OnmcaHmue nporpaMmMmel npueMma curHajoe Op32Rx v1.8.0.

ABTOop: RN3AUS/Alex

1. Obmme MNOJIOXEHMUS.

BHuMaHMe @

- HporpamMMma He NpeTeHnyeT ObITb 3aMeHoOM "crarHmapTHOM" Opera v1.5.x by EALBHVK;

- IpoTrpaMMa He I[pecjiefyeT LeJjiblo NPEeB30UTM KadeCTBO OOHapyXeHMs CJabex CUITHAJIOB
OPDS by DF6NM.

ABTOpP BHPaxaeT OpulsHaTedbHOCTb Jose EALHVK m GONBD 3a pazpaboTKy M peaam3aluio
NIPeBOCXOOHOT'O pexmuMma Opera.

ABTOp BbHpPaxaeT MNpu3HaTeJlbHOCTbL Markus DF6NM 3a pas3paboTKy M OIperocTaBJIeHue
OTKPHITEIX MCXOIHBIX KOIOB INPEeBOCXOOHOM nOporpamMmel OPDS. MHOTMe uOeM U HOPOTPaMMHEE
pemenusa 3amMcTBOBaHE M3 opds2hbSc.bas

ABTOPY HEM3BECTHO, Kak yCTpoeHa nporpamMma Opera v1.5.x by EALHVK. Bce BO3MOXHEE
aJITOpUTMMUECKIME COBIIaI€HMA HEIlPeIHaMEepeHHBE M BIIOJIHE €CTEeCTBEHHEL. ABTOpOM cIoeJiaHa
[IONEITKAa peayiM30BaTh MATKOE CIMCOYHOE [OeKOOMPOBaHME MaKCHMMAJIbHOI'O MIpabBronomobtud,
CHabOMB HOPOTPaMMy  HOOINOJIHUTEJIEHBIMM  YIOOOHBIMM  OILMAMM. ABTOP HazeeTcd, Elide)
rnporpaMMa byner I[10JI€3HAa B Tex cIydyasax, Korma o KaKMM-JIn0bo NPUYMHAaM
3aTPYIOHUTEJIBHO MCIoJjb30BaTh Opera v1.5.x by EASHVK mnm OPDS by DF6NM.

[IporpamMMa npenjlaraeTCsa I[I0 NPMHLUMIY «KakK eCTb» 0e3 Kakux-JamborapaHTui. JVICXOOHBIE

KOIEI IeKogepa OTKPEBITEI M MOI'YT MCIIOJIB30BATHCA BCEMM XeJIalolVIMI.

2. OCHOBHEIE CBeIeHMS O MNPOTPaMMe.

[lporpamMMa HOpenjaraeTcsd B IOBYX BapMaHTax:

- koHcoJbHOM Op32RxC.exe (ymoOHO MCIIOJIL30BATHL Ha I'pabbepax)
- GUI Op32Rx.exe (mnsa HaOJNOOEHUNM M BKCIEPVMEHTOB)

ObpaboTka curHajyla B O0eMxX BepCHAX NPOMCXOOUT OIMUHAKOBO.
B rpadmueckom (GUI) BepcCUM IOONOJIHUTEJIBHO MNONIEPXMBAETCS COXPAaHEeHMEe CKPMHIIOTOB.

dro pejlaeT HNporpamMma.

[IporpamMmMa oOpabaTEBaeT OTCYETH CUI'HaJla CO 3BYKOBOM KapTH wMiaM wu3 wav-dainna,
OEMOLOYJIVMPYET MX M IBITaeTCd IeKOoIMpoBaThk cuIHaJ B ¢Qopmare Opera-32. Ecim zmekonep
ODOHapPyXMJI COBNAaIOeHMEe KOHTPOJIBHOM CyYMMEBl, »IOEKOI 3alMCEBaeTCsa B TEeKCTOBEM OQamia, a
TakKxe oTnpaBJisgeTCcs parmopT Ha pskreporter. [Iporpamma vMeeT BCTPOEHHEM
aBTOMATUUYECKUM IIOOABUTEJIbL MMIIYJIbCHEIX roMex (NB) .

UYeM oTamuaeTcsa OT '"craHmapTHoM" Opera v1.5.x by EASLHVK:
- UMMEeeT OTKPHITHM MCXOIHENM koXI Ha C++ (CBuilder);
- paboraeT c mnpomzBoJsbHOM Fc = 500..23500 Tu;
- KpOMe OTIpPpaBKM CIOTOB Ha canT pskreporter.info, coxpaHseT IekKOmOH B TEKCTOBOM
dbanne (xak detected.txt B opds)
- MCIOJIb3YET CIOMCOK YacCTOT OJia IJIybOoKOI'O IIOMCKa CHuIHana,
3TOT CHMCOK aBTOMAaTMYECKM I[IONOJHAETCH NPM KaXIOM YCIEMNHOM IeKOIMPOBaHUMU
- MOXHO 3alaTh CIMCOK UTHOPUPYEMBEIX YaACTOT (HalpuMmep, JIuHMM Loran)
- IOPaBUJILHOCTL HIOEKOIOB MOXET IMPOBEPSTbLCH IO CIUCKY WM3BECTHHX KOPPECIOHIEHTOB
(kax callsloc.txt B opds)
- MOXeT IeKOOMPOBaTb CHUIHaJI M3 wav-dania
- peayiM30BaH BapMaHT paboThl IeKoIepa CO CIMCOYHBIM IEKOOVMPOBaHMEM
(C KOPOTKMM M IJIMHHBIM CIMCKOM, COOTBETCTBEHHO IJIyOOKUNM M CBEPXIVIyOOKMUNM IOMCK) .
O5TO [O3BOJISET NIPaBUIIBHO INEeKOIMPOBATL OUEeHb cJjlabble MM 3aMuypallie CHUITHAaJb, YTO
He Bcer'Za YyHaeTcd CcIejlaTbh CTaHIapTHHEM »IekoIepoM. (BopoueMmM, aBTOpy HEMB3BECTHO,
KaK peaJMs30BaH JEeKOoIep B OpPUIMHAJBHOM HOporpamMMe Opera vl1.5.x Dby EALHVK;
BOBMOXHO, TaM B3TO CIHEJIaHO Jiyulle.)
- oTobpaxaeT CIeKTP C IOJIUTEJIbHEIM HaKOIlJIEeHMEM
- IIO3BOJISEeT AaBTOMATMUECKM COXPAaHATb CKPMHIIOT BOoHOollala CIeKTpa B MOMEHT



OEeKOIMPOBAHUSA C OTMETKOM Ha CKPMHIIOTE TPAacChl CUTHAJA.

- pacxonyeT 3HAUUTEJIbHO MeHble namMaTtu (7-12 MB) BmecTo 75-250 MB

- HEe MCIOJIb3yeT HUKAKOM INONOJHUTEJILHOM MHQOpMalMM, HOoCcTylaluey u3 VHTepHeTa

- JMMeeT MHOXECTBO HaCTpOekK, UTO I[I03BOJISET OITUMMM3UPOBATL MCIOJIb30BaHME PECYpPCOB
KOMITBIOTEPA .

— BO3MOXHO, CHOCOOHa OOHapyXmuUThb OoJjiee cjiabele CUIT'HAJEBL.

Yem omsimuaeTca oT OPDS by DF6NM:
- paboTaeT aBTOHOMHO, He HYXIaeTCHd B CTOPOHHMX MIpoIpaMMax o0paboTkM CHUI'HAaJla CO
3BYKOBOM KapTH (Spectrumlab)
- MoxHO B pexuMe offline oBpabaTHBaTL NPeIBAPUTEJIBHO 3allMCaHHBe wav-0®aMs
- OCyllecTBJIIeT HaCTosAllee OeKOOMPOBaHME, a He KOPPEeJALMOHHBEIM BEHOOP Hamubojee
IIOXOXEM KONMM M3BECTHOTO CHI'Haja
- MOXeT IEeKOOMPOBaThb JIOOOM He WM3BECTHEI 3apaHee I[IO3BIBHOM
— OTHnpaBJid€eT CIIOTH B MH'I‘epHe'I‘
- MOXHO Ha3HA4UMTh CIMCOK YacCTOT IOJisa TJIyOOKOTO MoMCka CMI'Halmna,
STOT CHOMCOK aBTOMATMUECKM IIONOJIHAETCS IIPM KaXIOM YCIENHOM IeKOOVMPOBAHUM.
- B CJlydae IBYXKPATHOTO JIEeKOIMPOBAaHMSA IO3EHIBHOTO, OTCYTCTBYKMETO B JIMCTE
callsloc.txt, aBTOMaTMYECKM 3alOMMHaeT ero B Odalime known list.txt
- OTCJexrBaeT MeIJIeHHEM Inpend ¥ OyXOaHus YacTOTH IllepelaTuuka/IpueMHuxa 6e3
yXyOueHMs KadecTBa IOeKOIOMPOBaHMA MNpM paccTpoikax mo +-0,85 T'i.
- OTCJeXMBaeT pas3jMuMe TaKTOBEX YaCTOT [epelaplel M IPMEMHOM CTOPOH.

