JIOJIATOK A

BIZIOMICTH ATECTAIIHOI POBOTU MATICTPA
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JIOJIATOK B
AKTWBHI I TACUBHI 3ACOBH 3AXUCTY
BIJI BUTOKY 3A PAXYHOK ITEMBH

b.1 I'eneparop paniozaBazg «['11I-1000M»

[Ipuznavenuit mns mackyBaHHs iHGopmatuBHuX [IEMBH nepconanbHux
KOMIT FOTEpiB, pOOOUMX CTAHIIIN KOMII IOTEPHUX MEpEeX 1 KOMIUIEKCIB Ha 00’€KTax
O0YHCITIOBANIbHOT TEXHIKU 2 1 3 KaTeropiil nuisixom GopMyBaHHS Ta BUIPOMIHIOBAHHS
B HAaBKOJMIIHIA TPOCTIP €JIEKTPOMATHITHOTO TOJISI IIyMy B IIMPOKOMY Jlara3oHi
gactotr (0,1 — 1000) MI'u. ['enepatop Mae 30BHIIIHIO KOPCTKY PaMKOBY aHTCHY

niameTpoM 60 cm (puc. b.1) Ta HacTynHi XapakTepuctuku (Tadi. b.1).

Pucynox b.1 — I'eneparop pamiozaBan «I'LI-1000M»

Tabmuug b.1 — Texuiuni xapaktepuctuku «I TH-1000M»

Jliama3oH 4acToT 0,1 - 1000 MTI'rg
PiBens mrymoBoro cursnaiy BiiHocHo 1 MkB

Ha BigcTadi 1 M Bix anTeHu B miamasoni 0,1 ... 1 MI'«t He MeHIre 46 n1b
PiBens mrymoBoro curnaiy BiiHocHo 1 MkB

Ha Bigcraui 1 M Bix autenn B miamasoni 1 ... 100 MI'g He MeHIre 48 nb
PiBens mrymoBoro curnaiy BiiHocHo 1 MkB

Ha Bigcrani 1 M Bix antenu B miamasoni 100 ... 1000 MI'1g He MeHIre 38 nb
KoeditieHT sikocTi (KOpersiii) mymy He meHue 0,8
JKusnenus 220B /50Tt
Po3mipu reneparopa nrymy 700x600x35 MM
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b.2 I'enepatop Ginoro mymy «Conarta-PK1»
['enepatop 6inoro mymy «Conara-PK1» — xomOiHOBaHuil reHeparop 61710r0
IyMy 7Sl 3aXUCTY 00’€KTiB OOUMCIIIOBANIBHOI TEXHIKH BiJ] BUTOKY iH(opmarii 3a
PaxyHOK ITEMBH Ha JiH1i EIICKTPOKUBIICHHS Ta 3a3EMJICHHS

(puc. b.2) Ta HacTynHi XapakTepucTuku (Tadn. b.2).

COHATA-PK1

- 332

Pucynok b.2 — I'eneparop mymy «Conara-PK1»

ITpuctpiii «Conata-PK1» € komOiHaimiero (inbTpy NOTJIUHAIOYOTO THITY,
TeHEepaTopiB IIYMOBOIO CTPyMY 3 KOPUTYBAHHSM CIEKTPY 1 PpETYJIOBAHHIM
IHTETPAJIGHOTO PpIBHS, Ma€ IMepefaTHY XapakTepucTuky @uibTpa (puc. b.3) 1
YACTOTHUM  CIEKTP MOTYXHOCTI MAaCKyBaJbHOI MEPEIIKOAU, SKI B3a€EMHO

JOIIOBHIOKOTH OJMH OAHOIO.

Wif) CnekTpanbHa WineHICTE
Hm" Hanpyru wymy, Wif)

MepenaTHa xapakTEPUCTHRS

\ dineTpa, Kif

i -
1 MMy F, My

Pucynok b.3 — [lepenaTHa xapakrepuctuka QpiibTpa

1 YaCTOTHUM CMEKTP MOTYKHOCTI MaCKyBaJIbHOT MEPEITKOIN



Ta6muig b.2 — OcHoBHI TexHI4H1 XapakTepuctuku «Conarta-PK1»

