOM BBISBICHBI
onTUMalbHbIe anropuT™Mbl yceueHus matpuibl O-B-K-K, npu koTopsix yceueHHass MaT-puila, 3aTeM MPOPEKEHHAs 110
MOo00MYy W3 BO3MOXHBIX aJTOPUTMOB, (HDaKTOPU3yeTCs, T.e. MPEICTABIACTCS B BHIAEC NIPOCTOTO IPOU3BEICHHS
c1a003aMOTHEHHBIX MaTPHII, KaX/1asi U3 CTPOK KOTOPBIX COCTOUT M3 HECKOJIBKUX €AWHUIL M OOJBIIIOTO YHCIa HYyJIEH.

Ha BTOpoM »sTame wuccienoBaHWil OBLTM CHHTC3HPOBAHUBI ONTHUMAIBHBIC aNrOPUTMEI BhraucieHus AKD
IIIIC B Gasucax yceueHHbIX M mpopexeHHBIX @-B-K-K. Ilpm stom ucnons3oBancs merox 'yma dakropuzanmn
MAaTpHI], MPEICTABISIONNX COO0H KPOHEKEPOBCKUE CTEIICHUA M YYUTHIBAIUCH MPABHIIA MPOCTOTO U KPOHEKEPOBCKOTO
MIEPEMHOXKEHHSI MaTPHII.

Ha TpeTpem sTame BBISBICHBI 3aKOHBI COOTBETCTBUSI CTPOK yceueHHoW maTpuupl — @O-B-K-K ctpykType
cermed-ToB p-mgHOi IICII makcumampHOrO Tepuoma. Kpome TOro, CHHTE3MpPOBAHBI AITOPHUTMBI, MO3BOJIIONIUC
MIPUBECTH CTPOKU TMPOPEKEHHBIX W ycedeHHbIX Marpun @D-B-K-K k Bumy cermMeHTOB  BHOBH 00pa3oBaHHBIX
nocienosarensHocTelt (BOID), TICIT u3 Gompimoro u Manoro moamHoxectBa Kacamu, O6enr-¢ynkuuid, [TCIT Mak
Onmca TpH y4yeTe B3aUMOCBS3H UX CTPYKTYp ¢ M-II0CIe10BaTeIbHOCTIMH.

Takum o00pa3oM, TPOW3BEACHHBIE WCCCIEIOBAHMSA IO3BOJIIN Pa3paboTaTe alIrOPUTMBEI  OBICTPOTO
BeruncieHns AK® IIIC ¢ BRIYUCIUTENBHON CIOXHOCTBIO, COOTBETCTBYIONIECH ObICTpoMYy IpeoOpazoBannio Dypbe
(BII®) stux LIIIC. OcHoBHOE oTiMuue oT TpaguiuonHoro bIId 3akirouaercs B ToMm, yTo BIID 1o3BossIeT MOITyIHTH
BBIMTPHIII JIMIIb MPU BhIYUCICHUH KoMIniekcHoro crektpa IITIC, a pa3paboTaHHBIC alTOPUTMBI - IPH BEIYUCICHHU
ux AK®. Bprpoil mo CpaBHEHHIO C MapajliesIbHO-MOCIEA0BATEIbHBIM anropuTMoM BbluucieHust AKD B uucne
orepanuii mepeMHOXeHUs1 ¢ HakorureHueM 1pu oOHapyxkerun ITIC ¢ mmaamu TICIT B HECKOMBKO AECATKOB MU
COTEH THICAY DJIEMEHTAPHBIX MUMITYJIbCOB COCTABJISIET HECKOJIBKO MOPSAIKOB, YTO MPHUBOJUT K BBIUTPHILIY IO BPEMEHU
obnapy>xenus LIIC Goxee yem B ThICATy pas.

B cootBercTBUU ¢ BhImecKkazaHHbIM, cBepxmHHBIE [ICII, ncmomssyembie B mpoekre cdma2000, MoryT
OBITH OOHAPYXKEHBI M UACHTH(UIIPOBAHBI C UCIIOJIF30BAHHEM COBPEMEHHBIX MHUKPOAJIEKTPOHHBIX CPEIICTB B TEUCHHUE
JTOJIEH CeKYH/IbI.