Kax paboraeT nporpamma.

CurHan OepeTcsa CO 3BYKOBOM KapThl. EcCaAM TakKMUX YCTPOMCTB HECKOJbLKO, eCcThb
BO3MOXHOCTEL BEHOpPAThL HYXHOE.

YacToTa muckpermsaumm 12 Iy, 16 Oomr (mam 48 xI'u, 16 6ur mns Fc > 5500 T'u) .

B HacTpoMkax MOXHO BHOpPaTh LEHTPaljlbHyl dYacToTy HY curHana, COOTBETCTBYIOUYIO
HeHTpy mnojiocel 137500 Tu. Hanpmmep, npm Dial=136000 Tu wueHTpajJbHas dYacToTa
crnexkTpa OP-32 cerMeHTa OyneTr paBHa Fc=1500 Tu. EcTbp BOBMOXHOCTEL YCTAaHOBUTL FC OT
500 T'u mo 23500 Tu. 32To mejyaeTcs B ini-bdanme. (Jajiee MBI PAaCCMOTPVMM BCE HACTPOMKU
B 3TOM Odainye nompobHO.)

OnpenensgeTcs CPeOHUM YPOBEHb CHUI'Hajla. ECIM OPUCYTCTBYIT UMIIYJILCH, IIPeBHIIalnme
YTPOEHHOE 3HadeHMe CPpeIHEero ypOBHHA, MMIYJbC nomasjserca (NB).

Iajlee OUMUIEHHB OT MMIIYJIbCHEIX IIOMeX CUTHal QuiabTpyetrcsa UuMdpoBeM KUX-0uiabTpoM C
nojiocon 200 T'm mo ypoBHO -3 OB.

IOns Tpex HOMMHAJIOB "cranmapTHex" Dial (135000 Tu, 135500 Tu m 136000 Tu, c
BO3MOXHOCTBI0 TOYHOM IIOLNCTPOMKM B IOpelejyiax Jumoc-MyHyc 10 T'l) OpMMeHAITCsa 3apaHee
paccumMTaHHEle OQUIbLTPH BaTTepBopTa 6 Hopganka C 255 oTBOmaMmM, MMeUMe XOPOIYIo
PaBHOMEPHOCTE B IIOJIOCE MNpONyckKaHMe M OoJblloe [OoHaBJIEHME 3a €€ NpelejaMu.

Ecam xe Dial HecTaHIapTHEM, TO KUX OUIBTP PaCCUMTEHIBAETCS CPeOCTBaMM IIPOTPaMMEI
(MeTODOM OKOHHOI'O B3BEUIMBAHMSA C OKHOM BiskmMaHa-Xappuca). Takom OUIbLTP MMeeT
3aMeTHO OOJIbIIyIl0D HEepPaBHOMEPHOCTHL B I[OJIoCe HponyckaHuda. KojamuecTtBo "oTBomor"
onpemnesyiseTcsa aBTOMaTHUUECKM U He mnpeBbmaeT 1024 (B peajIbHOCTHM IIOJIydaeTcs OKOJIO
270) .

OT@UIIETPOBAHHEI CUTHaJl TIeTepOIMHMPYEeTCS M I[IepeHOCUMTCS IO dYacToTe BHM3 Ha
HeHTpaJibHyw uYacTtoTy 150 T'u (Bech crnekTp JexuT B npezeyax or 100 mo 200 Twu) .

I51ss monmaBJIeHMS MHOOOUHEIX MPONYKTOB MNPeoBpaszOoBHUSA CJIYXUT eme onmH KUX-dbuneTp C 64
OTBOHAMU .

IaJjlee oOCylleCTBJIdIeTCsa IepBasd »IeuuMmaumua B 24 pasa, Telepb OTCUETH CJedylT C
yacToTror 500 pas B cexkyHOy.

I OCYWeCTBJIEHMS Y3KOIOJOCHOM COIJIACOBAHHOM OQMIbTpauMM B NpoTpaMMe IIPUMEHSEeTCH

JMHeMKa ns LUMPPOBEIX PEeKYPCUBHEIX BUX OB TPOB 2-10 nopAanka (umdporoOM
KoJileBaTeJIbHEM KOHTYp) C nojoco¥ nponyckanmsa 0.122 Ty no ypoBHIO —-30B (4TO paBHO
1/8.192 ¢ - ofpaTHada BeIMUMHA IMTEJBLHOCTM ONHOM MOCHUIKM) . KOJIMUECTBO OQUILTPOB B

auHerike 1230, UTO HECKOJIbKO WM3OEITOUHO: B MNPUHIMUIE, IOoCTaTouyHo mMmeTs 100 / 0.122
= 820 OouiabTPOB IJig IEepPekpHTMS Bcer'o mamanazoHa 100 Tu. O»DHakKO DBKCIEPUMEHTH



IokKasajy, 4YTO YyBCTBUTEJIBHOCTBL IIpMEMa BO3pacTaeT, eciu QuiIbTpe "CTOAT" HECKOJIBKO
IJIOTHEE; B pes3yJibTaTe OwlJla BHIOPAHO IIOJIYTOPHOE KOJIMYEeCTBO (QUIIBETPOB.

MoxeT nokxaszaTbCHd CTPAHHEM OpuMeHeHMe "IMAPOBEIX KoOJIeOaTeJIbHBIX KOHTYypoB" Tam, IIe
OOBIYHO IPUMEHHIIT OeICTPOE npeobpasopaHue dypbe. BosMoxHO, BBIUMCJIMTEJIbHA A
50dexTUMBHOCTEL OblJIa OBl HECKOJIBKO BHIIE, HO Tak KaK Ha OQOUIbBTPE [DOCTYNAKlT OTCYETH
nocjyie JgeuyMaluy, TO BHMUI'PHIUI B IPOM3BOAMTEJIBHOCTM Obvl OB He Bejuk. C IJOpyTron
CTOPOHHL, HaIJIAOHOCTb IpY  MCIOJIb30BaHMUM  QUIIETPOB [1oJlydaeTCAa BHIIE, MOXHO
SKCIEPUMMEHTHPOBATL C HOEeTEeKTMPOBAHMEM M KOJIUYECTBOM OQUIIBTPOB, Yero Mb ObiM O
numeHsl npu FEFT. Kpome Toro, FFT yxe «HaOMIO OCKOMMHY»; IOpaslo MHTEpeCcHee IOUTHU
HEeCTaHOapPTHEM NyTEeM.

Ilocyle y3KOMNOJIOCHBIX OMIBETPOB CTOAT HETEKTOPHE. ITO MoxeT OHTb JMbo HOPOCTOM
KBAOPATUYHEM aMIJIMTYIOHBY IOeTeKTop (Kor'ma BXOIHOM oOTcueT O(OuiIbTpa I[IepeMHOXAaeTCs
caM Ha cebg), JmubO KBABUKOTEPPEHTHHY KBaIPaTyPHBEM HOEeTEKTOP. JKCIEPUMEHTEHL
nokasanu, uTo oBa IeTeKTopa NPUOIM3UTEIIEHO SKBUBAJIEHTHEL B JjaHe

JyBCTBUTEJIBHOCTH, OIOHAKO KOI‘eppeHTHBIf;[ ,]Ie’I‘eK’I‘Op pacxonyeT 6OJ'H::LHe BEIUMCJIMMTEJIbHBEIX
pecypcoB. Ilo yMOJIUAHMI KOTEPEHTHHI NeTeKTOP OTKJIUeH. 3aTeM CUIHaJl OQuibTpyeTcs
OHU (BUX-QuIbTPp 2KBUBAJIEHTHBIM CJIOXHOM RC-lemnouxe) c yacToroM cpesza 0,25 Tu.