ITapameTp 3HaYeHHsI

Jliana3oH reHepoBaHux 4actoT, MI'1| 0,01 - 1000
CrnexTpasibHa IMIIJIbHICTh HAMPYTH IIyMiB Ha HaBaHTaXeHH] 3 OM,
b BigHocuo 1 MkB, He mene:

-Bcmy3si 0,01 ... 0,15 MI'g 35

-Bcmy3i 0,15 ... 30 MI'g 50

- B cmysi 30 MI'np ... 1000 MI'ig 35
JliarasoH MmIaBHOTO PETryJIOBaHHA PiBHS IIYMY Ha BHUXOJI
MPUCTPOIO, HE MeHIne, 1b:

- B cmy3i "A" (opienToBro 0,01 ... 1,5 MI'n) 15

- B cmy3i "B" (opienToBno 0,1 ... 30 MI'r) 10

- B cmy3i "C" (opienToBHO 30 ... 1000 MTI'1)) 10
KoedilieHT sIKocTi 11IyMy, HE MEHIIE 0,8
KoedilieHT MiXKCTIEKTpaTbHUX KOPETSALIAHUX 3aB’SI3KIB IIyMY, HE
OisIbIIIe 2
MakcumanbHa MOTY)KHICTh HABAHTAKEHHSI, IO T IKITF0YA€ThHCSI
gyepe3 BUpiO, KBT 1
[ToTyxHICTb, 110 criokUBaeThCs Big Mepexi 220 B / 50 ', He
Oinbine, Bt 10
["aGapuTHi po3Mipu, MM 142 x 60 x 167
TpuBanicTs 6e3nepepBHOi poOOTH, HE MEHIIIE, TOJT 24
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b.3 ®inbrp Mepexuuit npotuzaaanuii Tpudazauit « OCII-7»

®inbTp Mepexuuii npotuszaBaanuid «OCII-7» npuzHadeHuit 11s:

- 3aXUCTY 1H(pOpMAIIii BiJ BUTOKY IO JIAHIIIOTAX €JIEKTPOKUBIICHHS MOCTIHHOTO
Ta 3MIHHOTO CTPYMiB OCHOBHUX 1 TOMOMDXKHHX 3aC001B 00p0oOKH 1H(DOpMaIlii;

- 3MCHIIEHHA pIBHI  KOHAYKTUBHUX  3aBaj, SKIi  CTBOPIOIOTHCS
CJIEKTPOTEXHIYHUMH,  CJIEKTPOHHMMHU  Ta  PAAIOTEXHIYHUMHU  MPUCTPOSIMHU
PI3HOMAHITHOTO MPU3HAYEHHS.

®inbTp (puc. b.4) BMUKaETHCS B pO3PUB JIiHIT €IEKTPOXKUBIICHHS CIIOKMBayYa 1

Ma€ HaCTYIHI XapakTepucTuku (tabdi. b.3).

Pucynok b.4 — ®inptp Mepexxuuit npotuzaBagauii « @CII-7»

Tabmung b.3 — Texniuni xapakrepuctuku « DCII-7»

HowminanbHa ¢a3oBa Hanpyra, B 250
HowmiHanbHa yacToTa Hanpyry, 'y 50
HowminanpHu# pobounii ctpym, A 4x 63
PoGounii giamazoH yactot, MI'n1 0,01 -1000
BHocuMe 3racaHHsl HECUMETPHUYHUX 3aBaj] .

pu HaBaHTaxeHH1 50 OwMm, }T:[% 817 10 5o 80
KispKicTh MPOBO/IB, T 4
["abGapuTHi po3Mipu, MM 560 x 210 x 85

Maca, He Oinblle, KT 10
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JIOJIATOK B
METOJIUKA PO3PAXYHKY EJJEKTPOMATHITHOTO TTOJIA
B 30HI POBOTU IHTEP®ENCY

IIpuxnao 1

BusnaunmMo 3nHaueHHs HampykeHoctTi moist E-SATA intepdeticy (puc. B.1),
ke 30Yy/Kye TOHKUM NPSAMONIHIMHMM HECKIHYEHHO JOBTHH JPIT 3 EJICKTPUYHUM

ctpymoM |=5 MA Ha Biactansx R, 2R ta 10R Big npory.