Hmumayuonnoe mooenuposanue anrzopumma udenmugpuxayuu AC no cecmeHmam usiyyaemou umu OTUHHOU
MII 6 cucmeme nepconanvrotl paduoceasu ¢ M/IKP

Hmxe paccMmarpuBaeTcs OJUH U3 CaMBIX MPOCTHIX anropuTMoB uaeHTuurkanuu AC mo cermentam MII u3
OOJIBIIIOTO YHCIa BO3MOXKHBIX aJTOPUTMOB, KAXKIBIH M3 KOTOPBIX COOTBETCTBYET BBIOPAHHOMY QITOPUTMY YCCUYCHUS
MaTpuubl Aamapa, sBisitoleiics: yacTHbIM cirydaeM MaTpulbl [ICIT @-B-K.

@2001, anekTpoHHas Bepcus nogrotossieHa 3A0 ABTIKC Cankr-lMeTtepbypr, http://www.autex.spb.ru
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Bynem ncmonb30BaTh aNropuTM (GakToOpU3aluy MaTpHUIBl AaMapa Ha OCHOBE Teopembl ['yna, T.e. MaTpuia
Anamapa

m
Ansps= Byopar™

11000..00
00110..00
00001.. 00

Byw=| 00000 ..11 | m=logN,
1-1000..00
001-10..00
00001 ..00
00000 ..1-1

HHTEpec mpencTaBiIseT pelieHne 3amadu o (PaKTOpU3aANUK TMPOPESKEHHOW M YCEYCHHOH MAaTpPHIIBI
AnmaMapa,T.e MaTpHIBl, IOIyYalomeHCs MyTeM HCKIIIOYCHHS CTPOK M CTOJIOIOB B MONHOW Martpuue Anamapa. C
LIENTBIO PEeIICHUs 3TOH 3aaun OyJeM YUUTHIBaTh IPaBMIIa IEPEMHOXKECHUS MAaTPUI] U MOJYYHM, YTO B 00IIeM ciydae,
€CITH B TEepBOU Matpuile By,py UCKIIOYUTH KaKyHO-JIMOO j-YIO CTPOKY, TO B Marpuie Amamapa Ay,py MOXKET OBITH
HCKIIIOYEHA CTPOKa C TEM K€ HOMEPOM. AHAJIOTMYHO, €CM B HOclenHed marpuie By,py MCKIIOUHTH cTOjiOEL ¢
KaKUM-JIN00 HOMEPOM i, TO B MaTpHIE A y,py MOKHO HCKITIOYHTH CTOJIOCL] C TEM K€ HOMEPOM.

Bynem paccmaTpuBaTh TOJIBKO YCEUEHHBIE MAaTpUIBl Aflamapa, T.€. ¢ UCKIIOUEHHBIMU cTpokaMu. Onpenenum
B3aUMOCBSI3b MEXKJIy HOMEpaMH CTPOK MarTpuillbl Anamapa Ay,py U HOMEpAMU CTPOK MaTpull By,py TpU yyeTe
CTPYKTYpBI MaTpull By,py Torna nomyuum, 4yto ecinu B MaTpuue Ay,py UMEETCS CTPOKAa C HOMEPOM j, TO B IIEPBOU
Matpurie By,py TOXe OymeT cTpoka ¢ 3TuM HoMepoMm. OHa COAEP)KUT JIMIIG 1B CAMHHUIB B TIO3HIUAX C HOMEpaMu
2j, 2j+1, a B OCTaNBbHBIX MO3UIMIX HaxonaTcs HymH. ClienoBareiabHO, BO BTOpOH Mmatpuile By,py JTOIDKHBI OBITH
CTPOKH C HOMepamH 2j, 2j+1, B TpeTbel - cTpoku ¢ Homepamu  2(2j),2(2j)+1,2(2j+1), 2(2j+1)+1 u T.A., T.€. YACIO
CTPOK YJIBaMBAETCS MIPH MEPEX0/I€ OT OJHON MaTPHIIBI By,py K IpyTroi.