Najlee NPOMCXOOMT IJelyMaliMs CHUITHAJIOB C BHEXOIOB IeTeKTopoB eme B 1024 paszsa, Taxk
YTO Ha IOJIMTEJIbHOCTB OIHOM IOCEUIKM NPMXOOUTCS POBHO 4 orTcueTa (okosio 1 oTcdueTa 3a
2 CEeKYHIH) .

PacomnbTpOBaHHEE M NPOIETEKTMPOBAHHEE CHUITHAJB [IOCTyHawnT B Oybep namMaTy, MMERIMUM
1230 xanajoB u nmamuHOoM 240 (KoIMuecTBO NOCHUIOK Opera mnjwoc onmHa) * 4 = 960 gueex.
VMeHHO 2TOT Oybep M 3aHMMaeT OCHOBHOE MeCTO B olepaTuBHOM namsaTrm 1230 * 960 * 4
(pasmep float B Bamrax) = 5 MBanr.

Iasee oOpabaTeBATCHA TOJIBKO OTCYETEl M3 3TOTO0 Oydepa, XpaHAmero B cebe MHOOPMaLMIO
3a nocyenHme 32 MMHYTH.

[Io xaxmoMy KaHaJly ([Iom TepMMHOM KaHaJl I[IOHMMAaeTCs BBIXOL COIJIACOBAHHOI'O OGuIIbTpPa)
BEIUMCJIIAETCHA TeKyllad CcyMMa, gTo COOTBETCTBYET SHepIrm1unm CHUT'HaJla Ha IOJINTEeJIBHOCTU
nepenaum Op-32 (32 MMHYTE) . OTM 3HauUeHMd B IajibHeMeM MCIOJb3YITCS  OJd
oTOOpaxeHMsa aMIJIMTYyOHOTO CIeKTpa M Bomolana.

,HJ'IF{ YMEHBIIEHNMA KOJIMYeCTBa BEIUMCJIE HUM OEKOIMPOBaAHMIK IOOBEPTIAKTCA HEe BCE KaHalJlel, a
JMile  Te M3 HUX, IIe eCTb MaKCUMyM HaKOIJIEHHOTO CUIHaja. MaKCUMMyMH MIYyTCH
crlenywomuM — 0OpasoM. Kaxmoe  BHaueHMe  CpaBHMBAETCS C  HECKOJIbKMMM  COCEeIOHUMU
3HaueHuaMr (KOJIMUECTBO MxX 3amaercd napamerpom MIN PEAK SPACE) . Ecim cocepHue
3HaUeHMs MeHblle TeKyllero — TO 3TO MakKCuMyM. Takux MakKCHMMyMOB B CIEKTPE OUeHb
MHOTO. UYTOOBE COKPaTUThb MX KOJIMUECTBO, [IPMMEHIETCH ClIenyluui aJropuTMm. IlyCcTb
3a0aHO XejlaeMoe KOJIMYECTBO MakKCuMyMoB mjig obpaboTku (mapamerp N MAX). Ecim
Haﬁ,ﬂeHO BoJible MaKCVMMYyMOB, ueM TpG@y@TCH, TO BEHIIIOJIHAETCHA <(IIPOPEXVBaHUME» BeCb
CIIeKTp pas30dMBaeTCd Ha HECKOJIbBKO YUYacTKOB, B KaxXIOM M3 HUX yHaJgeTcda MaKCUMyM,
VMeoIMi HaMMEHBUYI aMIIMTyOy. Tak OoBTOpseTcsa OO Tex I0p, IOoKa He OCTaHeTcs
TpebyemMoe KOJMYUeCTBO MaKCMMyMOB. Pas30muBKa CIeKTpa Ha YYacCTKM BHIIOJHAETCS U3
crenyoumx coobpaxeHur. EcnaM BXOOHOM QUIBTP MMeeT OOJbIyK HEPABHOMEPHOCTL, WM
IPUCYTCTBYET CMJIbHEM CHITHAaJ, TO B UYacCThb MaKCUMyMOB, Jexalas OJamxe K «Topby»
bunbTpa OymeT Bcerza MMeThb OOJIbLIIyID aMILIMTYINy, YeM BCe OCTajlbHele (TO eCTb caMa

«wyMoBas IOJIKa» OymeT MMEeTb  «Topb») . Ecin npocTo  BHOMPATH  OINpelesieHHOE
KOJIMYECTBO MaKCUMyMOB C HamuOOJbIIeM aMIJIMTYyHOOM, BCe OHM OyOyT CIPYHNIMPOBAHEL JMOO
OKOJIO MOMHOTO CHMTHaja, Jubo okoJio «ropba» ¢uiabTpa. O3TO HeXOopolo, TakK Kak
HamuboJiee MHTEepecHHe cJabble CUTHajbl OT »aJIeKUMxX KOPPECHNOHIEHTOB OCTaHyTcsa 0e3
BHMMAHUSA . [I[pyMeHEeHME  ONMCAHHOTO  BHIIE  aJITOPUTMA  «[IPOPEXMBAHMA»  MAKCUMYyMOB
[I03BOJISET BEeCTHM OTOOpP, KOT'Za BCE OHM HAXOOATCHS B [IPUMEPHO PABHHX YCJOBMIX.

OCBEUHO IOCTATOYHO yCTaHOBMTEH mnapameTrp N MAX=30..40. Ecau %€ BHUMCIUTEJIIELHES

PeCcypCel HE OUeHb KPUTUUHE, TO Ipome ykazaTe N MAX=-1, wu mnporpamma Oymner
obpabaTEBaTh BCe HaMIeHHBE (Iaxe MaJleHbKMe) MaKCUMYMEH.

VI3 uucila KaHaJIOB, BBIOEJIEHHEIX »JIA »OajibHeMmel o0paboTKM, MCKJIIOYAalnTCS Te, UYaCTOTH
KOTOPHIX COBINANaT C mNepedHeM dYacToT wu3 oOanmna loran list.txt (ecium napamerp
IGNORE LORAN LINES=1) .



Ecan yKasaHoO USE FREQUENCY LIST=1, TO Ha 0bpaboTKy OepyTCHa KaHaJl,
cooTBeTCTBRykWMe dYacToram u3s O¢amna freq list.txt, HeszaBMCMMO, €eCTb JM Ha HUX
CHeKTpaJibHEEe MaKCUMyMEl MJIM HeT. KpoMe TOro, mOjaa 5STUX KaHAJIOB BKJIOYAETCS PEXUM
CNMCOYHOTO IeKOOMPOBaHMA C OAMHHEIM cnmckoMm (Ultra Deep Decoder) .

VI3 ocTaBUMXCHA KaHAJIOB BbI@MpaIOTCH TEe, YPOBEHB CHI'HaJIa B KOTOPEIX IIPEBHIIAET YPOBEHb
B COCeIHMX «HEBHOPAaHHBIX» KaHajlax Ha YCTaHOBJIEHHYK B HAaCTPOMKAax BEeJIUUMHY
(napameTp PEAK THRESHOLD, ykaseBaeTcda B OB) .