di

|
1
A 1
1
1

Pucynok B.1 — [Ipit inTepdeiicy E-SATA

P0316’eM0 HECKIHYEHHO IOBTHM JpIT 31 CTPyMOM Ha HECKIHYEHHO Mali
gyactTuan ctpymy Ol . Bextopm immykmii dB Big kosknoi 3 wactwH dl MmaroTh
OJTHAKOBUH HAmpsM TEPIICHIUKYJISIPHUHN 10 ApoTy B Hampsimi da HactymHoro. Tomi
cyMy BekTopiB OB MokHAa 3aMiHMTH CyMOIO iX MOMYJNiB, BiJNOBIZHO 1O 3aKOHY
bio-Cagapa-Jlamnaca:

ne K — xoedirieHT MPOHUKHOCTI, SIKWI TopiBHIOE K = % :
T
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WL — MarHiTHa MPOHUKHICTh CEPEOBHUIIIA;

Lo — aOCONIOTHA MarHiTHAa MPOHUKHICTD;

I' — paJilyCc BEKTOp, MPOBEACHUH 3 €JIEMEHTY CTPYMY B TOUKY CIIOCTEPEKCHHS.
3anuiemMo B CKaJIIPHOMY BUIJISIL:

dB = Mo I -dl-r-sina. ppl-dl-sina

47 ri 4mr?

3 NPSIMOKYTHUX TPUKYTHUKIB BU3HAUMMO:

a r-do
r=———; dl =—
sino sina

1 macTaBuMo y popmyiy:

g — HHo | -r-sina-do  ppyl-do  ppgl-sino-do

d —
47 resina Anr 4ma

Jie KyT 0. MOe NMpuiMaTu 3HaueHHs Bia 0 10 7.

Buzraunwmo:

dB :IdB :J'H“ol sina-da :HH0| cosa
0 5 4ma 4ma

=—(MCOSE—MCOSOJ:
0 4na 4na

_hml ol ol
dnra 4ma 2ma

Tak six H = B = ML, |

M, ppo2na 2ma

, TO TOJIl PO3PAaXyEMO HAIPYKEHICTh MO IS

PI3HMX BiJICTAHEH:

-3
A =R=5m, toxi H, = | _ 5107 6 (MA.
2nR  2-3,14-5 M
-3
A =2R=10 m, tori H, = ——=—>20"__g g [%};
2rR  2-3,14-10 M

-3
A, =10R =50 w, To1i H, =— 0107 400 [%}

onR 2.314-50

M
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lIpuxnao 2

BusnaunMo HampyXeHICTh MarHiTHOTO mojist Ha oci Oz BiJ IpOTiB BUTOI apu
inTepdericy ETHERNET (puc. B.2). IIpencrtaBumo expaHoBaHy AUISHKY y BUTJISAIL
3aMKHEHOTO KOJIOBOTO BUTKa paaiycoMm a=0,1 M, 1o sxomy mpoTikae cTpym /=8 A.
Bice Oz mneprieHAuKynspHa IUIOMMHI BUTKA. BUTOK BHKOHAHUW 3 HECKIHYCHHO

TOHKOT'O JPOTY.

Pucynox B.2 — [Ipit inTepdeiicy ETHERNET

MarHiTHa 1HIYKLisE B TOYLl 4 PIBHOK CyMI MarHiTHOI 1HAYKIIi, CTBOPEHOI B
TOUIll A HECKIHYEHHO JOBTUM TPSIMOJIHIMHUM TMPOBIAHUKOM (Bich Oz) 1 MarHiTHOT

IHAYKIIi IKa BAHUKA€E B HACIIAOK MPOTIKAHHS CTPYMY 10 KOKHOMY BUTKY:

B= Bnpos + BKOJ]a;
pos =B e r=Va’+72, toni
2nr
HLo |

B =——="3___,
TIpOB
an/a2+22

Buszaaunmo B

Kona "

JUis 1bOTO BUAUIAEMO Y 3aMKHYTOMY KOJIOBOMY BUTKY HECKIHUEHHO MaJHi

iaTepsan dl.



