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AHHOmMayus — B goknage vccnenyloTcs nyTy NOBbILLEHUS
ckpbITHOCTN Wi-Fi paneeBCkUX kaHanoB CBS3W, YPOBEHb KOTO-
poi xapakTepusyeTcs BEPOSATHOCTbIO OBHapyxeHus P B pe-
3ynbTaTe paboTbl NpeanoxeHbl bonee coBeplUeHHas MoAenb
pacyeTa BenuuuHbl Py, MeTOA pacyeTa 30Hbl OBHapYXeHUst un
HOBBI CNOCOD MOBbLILLEHNS CKPLITHOCTW pajguokaHana 3a cyeT
ero paboTbl NOA, NCKYCCTBEHHbLIM LLYMOM.

|. BBegeHue

OfHO M3 W3BECTHbIX HanmpaBfieHWn uccnegoBaHui
3HEPreTNYECKON CKPLITHOCTU PArNeeBCcKUX KaHarnoB CBS-
31 uucpoBbIX cucteM nepegayn uHdopmauum (LICTN)
Da3unpyeTcst Ha KoHLenuumM oTBOAHOroO kaHana BanHepa.
Mcxopsa s aton KoHuenuuu B pabotax [1, 2] nonyyeHsl
COOTHOLLUEHWSA BEPOATHOCTU OBHapyxeHus P,s panees-
CKMX KaHarnoB CBSA3N.

CKpbITHOCTb paneeBckux SISO kaHanoB ¢ KBasucTa-
TUYECKMM 3aTyXaHMeMm uccriefoBanuicb BO MHOMMX ny6-
nukaumsax. Ho B aTux paboTtax M3noxeHbl MOAENN aHa-
nn3a CKPbITHOCTW, B KOTOPbIX HE YYTEHO BIUAHUE 3MekK-
TPOAMHAMUYECKUX XapaKTEepPUCTUK aHTEHH NermMTUMHOro
N OTBOAHOrO KaHamnoB, a TaKkke pasHoobpasne mexa-
HM3MOB pacnpocTpaHeHus paaunoBornH. Kpome Toro, B
onybnvkoBaHHbIX paboTax He pa3paboTaHbl MeToAbl
MOCTPOEHNs rpaHuL, 30H obHapyxeHusa (30) anga Takmx
kaHanoB. OgHaKoO WM3BECTHO, YTO Ha OCHOBE aHanusa
rpaHny 3oH obHapyxXeHuwss mMoryT ObiTb paspaboTaHbl
3a(ppeKkTMBHbIE  OpraHM3auMOHHO-TEXHUYECKME Mepo-
nNpuaTUSA No oBecrneyeHnto IHepreTUYECcKon CKPbITHOCTH
KaHanoB cBA3W. Takum o06pasom, umccregoBaHue 30H
oBHapyXeHns paneeBCKUX KaHaroB CBHA3W C KBasuCTa-
TUYECKMM 3aMVpaHueM SIBNSETCS akTyanbHON 3afaqven.

Llenbio gaHHOM paboTbl ABMAETCA YCOBEPLUEHCTBO-
BaHVWe Mofernewn aHanusa CKpPbITHOCTU MHOronyYeBbIX
6ecnpoBodHbIX kaHanoB cBsA3M ypoBHA LAN, akcnepwu-
MeHTarnbHas npoBepka BO3MOXHOCTU MPUMEHEHMSA UX Ha
npakTuke, a Takke pas3paboTka Ha OCHOBe 3TMX Moge-
nen meToda MOCTPOEHMSA rPaHuL, 30H OBHapyXeHus K
HOBOro crnocoba MoBbILWEHUSA CKPbITHOCTU paguokaHana
3a cyeT ero paboTbl NOA UCKYCCTBEHHbBIM LLYMOM.