Iexomep peaqu3yeT aJiTOPUTM MaKCUMAJbLHOTO MNPaBIONONOOMs, OCylecTBJSd nepebop BCex
BapMaHTOB KOIOBBIX KOMOMHaUMM, MCIOJb3yeMelx Opera. Taxmux KoMOMHaumm 17, xaxnad
xoMOMHauusa uMeeT 8 BapmaHTOB. (Bojlee nompoBHO O CTPykType M crnocode QopMMPOBaHMSA
curHajga Opera  MOXHO  IPOYMUTAThb B banne opera protocol.pdf). BelumcIgmoTCAa
KOOPEeJIAUMOHHEE CYMMEBl, M3 HMX BHOMpaWTCa HauboJbliMe, a TaKXe BTOPHE I[IOCJEe HUX.
BrlupcigeTcsa IOOCTOBEPHOCTL KaxIoy koMOMHauum. dopMMPYyeTCs NPUHATHM MHOOPMAaLMOHHEIM
BEKTOP, MME MM HaMOOJIbIIYID KOPPEJISLUMOHHYK CyMMYy, a TakXe CIMCOK eI'0 BapMaHTOB, C
3aMeHOM dYacTu OuT Ha MeHee BepOodaATHBE (M3 BTOPHX [I0 KOppeJaUuuM KOIOBHIX
KoMOMHauUmMM) . I[IepBHM CHMCOK cocTouT u3 83 BapmaHToB (1 cawmelt BepoaTHBlM + 17
BapMaHTOB C 3aMeHo¥ 1 xOoIOBOM KOMOMHALMM Ha MeHee BepodTHY© + 1 BapuaHT C
3aMEHOM BCeX KOIOBHIX KOMOMHALMM + 64 kKoMOMHALMM C 3aMeHOM IBYX HaMMeHee HAaIeXHBIX
KOMOMHAUMM Ha BCE BO3MOXHEE BAapPMAaHTH) . BTOPOM CIMCOK BKJIOUaeT B cebs NepBHM, a
Takxe IOOINOJIHUTEJIbHO COCTAaBJISeTCsS IIepedeHb U3 3aMeH OBYX KOIOBBIX KOMOMHALUM
ONHOBPEMEHHO, 3aMeH TpexX HaMMeHee HaIeXHHBIX KOMOMHALUM Ha BCE BOBMOXHEE; BCETO
602 BapmaHTa. MoxHO ObBJIO OH CTPOMTL M eme OoJiee OJMHHBIE CIMCKM, HO IIPU DSTOM
HaQUMHAETCHA PEe3KO YyBEJMUMBATLCS KOJMUECTBO JIOXHEIX ITEKOIMPOBAHUIM.

O’I‘Me’I‘MM, uTo OJeKonmep YUYUTEIBAEeT BOBMOXHOCTB HEKOTOpOoIro racxXxoxgeHnd TaKTOBBIX
JacToT HpV[eMHOﬁ )Z8 nepenafomeﬁ CTOPOH, Tak uTo CyMMapHas4da IOJIMTEeJIBHOCTDBb CHUI'HaJla
MOXeT OHTb HECKOJIbKO IJIMHHee WM Kopoue oxupmaemor. OcyumecTBJsSeTCcsS IIOUCK B
nopezejyiax IJIOC MMHYC IOJIUTEJIBHOCTM OINHOM Hocemky (8.192 c), dYTO COOTBETCTBYET
PacXOXIEeHU TaKTOBEIX yacToT 1/239=0,42%= 4184 ppm (3TO HOBOJILHO MHOTO) .

Kpome TOTO, IeKOomep MMEEeT pPEexmMM CJIEeXEeHMS 3a MeIOJIeHHEIM OperdoM dYacTOTH CHUTHAalla,
IoJiId 4YeI'o OTCJIeXMBaeTCs I[IOCTEeIleHHOEe CMelleHMe CIeKTpaJlbHOT'O MaKCHMyMa B IIpelejax
no mmoc-mMuHEyc 0,854 T OoT er'0 HAdaJIbHOT'O IIOJIoXeHMsS. TouHee, WMPMHA IIOJIOCHEL IIOMCKA
paBHa yOBOEHHOM BeamuuHe (MIN PEAK SPACE * 0,122) Tu. IIo »TOM OpuYMHE He clenyeT
3alaBaTh MMHMMAJIbBHOE PAaCCTOsHME MexIy IIMKaMM 3alaBaTb MeHble 3. PexoMeHOyemoe
3HaueHre 4 wuim 5.

Iexonep OCyWECTBJAeT Iepebop BapMaHTOB IO TexX I0p, I[I0Ka CIMCOK He BaKOHUUTCH,
Jubo He [OpoM30MIeT COBIaXeHMe KOHTPOJIbHOM CYMMB HOeKOIOMPOBAHHOM MHOOPMAaLUM
(mos3eIBHOM, HepemaBaeMoy B Opera, 3amMmaeTCca KOHTPOJIbBHOM cyMMo¥ CRC-16 (16
IIPOBEPOYHEIX OMUT) M BTOPOM KOHTPOJbHOM cymmor CRC-16, wu3 koTOpol nepemaercs 3
bura) . Ecam coBnangm oOe KOHTPOJIbBHEIE CYMMBI, TO IEKOIep BO3BpallaeT OeKOIMPOBAHHEI
IOBEBHOM. Ecam coBmajla TOJBKO OIHa (BHyTpeHHSsa 16 OMT) KOHTPOJIbHAs CyMMa, TO
IoexoIep IoMeuaeT BTOT IIO3LIBHOM KaK HEeINOCTOBEPHHM (CO B3HAKOM BOIpOCa). ITOT IEeKOoX
NPVHMMAaETCsS BO BHMMAHME, €CJM I[PYM 3TOM COOTHOUIEHME CUTHAJI-WIyM Ha BHXOIE OUIbTPAa
NPEeBECUIIO HeKOTOpen mopor (OP THRESHOLD=3 - nopor paseH 3 #AB).

Uro npexncTapygeT CcoOo¥ BTO OTHOWEeHMe CcUuTrHaj-wWwyM. IOnsg Haubojiee CcoBIalammero
BapMaHTa CUIT'HaJla MMEeTCs KOppeJdlMOHHas CcyMMa -— DTO DHepI'Msa Halle'o CUuI'HajJa.
OOHOBPEMEHHO MH MMEEeM BeJIMUMHY DHEepIMM CUTHAaJIe B 2STOM YaCTOTHOM KaHajle — 3TO
€CTb DHEepIrusa CcurHaja + yIOBOEHHas B2HepIus WiyMa (WyM eCTb M BO BPEeMs IOCHJIOK U B
naysax wMexay HuMmm). OTcoga HaxOoOMM OTHOMleHue curHan myM Eb/No=10*log(2.0*Psn/
(Psn-Ps)), 1Tme Psn - MOWHOCTL CMECM CHI'HaAJa M WmymMa, PsS - MOWHOCTH CHI'HaJa
(koppesiguMOHHAs CcyMMa m»ekolepa) . UmcieHHHe 3HaueHusa Eb/No 1o pesysibTaram
3KCIEepUMeHTa JiexaT B »Ouana3zoHe ot +4.0 nB u  BhllE, opM 5BTOM CUI'HaJ,
YIOBJIETBOPUTENIEHO BUIOHBEIM Ha CIHEKTPe M Al IOeKOoI B «CTaHIapTHOm» Opera -36 dB
(opds -37.1dbOp) wumeer Eb/No +4.8 dB. Crjabble CHI'HAJL, KOTOPHE MOXHO IEeKOIUPOBATH
yXe Ha caMoOM¥M TI'paHM BO3MOXHOCTEM INIyOOKOI'O Hekollepa WM KOTOphle YyXe He Bcerza
nexkomgupyiorcsa Opera, wuMmenT Eb/No okosio +4 dB. MHOTIA CHAyYaJMChb [IPABUJIBHEE IEeKOIL
n ¢ Eb/No uyre Hmxe +3.5 dB, oOHaAKO IpPM 3TOM MIET MHOXECTBO JIOKHHX IOEKOIOB (HO
OIDHAKO C IMPaBMUJILHEIMM KOHTPOJIBHEIMM CcyMMammu!) . IlodToMy HOPOT IJIS [IOHO3PUTEJILHEIX
IEeKOIOB PasyMHO yCTaHOBMTHL NpumMmepHO 4 dB).



OTHmeJIbHO HYXHO OI'OBOPUTLCS, UYTO, BO3MOXHO, HEe COBCEM IIPaBOMEPHO WMCIIOJIb30BaTh
3mece TepmuH «Eb/No» - HOpMUpPOBaHHOe OMTOBOE OTHOWEHMEe CcurHaj-myM. OmoHako,
KaxeTCcs, IO CMBICJYy WM3MEPEeHHAas HaMM BeJMuMHa OJmM3Ka K CMHCIYy TepMyHa «Eb/No»;
KpoMe TOTI'0, B3TO ODO3HAUEeHMEe INOCTATOUYHO HAIJIAOHO, [IO3TOMY S PEUMJI BOCIOJILE30BATbHCH
M M B OaJIbHEMIIEM.