OueBUIHO, 10 Sﬁdgz =0, Tomi
L

2na
By, = | 0B dB, =dBsina,
0
IpUYOMY

. a a
Slno=—=

rJa*+z?
Taxkum unHOM:

dB — “MO dl a .
U ana? + 7% Ja? + 2

2ma

2 2
B, = [ o L& g M 12

3 3°
0 4n(x/a2+22) Z(x/a2+zz)
[HayKITisS B TOUIl A TOPIBHIOE:

go_ Mol opmg-l-a® gl 1

2mat + 22 2( /*azﬂzf 2 | nfat+ 22 (/rzﬂz)s'

Tak sk B=ppoH, Toai

o1 a’

+ .
2| nya® + 22 (~/a2+22)3

Po3paxyemMo micTaBUBIIN YUCIOB] 3HAUCHHS:

2
H=S L + 0L 1_0,04 [&
2| 3,14,/0,12 +100° ( 0. +100° +1002) M
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JIOJIATOK T
PE3VJIbTATH CIEIIAJIbHUX BUMIPIOBAHD

120 +
100 -

80

29
2 2 50 = % = U, gb/mkB
‘.’:’[ g B Uwywmy, ab/mkB
Suw m—@=— Ecur, MkB

40

e i, SIFRICIETS S Sl el
=] ]

20 (5] (5] B (] =] |

0 T T T T T T T T T T 1

32,458 124,4 129,83 135 188,9 194 199,8 222,16 227,21 232,26 259,72

F, Ml'y

Pucynok I'.1 — Pe3ynbratu BUMiprOBaHHS P1BHIB €JIEKTPOMArHITHOIO IIyMY
Ta HeOe3neyHoro curnainy Big HDMI inTepdeiicy EOM

180

160

140

120

100

O Ecur. nentoctku, MkB

80

60

Ecwur. nentoctku, MkB

40

20

32,467532 97,402597 162,337662 227,272727
F, Ml'y

Pucynok I'.2 — PiBHi HeGe311e4YHOr0 CUTHATTY B YACTOTHUX CMyTax
(memocTkax) 1/
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HOMep nNencTkn

Pucynok I'.3 — Pagiyc HeOGe3neunoi 3001 R2 B 4acTOTHHX
cmyrax (memoctkax) 1/ qs 06’ exkty EOM 1-i kareropii

10

RnentocTku, m

2 3 4

HOMep MenCcTKn

84

O Rnentoctku, m

B RnentocTku oKkp, M

Pucynox I'.4 — Pagiyc HeGe3neunoi 3061 R2 B yacToTHHX

cmyrax (nemoctkax) 1/7 st 06’ ekty EOM
MIpH CIIBBIIHOIIEHHI curHa/myMm = 0,1
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40 +
m
z \/0\' —&— Ucas gb/mkB
T %
L&SO > . ﬂ’A_ e NaalA ﬂ\ A/A — N— KaHT, 1b/MkB
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e
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Pucynok I'.5 — Pe3ynbratu BUMIpIOBaHHSI PIBHIB €JIE€KTPOMArHITHOTO LIYMY,
10 CTBOPIOETHCA FEHEPATOPOM CHUCTEMH AKTUBHOT'O 3aXUCTY

600

500

400

w
o
o

Ecas, mkB

200

100

0 T T

32,468 97,403 162,34 227,27 292,21 357,14 422,08 487,01 551,95 616,88 681,82 746,75

F, My

Pucynox I'.6 — PeasibHi piBHI IIyMy camMoro reHepaTopa akTUBHOTO 3aXHCTY
3 ypaxyBaHHSM XapaKTEPUCTUK BUMIPIOBAILHOI amaparypu
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Pucynok I'.7 — OniHka piBHIB 3aIllyMJICHOCTI CHCTEMHU aKTUBHOTO 3aXUCTY
Ta HeOe3meuHnoro curaainy intepdeiicy E-SATA B miamazoni 32 — 300 Ml

0,12

0,1

0,08 -

0,06 -

0,04

0,02 +

32,467

97,402

162,337 227,272
F, MI'y

Pucynox I'.8 — CniiBBiAHOIIIEHHST CUTHAJI/IITYM B YaCTOTHHUX
cmyrax (nmemroctkax) 1/«




U, ab/mkB

70

60

50

v U, aB/mKB
N /\ = = = Uwymy, o5/MkB
. - \. V’\ y y7
—
< . .
AN " L. —. -~ _ /
50 100 150 200 250 300 350
F, MI'y