Il. PesynbTaTtbl MccrnegoBaHUM 30H
obOHapyXeHuUs paneeBCKUX KaHanoB CBSA3U

Onwupasck Ha paboTbl [1, 2] n BBOASA pag npubnuxe-
HWI, B AOKMNaAe NoyyvyeHo criedylolee BblpaxXeHus ans
BEPOSATHOCTU OBHapyXeHus:

2% 1
exp| ————

(S/N),
& . Foz(rn ! 93) : FI%(ra ! 01)
a, FXr,6,)-Fi(r,.6)
rae Rs— cekpeTHas cKopocTb nepeaayv nHopmMaLmMm npu
koTopow LICM cumTaeTcs cekpeTHow (He obHapyxuBa-

etcs1), (S/N), — cpegHee 3HayeHue curHan/lym B neru-

TUMHOM KaHane, I, o — pacCTodHUe OT aHTEeHHbl nepe-
AaTtyuka 0o aHTeHH NpueMHUKoB NermTMmMmHOro h oTBOA4HO-

r'o KaHanoB COOTBETCTBEHHO; «, , &, — (pbyHKUMOHaNbHbIE

P,=1-

06

ey
1+2% .

3aBMCMMOCTM 3aTyXaHWs curHana B NermTMMHOM M OTBOA-
HOM KaHanax; 6,, 6,, 0, — TeKyLime yrnbl OTCHETOB 3Ha-
YEHWI YIIOBbIX UHTEHCUMBHOCTEN HaMpsKEHHOCTW MOnsi
(Y3WIM) nepepatowlein aHTeHHbl F,(r,, 6,) n NpUeMHbIX

aHTeHH nermtumHoro F.(r,, 6€,) n otBogHoro F.(r,, 6;)

KaHaroB B MECTHOM CUCTEME KOOPAMHAT.

MpumeHsas BbipaxeHne (1) MOXHO MOCTPOUTL 30HY
o6HapyxeHusa LICTA, Bocnonb3oBaBLIMCL MOHATUEM
KPUBbLIX  MOCTOSIHHOW  BEPOSITHOCTM  OBHapyXeHus

P(r,0) = const . OHn orpaHn4MBaloT ABYXMepPHoOe npo-
CTPaHCTBO Ha nnockoctu (r,d), BHYTPU M Ha rpaHuue
koTtoporo P (r,d)>0,7. CTposaTca KpuBble NOCTOAHHOM

BEPOATHOCTN OBHapyxeHus Takum obpasom. Bravane
no copmyne (1) paccunTbiBatotcs kpusble P, =f(r)

npu pasnunyHbIX yrnax 6, . PaccunMTaHHble KpuBble an-
NPOKCUMUPYIOTCA NOSNIMHOMaMK, KOTOpble NpupaBHUBA-
I0TCA K 3agaHHOMy 3HadeHuo P, =0,7. [ina kaxgoro

n3 3TUX ypaBHeHVIVI HaxooATcAa KOpPHWU I, T, Iy, ... I .

n
Kpusas, npoxopsiias depes Toukn (r,6;), (r,,6;,), ...
(r,.6,,) n ABRNAETCA KPUBOW MOCTOAHHON BEPOSATHOCTU

oBHapyxeHus.

MpeaBapuTensHO ObinM NPOBeAEHbl  3KCMEPUMEH-
TanbHble uccnegosanna Y3UI ana oueHKn BEpPOSTHO-
cTn o6HapyxeHus. MNogpobHee, onncaHne sKkcnepumMeH-
Ta OygeT u3noxeHo B Aoknage. PesynbraTbl pacyeToB
Nno NpeanoXeHHOMY MeToAy 30Hbl obHapyxeHus Wi-Fi
KaHana npeacTaBneHbl Ha puc. 1.

M
11,0
105
10,0
95

901
85+

} i 06, rpan

80160 |-
851 |
90
95
1004
105
1104

v

(S/N), =371
r=8M
i f i Ry=2
S P, =07

Puc. 1. 30HbI 06HapyxeHus LICIN donsi criiyyas
rnomeuwjeHus1 U bruxHel 30Hb! Mo kpumepuro P, =0,7 .