MTaK, Ha BEIXOIIE Jexogepa MBI rmmmeeM ,HeKO,HI/IpOBaHHbHZ HOBI:IBHOIZ, C IIPaBmMIIb HEIMIM
KOHTPOJIBHEIMM CyMMaMM (cymmol) . OZHaAKO 5STO elle He BHauMT, UYUTO OH HOeMCTBUTEJIBHO
OPpUCYTCTBOBaJl B 2dupe. IllpakTuka OKaA3BBAET, UYTO JIOXHOe OOHaApyXeHHMe [0 IWIyMaM
NIPOUBBOJIBHBEIX I[IO3EIBHEIX C coBHnagawmouuMmu CRC npomMcxonouT HOOBOJIBHO dYacTo, rnopsanka
OIHOTO pasa B nojuyaca/dac. MOxXHO OBIJIO OB BallUMTUTHLCH OT JIOXHEIX OEKOIOB, BBeIsA
CpaBHEHMVE C HEKOTOPHM I[I0POTOM U HEe PperMcTpuMpoBaThH mOekon, eciu Eb/No Hmxe 3TOTro
nopora. OOHAKO HEe TakK penku ciydau, korma Eb/No nOpaBuilbHOTO MOeKoIa Ha cjaboM
curHane OwmBan Huxe Eb/No joxHOTo mekoma! Hac ke MHTepecyeT NpMeM MMEHHO Haubojee
CJabBIXx CHUI'HAJIOB, HEe XOTeJIOCh OB I[OTEpPATbh WMX, YCTAaHOBUB IIOPOI' TakKuMM o00pasoM,
uTOOE HalEeXHO He IpPONyCKaThb JIOXHEIE IOeKOIbl. BO3HMKAET KJjlacCuueckKas IujeMMma: Junbo
NPONyCK CuITHaja, Jubo JIOXHas TpeBoTa. KpomMe TOI'O, Ha I[IPAaKTMUKE UYaCTO II0oJiydaeTcsd
cremylasg CUTyalud: ecyaM B »sdupe IOPpUCYTCTBYET UYeM-TO CUIIbHBIM CHUI'HAJ, TO Ha HEeM
opu YyJiabTpa INIyOOKOM IIOMCKE JIETKO «HabupalnTCsa» JIOXKHEE HOeKOIbl C OUYeHb XOPOoUMM
ypoBHeM Eb/No, Tak UTO CpaBHEHME C [NOPOTOM 3IeChb HUKAK HE IIOMOXET.

B mnporpamMMe peanmM30BaH MHOM METOH 3alMTEL OT JIOXHEIX TPEeBOI'. HyXHO COIJIAaCUTHCH,
uro B B »dupe padboTaeT OUEeHb HEMHOI'O KOPPECIOHIEHTOB, MX I[O3BIBHEHE M3BECTHE,
IOABJIEHME KaXIOI'0O HOBOI'O KOPPECIOHIEHTa He IIPOXOIUT He3aMeueHHBM. IJda IpoI'paMMHE
OPDS by DF6NM wmcnojab3yeTcs odann callsloc.txt, oTIOe ykKasaHB I[IO3BBHHE U JIOKATOPH
BCexX peajibHO paboTamnmMx WJIM KOoTga-To paboTaBuMX KOPPECHOHIOEHTOB. IloaToMy IJidg
KOTCEUBAHUSA» JIOXHBIX IeKOIIOB (a »TO0 BCcerma oOueHb CBoeoOpas3HbBle IIO3EIBHEE!)
VCIOJIb3YEeTCHa IIOMCK IOeKOOVMPOBAHHOI'O MO3BIBHOTO B Oamye callsloc.txt. Ecam oH Tam
€CThb, 3HauMT JeKon C OOJIbIOoY IOJIe¥ BEPOSATHOCTM NPaBMIIbHBM . 3a0OHO U OIpeleliseM
pPaccToSHME IO KOPPECIOHIEHTA.

OmHakoO, BIAPYID B »0upe NPUCYTCTBYET HOBHM KOPPECIOHIOEHT, KOTOPOI'O IIOKa elle HeT B
callsloc.txt? Beuio OB OOMAHO He MNIPMHATE €I'0 TOJBKO JIMIIB [0 [IPUYMHE eTro

OoTCyTCTBMA B OQamuyie. IOing 53TUX CJydaeB [IpelyCMOTPeH MexXaHu3M, Kkorda IOBaXIEH
IPUHATEI [IPOMU3BOJILHEI I[IOBHBHOM CUMTAEeTCsa OTHBHE «U3BECTHEIM» M OH IIOMellaeTcsa B
darim  known list.txt. ToJjeKO JIOKATOpP OCTaeTcCd HaM He U3BeCTeH. Mel MoxeM,

OOHaAPYXMB IHOeKOI OT TakKOoI'0O KOPPEeCIOoHIeHTa, I[IOMeCcTMTb ero OTHelHe B callsloc.txt,
pononHue gth-jmoxartopowm, Jmbo, ecam sTo ommbOKa, CTEPEeTb ero u3 danna.

Mel MOXEM MCIIOJIb30BAaTh CIMCOK YacCTOT, TakK KaK MHOI'ME M3 HaC [epelanT Ha ONHOM U
TOM Xe YacToTe. KpomMe TOTO, €eCJaM dYacTOTH, Ha KOTOPOM MNPOM3Ole] NPaBUILHEM IeKOn,
HeT B CNMCKe, OHa OyHmeT Tyda aBTOMaTMYECKM BaHeCeHa.

BosMOXHOCTM JeKoIepa, CyOod IO pe3yjlbTaTaM 3KCIEPUMMEHTOB, OTPaHMUYEHB BEeJIMUMHON
SNR mnopsanka -39..-40 0B B mnojoce 1 kI'u. [ng noucka ©OoJjiee cJjabelx CUIT'HAJIOB B
oporpaMMe peajiM30BaH KOPPEeJIALUMOHHEM IIpMeM B IOBYX BapMaHTax. 3TO 3HAKOBHIM
KOPPEeJNATOP M «MATKUM» KOppeNdaTop, nomooOHemr OPDS.

BHaKOBEIM KOPPEJATOP OTHOCUTCSA K KJAaCcCy TaK Has3EBaeMEX HelNapaMeTPpUUeCcKMX MK
«POBAaCTHEIX» aJITOPUTMOB, YCTOMUMBEIX K Pas3JIMUHEIM OTKJIOHEHMAM 3aKOHOB paclpelnejieHUs
myMa OT HOPMaJIbHOTO. g OCYWEeCTBJIEHMS 3HAKOBOM KOPPENALUMM CHMITHaJl C BBIXOIa
IeTeKTOopa KaxXIor'o KkaHajla CpaBHMBAETCsa C IJlaBapuMM [IOPOTOM, YCTaHaBJIMBaEMbIM
IOVMHaMUYEeCKM TakyM oOpasoM, YTOOHE B pe3yJjibTaTe OOpPas30BEBAJICA IIOTOK HyJIeM UM eOMHMI
C NPMMEPHO paBHBIM (B CpelHEM) MX KOJMYeCTBOM. BMHapHEE OTCUeTH CPpaBHMBAITCHA CO

BCeMM BapuaHTammu PIC-xKOIOOB, COOTBETCTBYUMX I[IO3EBHEIM M3 Odanna callsloc.txt.
[IOOCYUMTEIBAETCSA KOJIMUECTBO COBIABUMX OUTOB. ECAM 5TO KOJMUECTBO IIPEBHICUIIO IIOPOT
koppesnaTopa (CORRELATOR 237 THRESHOLD=161), TO CHMIHaJl CUMTaeTCAa OOHapyXeHHEM.