Pucynok I'.9 — Pe3ynpTatn BUMiproBaHHS PIBHIB IITyMy Ta HEOE3MEYHOTO

CUTHAITy, 1110 HABOJMUTHCS B KOJII €JIEKTPOKUBJIEHHS MOHITOpa EOM

/\

50 100 150 200 250 300
F, MI'y

350

Pucynok I'.10 — PiBeHb HEO€3MEUHOTO CUTHAITY, 1[0 HABOJAUTHCS B KOJI

enextpoxkuieHHs 220 B / 50 I'n Bix camoi EOM
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Pucynok I'.11 — PiBeHb 3aBajiy, 110 CTBOPIOETHCS B KOJI1 €IEKTPOKUBIECHHS
220 B/ 50 I'uy EOM anapaTyporo NacMuBHOTO 3aXUCTY

0,025
0,02
0,015
0,01
0,005
0 T T T T
32,468 97,403 162,338 227,273 292,208
F, MI'y

Pucynok I'.12 — CriBB1IHOIIIEHHS! CUTHAJI/IIIYM B KOJI1 €JIEKTPOKUBICHHS
B YaCTOTHUX cMmyrax 1/
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MIHICTEPCTBO OCBITH I HAYKH YKPATHA

HAHIOHAJIBH!’Iﬁ TEXHIYHUN YHIBEPCUTET
"XAPKIBCbKHHU NOJITEXHIYHAU IHCTUTYT"

JOHBACBKA JEP)KABHA MAHIMHOBYIIBHA AKAJTEMI

ITHOOPMATHKA, YIIPABJITHHS TA
IITYYHUH IHTEJIEKT

TE31 CbOMOI MDKHAPOJHOT
HAYKOBO-TEXHIYHOI KOH®EPEHIIII
(17 — 19 aucmonada 2020 poky)

XapkiB — Kpamatopcek
2020
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Indopmaruka, ynpasiiHes Ta IITy9HUH iHTENeKT, Xapkis — KpamaTopesk, 2020

Te3n cboOMOI MIKHAPOIHOT HAYKOBO-TEXHIYHOT KOH(epeHIii

IP-MOHITOPUHI CACTEM NEPEXOILTEHHS IHOOPMAIIII

KaHo. mexH. Hayk, ooy. FO.B. Ilena, Xapkiscokuil HayioOHANbHUT
YHigepcumem paoioenreKmpoHiku, M. XapKie

3anpornoHoBaHO crocid MoHiTopuHry IP-makertiB mix wac mapipytu3auii
[HTCpHET-TTPOBAKAEPOM 3 METOXO MPOTHUIT KiOEP3T0YHHHOCTI.

Jist 3a0e3neueH s HaaiiHHOCTI pOOOTH YKPaiHCBKOIO CerMeHTy IHTepHeT, a
TAKOX TapaHTii NOAANBIIOTO HOro0 PO3BUTKY 1 3aKOHHOTO MOHITOPHUHTY,
HeoOxigHO morpumyBatuchk pekomeHaauid €C [1]. MOHITOPHHT MPOBOAMUTHCS 3
METOI0 30MpaHHs [OKa3iB, L0 SIBISIOTH COOO iH(OPMALIO B EICKTPOHHIMH
¢opmi mpo: 1) 3arpo3y Oe3mewi rpomansiHaM, CYCHiIbCTBY 4YH JACPIKaBi;
2) poO3BioyBANbHO-MIAPHBHY HisUTbHICTH CHELCTYXO iHO3EMHHMX IcpikaB abo
okpeMux oci0; 3) BuTik iH(opMaLii, O CKIaAa€ ACPKABHY TAEMHHLIIO, 32 MEXKi
POKHUMHHX OO0’€KTIB Ta  OCP/KaBH  4€pe3 KAHAMM  TEICKOMYHIKaIlii;
4) miaHyBaHHSA 4M 3AIMCHEHHS KPUMIHAIBHUX 3J0YMHIB, IO TUIAHYIOTHCS YU
BYHHSIOTHCSA Y KiOEPIPOCTOPI.

Cucrtemu mnepexomieHHs OyBarOTh: akTHUBHI (CkimamoBi cuctemu ISP,
JIOIaTKOBE MIPOTPaAMHE 3a0€e3meYeHHs), HAIiBaKTHBHI (muHAMIYHE
IP-nepexornenns, pisers OSI) 1 macuBHi (cTaThyHuil Bigsix Ha [P-piBHI BCix
KOMYHIKaii Ta 3anmutiB). IP-MoHiTOpHHT OyBae 3i 3mimHUMH [P-ampecamu Ha
KOMyTOBaHHUX KaHanax (dial-up) i 3 moctiitaumu [P-anpecamu (BuaineHui KaHaM,
GPRS, LAN, xDSL Tomro).