Fig. 1. Zone detection of DCS for the case of premises
and a near zone as per P =0,7
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AHTEeHHa OTBOAHOrO KaHamna pacnonaranacb Mo oT-
HOLLEHUIO K OCM NMErMTUMHOro KaHana Tak, 4To Ha nepe-
AaTtuuk Obin HanpaeneH nNnbo makcumym (Kpusasi 1 Ha
puc. 1, a), n6o mnHumym ee Y3UI (kpusas 2 Ha puc.1,
a). Ha puc. 1,a yka3aHbl 3Ha4yeHUs1 ANWHBI Tpacchl neru-
TUMHOrO kaHana r,. Kpome TOro, 6bino BbIYMCEHO OT-
HOLLEeHUs1 NroLafen 30H oBHapyXXeHVs Npy opueHTaumm
Ha nepepgaTyuk makcumyma Y3UI aHTeHHbI OTBOOHOMO

kaHana (S,.) v ee muHumyma (S,,,), KOTOpoe cocTa-

BuNo S, /S..=112, T.e. nnowagp 30 wu3meHseTCA

min
maro. Mnowaan S, U S, ONpPedensnnucb UHTerpu-
poBaHMEM KpuBbIX [(6;) B MNPSMOYrofibHOM cucTeme

KOOpAuHaT, COOTBETCTBEHHO puc. 1, 6-B.

B cuny HepaBHomepHocT Y3WUI rpaHuLa 30HbI 06-
Hapy>XeHUs UMEET CINOXHYI KoHdurypaumio. [JoctoBep-
HOCTb W3MOXEHHOro MeTofa MOCTPOEHUs 30H OGHapy-
XeHua no kputepuio P, =0,7 nposepsnacb akcnepu-
MeHTanbHo. Ha puc. 1 Toukammn o603HayveHbl pesynbTa-
Tbl U3MepeHuin P (r,6,) npu HanpasneHnm makcumyma
Y3WIM aHTeHHbl OTBOAHOIO KaHana Ha nepegaTyuk, a
KpecTMkamn — pesynbTatbl uamepeHun P (r,6,) npwu

HanpaeneHnn Ha nepepatyvk eé muHumyma. Mo pe-
3ynbTaTaM NPOBEAEeHHOW 3KCnepuMeHTanbHoW npoBep-
KM MOXHO 3aKMOUYUTb, YTO MEXOY KPUBbIMU MOCTOSHHOW
NPON3BOANTENBHOCTN U AAHHLIMW HaTypHOro 3Kcnepu-
MeHTa HabnogaeTcs xopoLlas CorfacoBaHHOCTb.

I1l. U pes HoBoro cnoco6a obecneyeHust
6e3onacHomn pabotbl nerutumHoro Wi-Fi
KaHana cBsi3u

Llenb nocnepywowmx wccnefoBaHwuii coctosina B
pa3paboTke cnocoba obecneveHns GezonacHom paboTbl
nerutumHoro Wi-Fi kaHana npu paboTe reHepaTtopa uc-
KYCCTBEHHOrO  Wlyma, MOAABMSAIOWEr0  MPUEMHUK-
oBHapyxuTens.

Paccmotpum cyTb npegnaraemoro cnocob6a (puc. 2).
B Toukax A n B pacnonoxeHbl Mogembl NErMTUMHOIO
KaHana C aHTeHHaMu, xapakTepusyembiMu AnarpaMmma-
Mu HanpasneHHoctu [IH1. B aTux xe Toukax Haxogutcs
N reHepaTopbl MCKYCCTBEHHOMO LiyMa CHabXeHHble aH-
TEeHHamW, y KOTOpbIX Anarpamma HanpasneHHoctn [H2
— Kapauouaa.

lMpu opueHTaumm aHTeHH MOAEMOB MakCMMyMamu
OH1 gpyr Ha gpyra, a aHTEHH reHepaTopoB UCKYCCTBEH-
Horo wyma muHumymom [H2 Ha makcumym OH1, Ha
BXOAax MpUEMHMKax MOOEMOB B uaearnbHOM cry4ae
OyaeT BblAenATbCA TONbKO MHAPOPMALMOHHbBIN CUrHan.