[lopor BHIOMpPaeTCcsa O HEOOXOIMMOM BEPOATHOCTM JIOXHOM TpeBOIM. UYeM BhIIE IOPOT, TEM
MeHee BEepPOsSTHO, UYTO M3 myMOB Habepercsa TpebyeMoe CcodeTaHue HyJeM U eIMHUII.
PaccuuTaTh BEPOSATHOCTHL MOXHO B OKHE IONIOJIHMTEJILHEIX HacTpoek (Settings->Setup
another settings..). Ha npakTuke OOpoT OOJDKEH JiIeXaThk B npeneyiax oT 159 (npm sToMm
JIOXHOe OfOHapyXeHMe OyIeT MNPOMCXOIMUTH IOCTATOWHO UYaCTO, IO HECKOJIKO pa3 B CYTKHU;



HO 3aTo M UYYyBCTBMTEJIBHOCTbL KkoppensdTopa OyIeT BECOKOM) ¥ no 163  (JoxHOe
oDHapyXeHMe IO WyMy OyIeT KpalHe peIKMM,; UyBCTBUTEJIbLHOCTL OyImeT CHMXeHa Ha 1-2
0B). B cpenHeM pPEeKOMEHIOyeTCs YyCTaHaBaMBaTh 161. Eme pas m»Oiasa SCHOCTM: 3TO
O3HauaeT, UYTO B IIPMHATOM CHITHAajie HOOJIKHBEL coBIacTb 161 nosuuma m3 237-Mm. OTKyIna
370 umcyio 237? Benbp npnmuHa PIC-xoma 2397 Jla, HO IepBHE IBe [IO3MLUMM BCeTla PaBHH
11 njis BCexX KOIOB, IODTOMY OHM MCKJIIOUAKTCS M3 CpaBHeHUs, ocraercsa 237.

OmHakoO C OOHapyXeHMEeM IIPEeBBIIEHMSA HOopor'a obObpaboTka He 3akKaHumpaeTcsa. Bce Owvgio OB
XOpowo, ecau Ov HaM OBUIO HYXHO BHIEJATH CHUI'HAJ Juib Ha QoHe Oejioro umyma, 3Had
MOMEHT HauajJjla nepenmaum. Ho »TO0 He Tak. Kak BHACHUIIOCH, OYEeHb YaCTO IOopor OyIneT
IpeBHUIEH ¥ B TOM CJlydae, ecJau B »3bupe OPpUCYTCTBYEeT CUITHaJl (M OH elle He
3aKOHUMJICA K HOAHHOMY MOMEHTY) OINHOT'O M3 KOPPECIOHIEHTOB, a MH CpPaBHMBAeM €TI0 C
PIC-KOIOM COBEPIEHHO IPyI'OT'O0 KOPPECIOHIEeHTa. J BAOPYID MHOI'Me OMUTH COBIAIAKNT M ME
coBpelmaeM JOXHYID OQOuKcauMio CUIHaja. B dyem xe npeno? B OojblMX TaK HasbBBAaEMBIX
ODOKOBEIX JIelleCTKaxX B3aMMOKOPPEeJISUMOHHOM OyHKUMM 3Tux PIC-KOHOB. BESCHEHO, UYTO
HepeIKOo MeXOy COBMHYTBIMM Ha HECKOJIBKO IO3ULMM OTHOCUTEJIBHO IPYTI IPyIl'a PasJIMUHBIMMA
PIC-komamMu MNPUCYTCTBYET cCOBINaleHue no 184 OMTOB, UTO KOHEUHO HAMHOT'O BHIIE HAIIETO
nopora B 161, yCTaHOBJIEHHOTO nIJid oOecleueHMd 3aXaHHOM BEPOSTHOCTM JIOXKHOM TPEBOIU
rno 6GejoMy mwymy. UYTO Xe »OejaTb?

B nporpamMe npu oukcauum OGakKTa [OIPEeBHIUIEeHMS IIopor'a OCYUEeCTBJIAeTCHS IIpoBepKa, dYTo
OpY CIOBUTAX OTHOCUTEJIBHO TEeKylero MOMeHTa BIepen ¥ Hazan Ha +-230 nos3mumm He
HaxOIUTCS JIy4dlle'o COBIameHus C nOpyruMu PIC-xozmamMm. EcCIM OPUCYTCTBYeT TakoM
BTOPOM MaKCMMyM M IIPM S5TOM COBIallaeT He MeHblle OMTOB, TO HOEeKOI CUMTaeTCs JIOXHBEIM,
BEI3BAHHEIM B3aMMHOKOPpPEJALMEN C elle He I[IOJHOCTLI I[IPMHSATEM CUIHAJOM (MJIM C  YXe
npomenuyM paHee) . OcTaeTcs JMillb HEMHOI'O NOHOXIATh..

Heckonbpko mHaue paboTaeT «MATKMI» KoppenAaTop (OPDS). B HeM Oja kaxIor'O BapMaHTa
PIC-kxoma BHUMCIISETCsS KOPPEJNSILUMOHHAas CyMMa, KOT'Ia OTCUEeTH CHITHajla yMHOXAalTCS Ha
syieMeHTEl PIC-xoma (1 noHmmaeTrcs kak +, a 0 kxak —-) u cymmupyiorca. COOTBETCTBEHHO,
ecnu 1 npmuxoIuUTCca Ha Oojnbmo¥ orcueT, a 0 Ha MaJjleHbKUM, TO CcyMMma OymeT OoJble,
yeM B MNPOTMBHOM ciiydae. KoppessuMOHHEE CYMMBI CPABHMBAKTCS MeXIOy CcoOOM M M3 HUX
BRIOMpPaeTCcsa MaKMCMajibHas M BTOpas IO BeJMUMHEe. 3aTeM 3TUM IOBe CYMMB CPAaBHMBAITCH.
Ecau 1nepeBas cyMmma 0OojJiblle BTOPOM B (OPDS MAX1IMAX2 THRESHOLD=1, 6) pas, TO
«nobenuBumi» BapuaHT PIC-kozma IepemaeTcsa Ha HajibHenumyion obpaborky. OnaTb, Kak U
oy OUMTOBOI'O KOPPEJNATOPpa, BHIIOJHSAETCS INOMCK BO3MOXHEIX COBIAIEHMUM CIOBUHYTHX KOIUN
curHaja ¢ JgpyruMu PIC-xomamm. Ecam xe Hall MaKCUMMyM OBJI «HACTOSWMUM» UM IOPYyIUX
JIYUIIMX CHOBUHYTHX COBIAOEHUM HEe HaMIeHO, TO COOTBETCTBYIMIM I[IOSEIBHOM CUMTAETCS

IIPMHSATEIM .

PesynbTaTE pPabOTE KOPPEJNATOPOB (a MMEHHO BHUMCIJIEHHOE OMTOBOE OTHOWEHME CUITHAaJ-—
myM Eb/No), ecnan OBHapPyXeHO coBnaneHue, CpaBHMBAaeTCHA c IOpOTOM
(OPDS_THRESHOLD=0,5 - B mB). Ecmm Eb/No cursasa ©oJspme mnopora, TO OQukcupyeTcs
nexoxn.

IOexon BEBOIMTCS Ha SKpaH M B JOT He cpasy. IlpuMmepHo 10-12 cekxyHI - HECKOJIBKO
fosiblle IOJIMTEJIBHOCTM ONHOM IIOCEUIKM) — OXMIAeTCs I[OCTYIJIEHME HOBBEIX IEeKOIOB C
IDaHHBIM IIO3BIBHEIM C JIyYlMMM Pe3yJbTaTaMM B IIJJaHE OTHOWEHMS CUTHaj-WyM. Jejio B TOM,
YTO YCIEWHOEe HOeKOOMPOBaHME MOXET INPOMCXOOMTb WM IPM HEKOTOPHX, B Ipemejax

OJIUTEJIbBHOCTM OIOHOM-IOBYX IIOCBUIOK, caBuUIrax MOMEHTa IOeKOOMPOBaHMA oT MCTUMHHOI'O
IOJIOXEHMS CUTHajla. Ilo3ToMy OOBUHO B TEUEHME HECKOJIBKUMX CEeKyHI I[IOCJeIOBaTeJIbHO
IIOCTYyIIaeT HECKOJIbKO HOeKOIOOB C pPa3HBIMM YPOBHAMNM; M3 HUX BBI@MpaeTCF.[ J'[y":TU.IMﬁ.