OpHako, YYMTBHIBAS CHMMETPHUYHOCTH CTPYKTYPHl MAaTpPUIBl  By,py OTHOCHTENBHO IEHTPATIBHOI
TOPU30HTAJIBHOW OCH MOJIYyYMM, YTO €CJIM CTPOKH MAaTpULbl Ay,py BBIOPaHBI CUMMETPHUYHO OTHOCHUTEIBHO OCH
CUMMETPUU MATpULbI By,py, TO IPU ONPENECIEHUH CTPOK MATpHULl By,py, COXPAHSIOMUXCS B UX CTPYKTYypE, MOXKHO
YVUUTBHIBATh JIMIIb TOJOBUHY CTPOK MaTpULBl Ay,py, HAXOMALUIMXCS BBIIIE WM HIXKE OCHU CUMMETPHUUHM MATPULIBI
By,pp. Kpome Toro, ecnu cTpoku Matpuipl Ay,py BBIOpAaHBI Tak, YTO NP IEPEXOAE OT OJHON Marpuubl By,py K
Jpyroi MOIydaroTCcsi HOMepa CTPOK, CUMMETPUYHBIE OTHOCUTENBHO €€ OCU CUMMETPUU, TO MPH MEepexoae OT OJHOMI
MaTpulbl By,py K APYroil Kaxablil pa3 y4uThIBaeM JIMIIb MOJOBUHY CTpOK. Torma B 9TOM cilyyae Ipu Mepexone OT
OJHOU MaTpULbl By,py K APYroi KOJIMYECTBO CTPOK, KOTOPOE COXPAHSAETCA B MOCIEAYIOIIEH MaTPUIIE OCTAETCA TAKUM
ke, Kak ¥ B IPEIBIAYIIEH, T.c. He yIBaNBACTCS.

[MomyunM obmiee mpaBmIIO BEIOOpa CTPOK MAaTPHUIBI Ay,py TaKUX, 9TOOBI B CTPYKType ITOJIOBHHBI MAaTpPHI
By,py COXpaHSIIMCH JIMIIb CTPOKH, CHMMETPHYHBIE OTHOCHTEIBHO WX TJIAaBHOW nuaroHamu. [Ipm ydere sTOro
TpeOOBaHUS TOJIYYHM, YTO B YACTHOCTH NPH YETHOM M B MaTpuiie By,py ¢ HOMEpOM m/2 OT TiepBOW BBIOpPAHHOM
CTPOKHU B MaTpuIie Ay,pyr JOIDKHBI OBITh CTPOKH C HOMEpaMHu 0.1,..,2"°-1, aor BTOpPOH BBIOPAHHOH CTPOKH B MaTPHUIIE
An,py - CUMMETPUUHBIE MM CTPOKH C HOMEpaMu 2md omly g, 2" 2™ 1. Ocranbbie BBIOpaHHBIC CTPOKU B
matpuue Ay,py YXKE HE YUUTBIBAIOTCA B CTPYKType MaTpullbl By,py ¢ HOMepoM mi/2. IlpuueMm BbllIeyKa3aHHBIE
HaOOpBI CTPOK B Marpuiie By,py ¢ HOMEPOM /2 COOTBETCTBYIOT BBHIOOpPY B MaTpuue Ay,py CTpOK ¢ HoMepamu 0 n
2"2. HoMepa OCTalbHBIX BBHIOPAHHBIX CTPOK B MapHUe Ay,py KpaTHbl 2"2. PacCMOTPHM CTPYKTYPY OCTalbHBIX
Matpul] By,py. VX konudecTBO cocTaBnsieT m/2. JIns onpeneneHust CTpYKTYpbl MaTpullbl By,py ¢ HOMepoM m/2+1
OyzeM y4uTBIBaTH HOMEpA JIHIIb ITOJIOBHHBI CTPOK, COXPAHEHHBIX B MaTpHIle By,py ¢ HOMepoM m/2. T.e. 9uciao CTpoK
OCTaeTCsl TAKUM K€ Kak U B By,py C HOMEpOM m/2, HO BCE OHHU JIEkKAT BBIIIE OCH CUMMETpUU MaTpulibl By,py. B
OCTaJIbHBIX MaTpHunax By,py KOIHUYECTBO CTPOK yIBAaMBACTCS, HO BCE CTPOKH JIEXKAT BHIIIE OCH €€ CHMMETPHH.
BrrmreckazanHoe copMymTupyeM B CHAE CIEIYIOMIETO OT0KESHHUS.