IIpu opranizauwii pobGotu cuctemu mnpoBadauury [2]: 1) HeoOXigHO
3a0e3meunTr HagiiHy poOOTY CHCTEMH MOHITOPHHTY 1 goctymy 1o [HTepHeT 6e3
B3a€EMHHUX KOH()IIKTIB MK CO00I0; 2) CHCTEMa NEPEXOIUICHHS MOBHHHA OyTH
HAOIHO 3aXMINEHA; 3) TEXHIYHE MiAKIIOYEHHS CHCTEM MOHITOPHHIY MOBHHHO
Oyru He ckimagHEM; 4) CIig TAapaHTYBATH CKPHUTHICTH MiJKITIOYECHHS 1
KOH(DiZCHIIHHICTB; 5) CHCTEMa MOHITOPHUHTY NTOBUHHA OYTH "HE MOMITHO" IS
KOPHCTYBAiB.

3 mi€l TOYKM 30py HAWOLIBII TPHHHATHOK OyAe MACHBHA CHUCTEMA
MoHiTOpuHTY IP-ampec 3 pO3MEXyBaHHSM IIOBHOBAKCHb 1 3 MOJKJIMBICTIO
BimBoay IP-makeTiB A7 X OMEPATUBHOTO MOTOYHOTO aHANI3y. 3aIpPONOHOBAHUI
croci0 € HaMOuIBII paliOHATBHUM pIIICHHAM NACHBHOTO mepexoruieHHs IP-
MAKETIB amapaTypor0 CHELCITy:K0 [Tl opraHizauii Bizdopy Tpadiky i BHSIBICHHS
MPOTHUIPABHUX Ailf 3 KOHKPETHOTO XOCTA.

Cmncox miteparypu: 1. Odiniitnnii nepexnag HopMatuBHEX akTiB €C y cdepi IKT // InTpHBIO3
Vkpaina. — K.: @onn "Bigpospkenns", 2002. — 219 c. 2. Asapos C.C. CoBpeMeHHbIE MOJIEIH
nposaitunra / C.C. Asapos, B.A. Xopowo. — K.: TOB "IlomrpadKoncarrunr", 2006. — 98 c.
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Introduction. In many systems and devices for information processing and control,
random signals are subjected to one or another nonlinear transformation. Moreover, for
real linear systems at significant levels of influence the principle of superposition ceases
to be observed and it is necessary to take into account nonlinear effects during the passage
of random signals. There is a problem of distinguishing and detecting in information and
communication systems random signals that are the result of a nonlinear transformation
of certain random signals or are interfering with extraneous signals.

Keywords: random signal, orthogonal base, stochastic functional, recognition,

random process, orthonorized functional, communication line.

Aim. Recognize random signals at the output of the information and
communication line in order to further filter or distinguish between two random signals.

Materials and methods. Consider the solution of the problem of recognition of
random signals, which are the result of a nonlinear transformation of infinitely divisible
random processes and, in particular, linear random processes. The theory of orthogonal
decompositions of such signals by a system of orthogonal stochastic functionals from

processes with independent increments will be used [1, p. 167].
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Suppose that £(¢), t € T' is some random process belonging to the class of infinitely

divisible and represented by a linear model of the form
&)= [ (x.0dn(v),

where ¢(1,7) the nucleus and n(t) the generating process satisfy the conditions of

determination [1, p. 168]. And let this process be subjected to a nonlinear transformation

with a characteristic /'(x), after the transformation, we obtain a nonlinear model of a

random process
(1) = F&0)]= F{ | ¢(r,t)dn(t)]

In [2, p. 47] indicates the conditions under which a random process »(f) can be

represented as the sum of orthogonal components

=0, (1)

where C (1) — generalized Fourier coefficients of the process y'(7); a,(l) —an
orthonormal system of stochastic functionals from processes with independent
increments.