CTpoka Iekoma, BEHBOIMMAasg Ha DKpaH M 3alucelBaeMas B (anj, COINepXuT InaTy, BpeMmHd,
IIOBEIBHOM, uYacToTy, QRB (ecnm m3BecTeH gth), olLeHKYy OMTOBOI'O OTHOULEHMS CUTHAJ-IYM
Ha BHIXOOEe mekomepa Eb/No, OTHOWeHue curHaja-mwyMm SNR (BHIUMCIISETCS OTHOUIEeHUEe
IOAHHOT'O CIEeKTPaJIbHOTO MakCMMyMa K CpenOHeMy 3HAa4YeHMI0 aMILIMTyH CIeKTpa [0 BCen
nojjoce 100 Tu; uToBe pel’ysbTaT KakK-TO COOTHOCHJICA C pe3yiabraramu Opera, K
HaVIeHHOM BeJIMUMHE npmubaBisgeTcs nonpaBka, 3amapaeMas napaMeTpoM
OPERA DB OFFSET=-10 - myia cjiabex CUTHAJOB 3TO npuMepHo -10 gB). BelBomuTCH
KOJMMUECTBO wUTepaumui mnekomepa (l-mexoIMpoBaHO Cpaly OpaBuJbHO, MeHbme 83 - ¢
KOPOTKMM CHMCKOM, OoJyibme 83 — C IOJIMHHEM CIMCKOM; €CJIM »Oekon OOHapyXeH OWTOBBIM
KOPPeJIaTOPOM, TO BHBOOUTCS KO30OMIEHT KoppesldaumMu B IpOLeHTax; nOJId MATKOIO



KoppeJyiaTopa I0oJle OCTaeTCs IIYyCTHM) .

Crnepnywuee 1oJjie QJlaroB 3aloJIHAEeTCS TakK:

a) ecyam cornaja Tolbko omHa CRC, BEBOOMTCS SBHAK ;

0) eCy OeKOIOMPOBAHHBIM IIO3EIBHOM OTCYTCTBYEeT B CIMCKE WM3BECTHEX I[1O3BIBHEX,
BEIBOOMTCHA 3Hak ‘-';

B) €CJIM HOEeKOI IOJIydeH OMTOBEIM KOPPEJSTOPOM BBIBOOMTCS CHUMBOJ ‘C’;

r) nnusa opds crasurca ‘d’.

I) IJI9 OOCTOBEPHOTO IekoIa HMUeI'O0 NONOJIHUTEJIbHO He BuBommuTca (' V).

\ 4

[EV}

[lpakTuUka nokasaja, uTo (B Bepcum 1.7.0) UYBCTBUTEJHBHOCTBH MATKOTO KOppeJssTopa
JIMIIb HEHAaMHOI'O IIpeBHIaeT UYyBCTBUTEJIBHOCTL OUTOBOI'O KoppejiaTopa, YTO 0Ka3ajloCh
HECKOJIbKO HEeOXMIAaHHEM. 3ITOT BONPOC elle OyIeT MCCJIeIOBaH B HaJjibHelNmeM, OIHakKo
noka JOCTUYL UYBCTBUTEJILHOCTM K cJjabeM curHajiam OPDS by DF6NM He ymaeTcs. 3aTo
oporpaMMa Jydlle OeKoOoupyeT Ipendyioumre IO 4acTOTe CUIHAJEL.

B ueJyioM Xe, IIPUMEHEHME KOPPEeJIATOPOB II03BOJIAET IMIPaABUJIBHO IEKOIMPOBTHL CUI'HAJ IIpPpU
SNR Hmxe -40 nB. HwxHeM TI'paHMIeENM I[IO0Ka MOXHO CcuUMTaThb ypoBeHb —-43..-44 nB B noJjioce
1 xI'u. 3TO COOTBETCTBYyEeT CMI'HaJly, KOTOPBIM YyXe He uuTaeTcsd Ha BoZolale U
OTMEUYalTCHd JIMIIb [IPM3HAKM NPUCYTCTBUSA Ha CIeKTpoI'paMMe B pexume QRSS-3.

Korma pexmMm «MATKOTO» KOPppeJssTopa BKJIUEH, IOMNOJIHUTEJIbHO OIMH pa3 B 10-15 MuHyT
OCylleCTBJISeTCS «ODO30p» C IIOMCKOM BO3MOXHO IepelaBaeMblXx CUTHAJIOB. Pe3yJibTaThH
ob30pa, I[OBLIBHOM, HabOpaBuM¥ HaMOOJbIYID KOPPEJALUMOHHYI CyMMYy IIO0 BCEeM KaHaJjlaM u
BCEeM BPEMEHHBIM CIOBUITaM, BHBOIMTCS B CTPOKY COCTOSHMSA C YKasz3aHUEM OXMIOAEMOTO
BPEMEHM OKOHUAHMsSa eTro MepelnaumM (eciay »STO BpeMsS MeHbIle TeKymeTro, 3HauuT CUTHAa
nepellaBajicad paHee U CeMuac B [IaMATU IPUCYTCTBYET €I'0 «KXBOCTUK») .

Kormpa Sa(l)MKCMpOBaH IJexono, IIOMMMO COXpPaHeHMA CKpPpMHIOTa C YHMKAJIBHBEIM MMEHEM B

ykaszaHHyo pnepukrTopmno (CAPTURE PATH=Capture\), oOCymecCTBJISEeTCH COXPaHEHME 3TOTO Xe
CKpMHIWOTa B  Gais C TNOCTOSHHEM MMEHEM (CAPTURE FILENAME=0p32rx capture.png
ninm .bmp, .Jjpg). 2T0 ymoOHO IJisS IOCJIeOyKIelM OTIPAaBKM CKPMHIIOTA Ha cauT Ipaddbepa.

IO 3TOM Xe LeJXM MOXeT CJYXMUTh M Kakag-JIubo KoMaHIa, aBTOMAaTHMUECKM BHIIOJIHSeMas
nocye o¢mxcaumu mgexoma (EXECUTE IF DECODED ENABLE=1 EXECUTE IF DECODED=cmd /C
start /MIN file upload.bat). Crpoka KOMaHIOE MOXeT OHTbL NPOM3BOJIEHOM B QopmaTe
KOMaHIHOT'O MHTepnpeTraropa cmd.exe. UYToOB KOHCOJIbBHOE OKHO, B KOTOpoM OynerT
BeIMOJHATECA file upload.bat, 3akpeUloCe NO OKOHYAHMM MCIHIOJHEHUA, He 3abyneTe B
KOHLe ¢amnyia nodaBUTb KOMaHIYy exit. BBOO M TeCTHMPOBaAHME KOMAHIEl MOXHO OCYIECTBUTH
B OKHE IOIOJIHUTEJIbHEIX HaCTPOEK.

B Bepcum 1.8 peanms30BaHO BlauMMOAEMCTBME C KkjacTepoM Onepel. g 2TOTO CJIYXUT
oTmeJIbHOEe OKOIKO, OTKpEIBaAKIIEECA pPAOOM C IJIAaBHEIM OKHOM IIPOI'OaMMEI. BriBEeCTUML er0
MOXHO, BuOpae B MeHi View->Opera Chat/Spots. B okxHe uaTa OynyT oToOpaxaTbcs
pamnopTEl O IpMeMe, TIIOJiydeHHBle M3 JVHTepHeTa, Tak Xe, kak B5TO I[POMCXOOUT B
«CTaHODapTHOM» nporpamme Opera vl1.5.x by EASBHVK. UYToOH BKJIOUMUTH pPeXMM IpUeMa
CIIOTOB M3 KJlacTepa, YyCTaHOBMTe Tajiouky “Connect”. UToOB pas3pemmMTb OTIPABKY CBOMX
PanopTOB B KJlaCTep, HYXHO IOCTaBUThL Irajiouky “Upload”. MOXHO IIOJIb30BATLCH U UYATOM
KakK TakKOBEIM. [IJId 3TOrO0 B Majloe TEeKCTOBOE II0JIe BBEIMUTE IO3EBHOM KOMYy BE XOTHUTE
OTNPaBUTL coobueHMue, B IOpyroe nojie — camo coobmeHme. KHonka “PRIVATE” oTnpasJjsgeT
coobueHre yKasz3aHHOMY KOPPECIOHIEeHTY, KHomnka “Send to ALL” - BCeM II0JIb30BATEJIAM
Onepsl.