Ecnu 6 mampuye Adamapa pazmeprocmu N, ewiopanst Ny=2"" cmpox (m=log:N,) ¢ Homepamu, Kpamubimu

2m/2, mo noaydyuewascs ycevennas mampuya npe()cmasﬂﬂemc;l 6 suoe npocmoeo np0u3eeaenuﬂ mampuy 6uoa
_ m/2 p(yc,uem) (yc,uem) (yc,uem)
AN?PMyc_ BN«PM B Ne¢,N> B 2Ng,Ny*** B N3/2,N»
11000..00.
B ™ g = 00110.. 00
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B kxadecTBe mpumepa B Ta01.2 TEPSUUCIUM HOMEPA CTPOK, COXPAHSIONIUXCS B CTPYKType Matpuil By,py npu
BBIOOpE B MaTpHIE Ay,pyy CTPOK C HOMEpPAMH, KPATHBIMH 22 s N,=64, 1.e. 0,8,16,24,32,40,48,56.

Tabmuma 2
1 2 3 4 5 6
0,8,16,24,32.40, | 0,1,16,17,32,33, | 0,1,2,3,32,33,34, | 0,1,2,3,4,5,6,7 0,1,2,3,4,5,6,7,8, | 0,1,...31
48,56 48,49 35 9,10,11,...... 15

Kaxk mokasano BeImie, nukiandeckune capurd MIT npuBoasSTCs kK CTpokaM MaTpuilsl Anamapa. BeIsIBUM 3aKoH
COOTBETCTBHSI MEXy HOMEpaMH CTPOK MAaTPHIbI AZaMapa U NUKIHIecKUMH caBuramMu MITL.

Hauanbueie Onoxu MII, onpepersromue WX IUKIAYECKAC CIBUTH, MPEICTABUM B JECSITUYHON CUCTEME
cuncienus uucnamu N; (i=1,...,N,), paBapiMu Habopy u3 m cumBoiioB MII, mpecTaBiIeHHBIX KaK OJHO YHCJIO B 2-
WYHOM CUCTEME CUUCIICHHSL.

PaccmorpuM matpuiy-iiupkyassHT MII, cTpoku KOTOpO# TPEACTaBISIOT COOOW €€ IMKIMYSCKUE CIIBHUTH,
HAYMHAIOIIUECS CO 3HAYCHUH N; B mopsijake Bo3pactanus i, T.e. N;=1, N,=2,...,Ny,=N,. Torna nepssiec m CTOJOLIOB
9TOH MAaTpHUIBI OyAyT MpencTaBiIsATh co0Ooit (yHkImu Pagemaxepa 0e3 HyJICBOrO SJIEMEHTAPHOTO CHMBOJIA.
OcTayibHBIE CTONOIBI dTOW MATPHIIBI MPEACTABISAIOT COOOH BECOBBIC NPOM3BEICHHS m IEPBBIX €€, BHIOpAHHBIX B
COOTBETCTBHH CO CTPYKTYPOI HEMPUBOIMMOTO IMPUMUTHBHOTO MOJIMHOMA, MCIIOJIH30BAB-IIECTOCS MPpH (OPMHPOBAHNI
MII, T1.e. sBustorcs TICIT Puma-Miomepa (PM). Tlocne mepecTaHOBKH CTOJOIOB 3TOH MATPHIBI TIO BO3PACTAHUIO
ajeMeHToB Tonisi [amya mosydauMm Matpuiy Anamapa 0e3 MpeBo CTpokw u  mepBoro crosdma. T.e.MII,
Ha4YMHAOIASCS ¢ HadaJdbHOTO O0510Ka N;, mpeobpa3zyercs B [ICIT PM, HoMep koTopoii B MaTpulle Anamapa paseH N,.

Takum obpazom, cmpoke mampuyvl Aoamapa c Homepom N; coomeemcsyem yuxaudeckuti cogue MII,
HAYUHAIOWUCSA C HAYATbHO20 O10Ka N; 6 0860UUHOI cuceMe CUUCTEHUs.

Ecimu AC B IICC ucnons3yror cermeHtsl MII, To cermentsl MII mpuBoAATCS K HPOPEKEHHON MaTpuie
Anamapa. PaccMOTpuM, KakuM OyAET anropuT™M (aKTOPU3aIUH MPOPEIKCHHOW MATPHUIlBI Aflamapa, mpeaBapuTeIbHO
YCEUCHHOW B COOTBETCTBHH C BHIMICOMUCAHHBIM aJITOPUTMOM.