To solve the problem of recognizing random signals of the form (1), it is important
that the random signal y(7) at a fixed basis a,(t) with accuracy to equivalence can be
given by a finite or counting sequence of generalized Fourier coefficients C, (¢),
=012

Thus, each random process »(7) is associated with a sequence of non-random

functions C,(¢) or C, numbers in a y(f) stationary process in the broadest sense. Fairly

and inversely, with a fixed orthonormal basis G, () of each sequence of functions C (1),

they satisfy the condition » CZ(1)<eo for each €7 (or C, numbers in the stationary

n=0
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case), which corresponds to a certain random process (more precisely, the class of
equivalent processes M | V'(t)- y"(t)| =0), when belonging to the Hilbert space Z,. In
other words, between the space of these sequences C,(¢), C, and space L, is a mutually
unique correspondence [ y() = '"(t)](_;”(,) , where inscribed in square brackets, is valid for
a fixed orthonormal basis. Thus, the sequences of the total Fourier coefficients can serve

as those features that can be used to recognize and detect random signals in information

and communication systems [2, p. 48].

We denote the implementation of a random process y(f) through y”(¢) and the
implementation space — N . Now, if we put each of the implementations y”(¢) eN in the

corresponding sequence of estimates of generalized Fourier coefficients (A',, (), then we

move on to the space 7Z of sequences of estimates of Fourier coefficients. It is in this

evaluation space 7, that we will build the procedure for recognizing random signals.
Regarding the estimates of the generalized Fourier coefficients @n (¢) the following can
be noted. If the process &(¢) is stationary and the nonlinear transformation #'(s) is inertial,
then the response y(¢) will also be stationary. In the case of ergodicity of these processes

(for linear random processes in many cases is performed [1, p. 169]) the estimate of

Fourier coefficients will look like this:
n 1% —
Co= [y G [x(w). e,
0

where x(7) is the implementation of a linear random process on the interval [0,77].

This estimate of the generalized Fourier coefficients is known to be constant and
unbiased [3, p. 73].

For non-stationary random processes, &(7) the estimation of the generalized Fourier

coefficient should be performed by averaging over the ensemble K of implementations,

to wit
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A 1 & —
C(0) = 27T G [x0).1],

where the index i indicates the number of the corresponding implementation of

processes () and (7).

In the case of independence of implementations, it can be shown that this estimate
will also be unbiased and stable. In this regard, we assume that there are two random

processes in the information and communication line that need to be recognized, to wit
y’(t)=F’[I¢(t,t)dn(‘r)} i=12,

where F'(+) and /*(+) some bounded nonlinear operators that satisfy the condition

under which the decomposition of random processes y’(t), i=12 1is allowed into
orthogonal series.

There is an implementation y”(¢), ¢ €[0,7] that is known to correspond to either a
process y'(f) (hypothesis H') or a process y°(f) (hypothesis /). In accordance with
the accepted method of determining estimates of generalized Fourier coefficients ¢ ', and
a given orthonormal system 6,,(t) of the accepted implementation y”(¢) € N corresponds

to a well-defined point {(A"

n

} in the space (A"” of sequences of generalized Fourier
coefficients. Noted that in the case of nonstationary processes y(f), i=1,2 we will
consider estimates f‘,, for a fixed parameter ¢, €[0,7], otherwise
(”"n = (’T'vn (t) ‘
=ty
Thus, a correspondence is established between the space of realizations N and the
space of sequences of estimates of generalized Fourier coefficients 7. This

correspondence will be mutually unique with a fixed method for determining estimates of

Fourier coefficients and an orthonormal basis. Noted that this type of elements in the
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orthonormal basis G,(7) is mainly determined by the type of linear random process &(7).

Each of the hypotheses H', i=1,2 in the estimation space 7 corresponds to a
certain probable measure v, , i =1,2. These measures can be set based on the introduction

of cylindrical sets Cc 7
c=Ne~(4),
k=1

where C™ (A") is the set of those sequences from C ' to 7, for which C™ e 4*
where 4* eR', m, =0,1,2.
Next, in accordance with the specified criteria and features of the measures v,,

i =1,2 you need to divide the space 7 into two subsets Z' and Z* which do not intersect.
We will, for certainty, use the Neumann-Pearson criterion and consider probabilistic
measures of continuous type, which are described by sequences of finite-dimensional

densities of probability distribution:
PM = ((‘05(.'1’---’(‘1\'—1) ;
N=12,..; i=12.
Suppose that v,<<v,, ie we will consider a regular case. According to the