Puc. 2. Cxema pacrnonoxeHusi ieaumumMHo20 U
0mMe00HO20 KaHasl08.

Fig. 2. Arrangement of legitimate and outlet channels

MckyccTBeHHbINM Wym GyaeT Bo34encTBoBaTb NULLb
Ha BXoA MNpUEeMHKKa-0bHapYyXUTensi, HaxoAserocs B
Touke C. Ero aHTeHHa umeeT gvarpammy HanpasfeHHO-
ctn [IH3. Mpun aTOM ycnoBmsa oBHapyXeHWUs NermTMMHo-
ro KaHana cywecTBeHHO yxyAwatotcs. [lokaxem 3TO
nyTem pac4yeToB, B35iB 3@ OCHOBY chopmyny Ans Pos 13-

BECTHY0 U3 [2]:
2Rs
1 T(SIN),

[ ,
1+2RS .(S/N)o
(S/N),

roe (S/N), — cpegHee 3HaveHve curHasn/lym B OTBOA-

HOM KaHane.
B (2) coenaem cnepyowime npeobpasoBaHus:
S

Pos =1~ )

SIN),=—— > . «
(/N N+3-Gpy - f5(4) «(5/%) 3)
xGrg - f5 (1, 6) -Gy - f24(r,. 65),

S
SIN), = : y
S e e

xGrs - 5 (1, ) - Gro - Fro (1, 6s).

roe S — MOLWHOCTL NepefaTymka; J — MOLHOCTL reHepa-
TOopa uCKyccTBeHHoro wyma; Grj, Grs, Griy, Gro — KO-
apdmumMeHTy ycuneHnss aHTeHH nepeparTyvka WUCKyC-
CTBEHHOrO LyMa, nepefatynka curHana, aHTeHH neru-
TMMHOIO 1 OTBOLHOIO KaHara COOTBETCTBEHHO, a fry, frs,
fra, fro — X HopMmupoBaHHble Y3UI; y — yron npuxoga
NMOMexu.

MpuBepem pesynbTaThl pacyeTa BepOATHOCTUM ObOHa-
py)XeHns ona cnydas, Kkorga B reHepatope wwyma uc-
nonb3yeTcd aHTeHHa C KapauouaHoW Auarpammon
HanpasneHHocTn f =(1+cos(;/+7r))/2, a gvarpammbl
aHTEHH MOJEMOB U NPUEMHUKa-OOHAPYXUTENS SBMSHOT-
csl HeHanpaeneHHbIMU. Ha puc. 3 (kpuBas 1) nokasaHa
3aBMCUMOCTb Pos(7 ) B MONSAPHbIX KOOPAMHATax npu
MowHocTM nepegatymka S = 100 MBT n oTHOWEHUMU
J/S :0,5, aGry=2, Grs = Ggrg= Gro = 3, MOLLUHOCTb

wyma N paccunTbiBanacbh npu Temnepatype 20° C.
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Puc. 3. 3agucumocmb 8eposimMHOCMU OBHapyXeHUs om
yana npuxoda rnomexu.

Fig. 3. The dependence of the probability of detection of
the angle of arrival of noise

Kak BugHo 13 puc. 3 Wi-Fi kaHan moxeT 6biTb 0OHa-
pyXeH (Pos > 0,7) Tonbko B HEOOMNbLUOM CEKTOpE YrIoB.
dakTyecku TOrga, Korga MPUEMHUK OBHapyXuTenb
HaxoaMTCst Ha Ocu NerMTMMHOro kaHana. Ecnv 6asoBas
CTaHuus fomkHa obecneumBaTh CBA3b C ABYMSI abOHEeH-
Tamu, TO B KAQYeCTBE aHTEHH reHepaTopa LymMa cnegyet
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ucnone3oBatb Bubpatopbl ¢ H siny (puc. 3. kpuBas

2). WNcnonb3ysa BubpaTopHble aHTEHHbI C ANWHOW nney
>0,54 MoxHO, Kak usBecTtHo [3], peanusoBaTb OH c

KONMYECTBOM MaKCUMyMOB Gornblue ABYX, YTO MO3BOMS-
eT obecneunTb paboTty 6a30BON CTaHLUMN MO LUYMOM OT
Tpex A0 LecTn aboHEeHTOB.