Marpuna Anamapa, K KOTopoi npuBoasaTcst Bce cermeHTsl MIT OyzneT yceuenHol n npopexerHod. [Tpuuem
ee TIPOPEKUBAHHWE COOTBETCTBYET MOPAIKY AJIEMEHTOB IOJNS [ailya MO MOZYNIO0 HENPHBOAMMOTO IMPHUMHUTHBHOTO
MHOTOWIEHa, BbIOpaHHOTO st popmupoBanus MII. OOimiee KOTMYECTBO CTOJOIOB 3TOW MaTpPHIIBI BCETNAa PaBHO
KOJIMYECTBY AJIEMEHTAPHBIX UMIIYJIECOB B CEIMEHTE, T.€. N,,. TOTJa B COOTBETCBHHU C BBIMIECKAa3aHHBIM B MaTpHIE
B(yc"'”m)N,/g,N, (cm. Ymeepiwcoenue, evloesieHHOe KypCUBOM HA NPedvloyuiell cmpanuye) TakxKe COAEPXUTCS N,
CTOJIOIIOB U CTOJIBKO K€ CTPOK, IIOCKOJBKY 3Ta MaTpHIa COACPXKUT JIUIIG 10 oxHON 1 B Kaxmom cronbre. Torma B
MAaTpUIE, MPEABIAYIIEH MO OTHOLIEHHIO K MATPHIIE B(y"""'”’Na/Z,N, MOCIIE BBIYEPKUBAHMSA CTOJIOLOB C HOMEpAMH, C
KOTOPBIMH CTPOKH B MaTpuuie BY"“™y, v, okasaquch COCTOALIMME JIMIIb U3 HylIeil, YHCIO CTONGLOB HE HPEBBICHT
N, ceo- Paccyxnast aHaTOTUYHBIM 00Pa30M, TOKAKEM CICAYIONICE YTBEPKICHHUE

Mampuya Adamapa nopsioka N,, yceuennas max, Kak 3mo ORUCAHO 8blwe, 00 pasmepos N, xN,, a 3amem
npopesicennas 00 pazmepod NxN,.. no mobomy aizcopummy npeOCmasisiemcs 6 6ude Npocmozo npoussedeHus
Mmampuy, pasmepsbl Komopvix He npegoldaiom N,eeXN,ce., €Cu Nu<N,c., u He npegviuarom NxN,;, eciu N;>N,e..B
Kaxicoou cmpoxe 1000t U3 IMux Mampuy COOepICUmcst He 6ojiee 08yX HeHYIe8bLX INEMEHMOS.

Takum 00pa3oM, YUCIIO OTEPAIUiA CIOKEHUS MPHU OBICTPOM TepeMHOXKEHIH cerMeHTa MII, npuBeeHHOro K
MIPOPEXKEHHON MaTrpuie Amamapa, ¢ IPOPEKEHHOW M yCEUeHHOW MaTpuileld Anamapa, HE MPEBBIMAET MmN, ..,, €CIH
N¢<N,.., 1 HE nipeBbIIaeT mN,, ecia Ny>N, ...

BrruncnuTensHast CI0KHOCTD aITOPHUTMa COOTBETCTBYET BCETO JIHIIB M, OTIEPALISIM CYMMHPOBAHUS, €CIIN
obmree uucino AC N,<N,.,.., 1 He npeBbimact mN,, eciid Ny.>N, ... [Ipu 3ToM cerMeHTB MOTYT ObITh HazHaueHb AC B
COOTBETCTBHM C pa3pabOTaHHBIM TpaBuioM. KolmdecTBO cerMeHTOB cooTBeTcTByeT obmemy unciny AC B TICC,
KOTOPOE HE MOXET mpeBeimath N,=2"7, rae m=log,N, B Tabin. 3 NpHBOAWTCS 3aBHCH-MOCTH OOIIETO YHCIA
a0OHEHTOB B CHCTEME MPECOHATBHON PATUOCBSI3U OT JTUHBI IpuMeHsseMoit MIT.

Tabmuma 3

N, 20-1 251 2701 2701 2301 271

Ny 8 16 32 1024 32768 2097152

T.e. npu ucronesoannu IICII ¢ munoit N,=2*-] obee 4mcio aGOHEHTOB B IEPCOHANBHON CHCTEME CBSI3H
MOJKET COCTaBHUTh 00JjIee IBYX MHJUTHOHOB.