Huxe npmBemeHa CTPYyKTypa ini-dania ¢ KOMMEHTapUSMM :
[OP-32]
MO IIO3BIBHOMU

MYCALL=RN3AUS

MOM JIOKATOP



MYQTH=KO85FN

3aroJIOBOK O daia
MYHEADER=RN3AUS KO85FN Opera-32 decoded (Op32Rx RN3AUS software)

[eHTpalbHas yacToTa ayamo crnekrpa (ot 500 mo 23500)
F7CENTER=15OO

YacToTa HACTPOMKM MIPMEMHUMKA (MIPOMU3BOJILHO)
F DIAL=136000

MuHMMAJIbHOE PACCTOSHME MEeXIy CIEeKTPaJIbHBEIMM MakcumyMaMy (onmuH mar paBeH (0.122 T'i)
PexoMeHOyemMoe 3HaueHue 4 wuam 5
MIN PEAK SPACE=4

KonmmuecTBO CHEKTpPAaJIbHEIX MaKCMMyMOB ( -1 — aBTo) . Pexomenmyemoe 3Hauenme 20..30.
N_MAX=20

MUHMMAIBHOE [IpeBHIIEHUE nmMKa HaIl  COCEeIHMM YypPOBHEM, B (0O-HeT nopora) .
PexomeHnnyerca 0,4..0,8 - Tak uTOOB B PEel3yJbTAaTE UMCJIO MNUKOB nojiyuajiocb 10-30

PEAK THRESHOLD=O0, 4

bann myis 3anucyu CIOTOB
FILE=my detected.txt

pPa3pellTbh COXPaHATb CKPMHIOTH B MOMEHT Iekona (rToynbko nyusa GUI Bepcum)
CAPTURE ENABLE=1

IIyTh IJIsI COXPAaHEHMUs CKPUMHIOTOB (ToJbkO nJysa GUI Bepcum)
CAPTURE PATH=Capture\

OONOJIHUTEJILHO haljl ¢ MOCTOSHHBEIM MMEHEeM IJiss COXPaHeHMs CKPUHIIOTOB
CAPTURE FILENAME=0p32rx_ capture.png

UTHOPMPOBATE YaCTOTH M3 comcka loran lines.txt (l-ma O-ner)
IGNORE LORAN LINES=0

BCeIa aHaJIM3MPOBaTh YaCTOTH U3 cnmcka freq list.txt (l-ma O-merT)
USE_FREQUENCY_LISTZI

OoTCerBaTh He3HaKOMEe MO3EBHEE, OTCyTCTBybume B callsloc.txt m known list.txt
PeKOMEeHIyeTCS BCEeTrZa BKJIOUYATHL B3TOT PEXUM
USE_KNOWN CALLSLIST=1

MCIIOJIb30BATh JekKoIep C IJIyDOKMM IIOMCKOM (KOPOTKMM CIMCOK) . PexomeHnyeTcd.
DEEP DECODER=1

JICIIOJIB30BATE HEKOOEpP C IOJIMHHBEIM CHMCKOM. OOBUHO 3TO He TpebyeTcsd.
ULTRA DEEP DECODER=0

MCIOJIb30BaTh KOTEPEHTHEM IeTeKTop (0-aMNIMTyOHBM KBaOpPaTUUHENM, 1 — KOTEPPEeHTHHI)
USE_COHERENT_DETECTORZO

coeuIT oueHok SNR (dB) nna emmHoobBpasusa c Opera, coorBeTcTByeT SNR B nojoce 1 kI
OPERA DB OFFSET=-10

nopor (dB) mexonmepa (pexoMmeHmyercsa 3..4)
OP_THRESHOLD=3,5



nopor (dB) BrHIXOZIa KOppenaTopos (pexkomeHmyerca 0,2 .. 2,5; ciuenyer nomobparTs
MHMMAaJbHEM [IOPOT, MCKJIIOUanIMY JIOXHBIE ODHApPyXeHMS)
OPDS THRESHOLD=0, 5

Iopor OUTOBOTO KOPpPEeJsATopa (KoJIMuecTBO coBIazabommx oOmT 159..163). HyxHO nomodpaThb
MMHMMAJIBHE [I0POT, ofecrneurBamlMy OTCYTCTBME JIOXHBIX IEKOIOB.
CORRELATOR 237 THRESHOLD=161

MMHMMAaJIbEHOE MpPEeBHUIEHMEe HaubOOJEILEeIO0 KOPPEeJIALMOHHOTO MNMKa Hall OCTAaJIbHEIMM (B pasax)
OPDS MAXIMAX2 THRESHOLD=1, 6

VCIIOJIL30BATE OUTOBEM koppensaTop (0-Het 1-ma)
USE CORRELATOR=1

VCIIOJIb30BATE MATKUM koppensaTop opds (O-mer l-gma)
USE_OPDS=0

mexomep nposepfAeT 4 wMiIagumx OuMTa IOEeKOOMPOBAHHOM MHOOpMauuM, KOTOPBEE BCerma
HyJygesBee (0O-sHer, 1-ma). Ecau OMTE He HYJIEBHE, OEKOJ [IoOMeuaeTcsd S3HaKoM ?
DECODER ZERO TEST=1

BpeMs OJIOKMPOBKM IIO3EIBHOTO OT IOBTOPHOTO cpabateiBaHusa (cek) 0..1800
TIME CALL BLOCKED=600

OTCJIeXUBaATh YacTOTHEM npend (O0-HeT, 1l-ma). PexomMeHIOyeTCs BKJIOUATH.
DECODER_DRIFT TRACKING=1

KOMIIEHCUPOBATEL pasjiMumMe TaKTOBHX uyacToT (0O-HeT, l-ma). PexomMeHIOyeTCs BKJIOUATH.
DECODER_SR_COMPENSATE=1

OTobpaxaTe ocumiaaorpamMmy (0O-HeT l-ma)
OSCILLOGRAM VISIBLE=1

Orobpaxats crnexkrp (O-Her l-ma)
SPECTRUM_VISIBLE=1

KourpacTHocTe BOmomaza (O-manas l-cpexmHsasa 2-Beicokas) pexomeHnyercs 0
WATERFALL CONTRAST=0

PexuM oToOpaxeHMa B IIoJie ocuujjorpaMmmel (O-ocummiorpaMMa 1-BBIXOI HeTeKTopa 2-
[I0JIOCKa CIEeKTpOoI'paMMel B pexuMe QRSS-3)
OSCILL MODE=1

BEIIIOJIHMTHL KOMaHIy B MOMEHT oOHapyxeHua mexona (0O-Hetr l-gma)
EXECUTEiIFiDECODEDiENABLE=O

TEeKCT KOMaHOel B OGopMmarTe koMmaHnm cmd.exe (HanpuMmep : cmd /C  start /MIN
file upload.bat) 6e3 kapLuYeK.
EXECUTE TIF DECODED=

BanmuceBaTh CHOTH B Qanjyl B oOpaTHOM MNOpAAKe (BBepxXy oocjenHuy no BpemeHu) (O-Her
l-ma) . PexomeHpmyeTcs 1.
REVERSE OUTPUT=1

[SOUND]
MCIIOJIb3YyeMass 3ByKoBasa kapTa (-1 no yMOJYaHMIO)
DEVICE=-1



[PSKREPORTER]
HOSTNAME=report.pskreporter.info
PORT=4739

paspemmTs OTHPAaBJIATH CIHOTH Ha cepBep (O-HeT 1-ma)
UPLOAD SPOT=1

paspemmTs OTHIPAaBKY CIOTOB koppensTtopa (O-Her 1-ma).

MaJiOM KOJIMYeCTBEe JIOKHEIX OEeKOIOB KoppendaTopa
UPLOAD OPDS SPOT=0

[OPERA CHAT]
OTobpaxaTh OKOWKO uYaTa
VISIBLE=1

paspemmTs OTIPABJIATE CIOTHE B KjacTep Ornepksl
UPLOAD SPOT=1

Anpec kJjacrTtepa Oneps
ADDRESS=144.76.158.174
PORT=8000

[IpMHMMAaTB CIIOTH M3 kJjacTepa Oneps
ACTIVE=1

VMvsa u nyTe K Qanny Jjora Orepsl
LOG_FILE NAME=opera log.txt

COXpPaHATh JIM CIOTH M3 MHTEepHeTa B Gani
LOG ENABLE=1

BxiouanTe,

€CJIM YBEPEHE

B