06 achbekTMBHOCTU NpenioxkeHHoro crocoba obec-
neyeHns 6esonacHow pabotbl nermtumHoro Wi-Fi kaHa-
na CBA3N MOXHO CYAUTb U3 PACCMOTPEHMUS MOKa3aHHbIX
Ha puc. 4 30H OBHapyXeHWs Npu BbIKIMIOYEHHOM (KpuBas
1) n BKkNOYEHHOM (KpuBas 2) reHepaTope UCKYCCTBEHHO-
ro wyma.

.M

12]

10 |

1 (|

1

-
N ©O 0 O A N O N & O @
PR PR P |

Puc. 4. 30HbI 06HapyxeHus LICIIU Ons cryyas
OMKPbLIMO20 rpocmpaHcmea u bruxHel 30Hb! 10

kpumepur P =0,7.

Fig. 4. Zone detection DCS for the case of open space
and a near zone as per P =0,7

KpuBas 1 3ammcrtBoBaHa w3 [4, cTtp. 182, puc. 1].
KpuBas 2 paccuuTbiBanacb npu Tex e YCroBusiX pac-
NpoCTpaHeHnss paavoBOnH, 4YTo n Kpueasa 1. HetpyaHo
BMOETb, YTO Mpu paboTe MNoj MCKYCCTBEHHbIM LUYMOM
MaKCMMarnbHbI pagnyc 30Hbl OBHAPYXEHNS YMEHbLLUIT-
cs bonee yem B 5 pa3. 310 06CTOATENBLCTBO Cylle-
CTBEHHO YMNpOLLE@eT OpraHn3aumnio KOHTPOSsi HECaHKLMO-
HMPOBAHHOrO JOCTyna K MHdopmauuu, nepeaaBaeMoi
no NerMTMMHoOMy kaHany. Takum obpasom, U3 pesynbTa-
TOB YMCMEHHbIX UCCMNeaOoBaHWN MOXHO 3aKM4uTb, YTO
npeanoxeHHbl crnocobd obecneyeHust GesonacHon pa-
6016l nermtumHoro Wi-Fi kaHana moxeT ObITb peanu3o-
BaH Ha MpakTUKe, ecnn noMexo3alUMLLEHHOCTb neru-
TUMHBIX MPUEMHUKOB OyaeT AOCTaTOYHOMN.

O6 ypoBHE MOMEXO03aLLMLLEHHOCTU NPUEMHUKOB MO-
OEMOB MOXHO CyaWTb MO BENUYMHE BEPOATHOCTM GUTO-
BOW owmbkm [5].

n
E, | r_JJ,GTs-fT%wermfén ©)

J s Gry - f3(6)

17 2
roe Q(X)zEIEXp _u7 du — cpyHKLMA OLWIMBOK (MH-
X

Terpan BeposiTHocTW), E, — aHeprusi 6uta, a — dyHk-

LUMoHanbHaa 3aBUCUMMOCTb 3aTyXaHud CurHana, rs, ry —
paccTtosaHune (pasHeceHMe) Mexay nepegawwmmm um
NPUEMHBbIMW aHTEHHAMW COOTBETCTBEHHO [OaHHOW Cu-
CTEMbl CBA3U N NOCTaAHOBLUMKA NMOMEX, N — NnoKasaTeslb
cTeneHn 3aTtyxaHusa (n0Ka3aTenb CTeneHn 3atyxaHua n
YKa3biBaeT, HAaCKOJbKO 6bICTpO pacTtyT noTepu npu pac-
NpPoCTpaHeHnn c yBenn4eHmem paCCTOHHVIH).