Neumann-Pearson criterion, setting the level of significance a and solving the equation
W@«BSh}=a

relatively 4, we find the decision threshold. Thus, the space of sequences of estimates 7

of generalized Fourier coefficients is divided into two disjoint subsets Z' and Z>:
7 ={C:1(C)>h};
72 ={C:I(C)<h}.
In this case, if the sequence of estimates {(A.'O,(A.',,...} eZ', the hypothesis H' is

accepted, if {f‘o,ffl,_..} €7 — then the hypothesis H*.
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It is necessary to build a specific type of signal recognition rule, ie to set a
description in this type of measures, for example, v,, i=1,2, based on the task of
sequences of finite-dimensional densities of distribution [4, p. 3213]. To do this, we note
that the theory of statistical estimates [4, p. 3215] with a large sample size used to estimate
Fourier coefficients (| ,» the latter can be considered distributed according to the normal
law.

Assume that the probability distributions of the estimates of the generalized Fourier
coefficients belong to the distributions of the normal type. In addition, we consider the
case when the distributions corresponding to the hypotheses H' and H* have the same
covariance matrices R, but different vectors of mathematical expectations m,,, i =1,2.
In this case, the logarithm of the functional is the plausibility relation

2

" N I VT T
logl((,)—[l;_r’ralclog{l (( \)} —((,,ml —m2)+5||m1|| —5||m2 ,
where m, =(my,,m;,m,,,...), i=12.

Since the unbiased estimates of the generalized Fourier coefficients are considered,

for large sample sizes we can assume that
m, = M,.@k ~C,;
k=0,12....; i=12.
Then, entering the value C,, =(('0,.,(‘“,...,('(,\_”,.), i=1,2, we get

2

lOg[N ((A‘A ) = ((*,N’ Cin— Cm) F %”(‘Nll

1
Hewl

From here we can write the asymptotic optimal rule for recognizing random signals

in generalized spectra in the form
A ; Ly~ 2 .2
(Cy.Ca = Cyz ) =logh —5(||( wll’ =IClf)-

Assuming that C 'y are normal random variables, then a random variable will be

normal
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R;\"l_l ((Vkl - ('/.-2)-

N,

o= ¥ L.
Jk=0

Therefore, by entering the notation

N-1
M (z)= Z m; |RN|—I (G —G)

k=0

D)= 3 S MR -Gk =G

k=0 r=0

We can determine the probability of error of the second kind

u:;]"exp _lm dz
L27D(2) 2, 2 D(2) ’

, 1~ w2 .2
where /4 =]ogh—§(||( vill =Gl )

In fig. 1. shows a block diagram of a device that implements the rule of recognition

of two random signals of the form in the space of estimates of generalized Fourier

coefficients.
yp(t) Evalution Adder >H :
— A 2 -  Comparator jr———g—
Ci ik ? <H?
hl
Generator -1
Gi(t) ‘RN| (Crs~Ci2)

Fig. 1. Block diagram of the device for recognizing two random signals

In this scheme (Fig. 1), the Fourier coefficients {(A', }N“l are estimated N in the first

i=0

block. To do this, in the same block, in addition to the received signal y”(¢), ¢ <[0,77],
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are fed from the generator orthonormal functionalities (A}'i(t) corresponding to them

implementations of random processes Gﬂ [x(7),]. The obtained estimates & . are given in
the multiplication block, where a priori information N is also entered in the form of values
IR,["(C,,~C,,), k=0,1,..,N~1. In the block of summation of values, the received

equations are added and the result moves to the threshold device.

Conclusions. 1. The above results allowed us to recognize random processes in
which estimates of the spectral densities of linear random processes are asymptotically
normal. Peculiarities of recognition of linear random processes in regular and singular
cases are considered.

2. The relations for solving the problem of recognition of random signals and
decision making in the process of recognition presented as nonlinear transformations of a
given Hilbert linear random process, in the space of generalized estimates of Fourier
coefficients at a fixed basis of orthonormal functionals from processes with independent
natures are obtained.

3. The proposed method for recognizing random signals in generalized Fourier
spectra can be used in both stationary and non-stationary cases. In addition, the proposed
method easily implements a singular variant of recognition, for example, when one of the
hypotheses, one or more generalized Fourier coefficients are zero.

4. The structural scheme of the device for signal recognition in information and

communication lines is offered.
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