BBIBO

YcranoBneHo, uro eciu AC nepcoHanbHOM CHCTEMBI CBA3HM M3Iy4aroT NMEPUOANYECKUE CABUTH HEKOTOPOM
cBepxumuHHOi MIT ¢ nepuonom N,=2"-1, To mocie nepBUYHON CHHXPOHH3ALMH 110 CHHXPOCHIHALY OHH MOTYT OBITh
UACHTU(HUIMPOBaHHI 10 cermeHTaM 3Toi MII mo6oit uHbL N, B COOTBETCTBHHU C Pa3pabOTaHHBIM aJITOPUTMOM,
AHAJIOTUYHBIM AITOPUTMY OBICTPOTO IpeoOpa3oBaHus Anamapa.
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DEVELOPMENT OF SATELLITE MOBILE PERSONAL COMMUNICATIONS WITH SYNCHRONOUS
CODE DIVISION
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111024, Moscow, Aviamotornaya street., 8a
Ph. 273-8869, fax. 362-2225

Abstract: For satellite systems of mobile personal radio communication (SSMR) with synchronous code division of subscriber's
stations (SS) the block diagram of the device for the accelerated detection of super long synchrosignal (SINH), i.e. DADSsiny is developed., with
using of digital algorithm of Adamara matrix factorisation.

Theoretical substantiation of expediency of using multistation access with code division (CDMA) of
subscriber's stations (SS) both in cellular systems, and in satellite systems of a mobile personal radio communication
(SSMR) has received practical confirmation now.

realisation of the specified requirements in TT with using of three spread spectrum complex signals (CoS),
the resulting CoS is formed. First CoS is common for all SS synchrosignals (SINH), which is formed on the basis of a
super long pseudo-casual sequence (PCS) of the maximal period, i.e. I-sequences (MS), which length can be Negiy =
10°... 2x10° of elementary symbols. Second CoS is used for SS identification in SSMR and is formed on the basis of
the second MS. For maintenance of necessary amount of SS numbers in SSMR, the length of this MS repeatedly
surpasses Nesivg. The third component resulting CoS is formed on a Rid-Muller PCS basis (RM), differently named as
PCS Uolsha; after entry in synchronism the set PCS RM is orthogonal. Therefore at application PCS RM it is possible
to transfer the useful information theoretically without mutual handicapes.

As in SSMR the length of Nesg > 10°, it is impossible to create the coordinated filters in SS and TT
receivers on such length for detection MSgy in the device of the accelerated detection (DADSgvy); at application of
parallel-serial correlation search it would be required time of detection Tg, in some hours for detection MSgny, that is
inadmissible. Let's note, that the formation SINH on the basis of known sequences of fast search (SFS) also is
inexpedient because of essential capacity reduction, is especial in conditions of multibeam distribution of signals.
Therefore in the report the expediency of formation SINH on a basis MS with its subsequent structural transformation
in DADSgny in PCS RM and optimum processing with use of one of algorithms of the so-called fast account is
proved. It is possible to create DADSgny with using of high-speed digital alarm processors with high efficiency.

In the receiver of each SS the detection MSgny is made first of all, then the mode of tracking behind of its
parameters is established, after that the processing of information pulses can be made. Thus the processing of MSgy
and CoS, that are used for transmission of useful information, is made in different SS devices. As it was marked
before, the MSgwy detection is made in DADSgwy, where in the beginning the accepted resulting CoS will be
transformed on video frequency and with the help of ADT it is represented as PCS symbols, then the linear MSgng
transformation is made in PCS RM by rearrangement of its symbols according to the algorithm, that is described
below in details. Thus PCS RM corresponds to some number of cyclic shift MSgny and has certain number at
ordering PCS RM according to numbering lines of the Adamara matrix, which contain all set PCS RM at their
considered length.

The Adamara matrix can be factorised. Thus there are lines and columns with a plenty of zero elements. Just
this circumstance allows repeatedly to reduce the time of accepted MSSINH detection, since during comparison of
symbols PCS RM with lines of a Adamara matrix their multiplication to lines of this matrix is made. Further in the
received ambassador of multiplication column the number of its element with the maximal meaning is determined and
which corresponds to the basic emission of auto correlation function (ACF) PCS RM. Number of this element of a
column corresponds to number of a line in the Adamara matrix, concurrent with accepted PCS RM and appropriate
accepted MSSINH. The realisation of the block diagram of the device for accelerated SINH detection can be carried
out at use of achievement 0,16... 0,3 micron of micro electronic technology, when in a crystal of silicon is created
SBIC with more than 1 million elements and productivity more than 1 billion operations per one second. Duration of
time for the synchrosignal detection , generated on the M-sequence basis, at use of the developed algorithm of the
accelerated detection of complex signals will not exceed 2 sec.