2 / ™
y \
ol bl G f
0.1
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\
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Puc. 5. 3asucumocmb eeposimHocme 6umosol
owubku om yana 0ns pasHbix murnoes [JH eeHepamopa
wyma.

Fig. 5. The dependence of the probability of a bit error
vs. the angle for different types of RP noise generator

Pspom c rpadpmkammn nokasaHbl opMyribl, MO KOTO-
pbiM B BblpaxeHun (5) paccuuTbiBanucb [AH2 aHTeHH
reHepaTopoB LWyma. 3HayeHus BEepOATHOCTU OUTOBON
OLWKNBKN NOMNyYnnucb HeyaoBNEeTBOPUTENbHbIMU 3a UC-
KMnoyYeHneM HebonbLIOro cektopa YrrioB B paloHe

0 =+(2-3) (cm. puc. 6, crniydan sing ).
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Puc. 6. 3asucumocms eeposimHocmb 6umogoli owubKu

om yana 0nis crly4yasi IPUMEeHeHUs 8 2eHepamope Wyma
[H sing .

Fig. 6. The dependence of the probability of a bit error
vs. the angle for the case of the generator noise RP
sing

BbickaszaHHas naest NpoBepsanach 3KCnepuMeHTasbHO.
JlernTumHbIN kaHan 6bin nocTpoeH Ha ocHoBe Wi-Fi mope-
MOB HarpyxeHHbIX Ha aHTEHHbl «JBOMHON KBagpaT» (puc.
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7). Onsi u3ny4eHusi «MCKYCCTBEHHOIO LUyMa» WCMoMb30-
Bancsi CBY reHepaTop HenpepbIBHbIX CUrHANoOB U YKOpPO-
YeHHbI BUOpaTop (puc. 7). Ha puc. 8 nokasaHa 3aBuCU-
MOCTb YPOBHA CUrHana Ha Bxoge mogema nermtTMmMHoro
kaHana. Kak cnegyeT 13 pe3ynbTaToB 3KCNEpUMEHTa, BU-
OBUHYTas naes Haluna noATBepXXaeHWe Ha NpakTyKe.

Puc. 7. Bud aHmeHHbI MOOeMa U aHMeHHbI 2eHepamopa
UCKYCCMEEHH020 WyMa.

Fig. 7. Type of a modem antenna and an artificial noise
generator antenna
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Puc. 8. YpoeeHb cuzHana Ha exo0e rnpuemMHuUKa
JleaumuMHO20 KaHara cesi3u.

Fig. 8. The signal level at the receiver input of a
legitimate channel of communication

V. 3aknoyeHune

1. lNpegnoxeH metong pacdeta 30 nNo KpuTeputo
Ps=07.

2. MpepnoxeH HOBbIN cnocob obecneyeHnst CKpbIT-
HO paboTbl NMErMTUMHOrO kaHamna CBSi3W Mo MCKycC-
CTBEHHbIM LLYMOM.
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THEORY AND PRACTICE OF CONSTRUC-
TION OF STEALTH RAYLEIGH Wi-Fi
CHANNELS

Strelnitskiy O. O., Shokalo V. M.
Kharkiv National University of Radioelectronics
14, Lenina Ave., Kharkiv, 61166, Ukraine
Ph.: +38-063-255-02-16, e-mail: stal.sivan@gmail.com

Abstract — The report investigates the ways to improve the
stealth Wi-Fi Rayleigh channels, the level of which is character-
ized by a probability of detection P,. As a result of the work a
more advanced model for calculating the value of P, the
method of calculation of the detection zone and a new way to
improve the stealth channel due to its work under artificial
noise, are offered.

|. Introduction

The aim of this work is to improve the models of analysis of
multibeam stealth wireless communications of LAN level, exper-
imental verification of the possibility of applying them in practice
as well as development on the basis of these models is the
method of construction zone limits of detection and a new way
of increasing secrecy at the expense of his radio work under
artificial noise.

I, lll. Main Part

Based on [1, 2], and introducing a number of approxima-
tions, in a report obtained by the following expression for the

probability of detection:
2% 1
expl-——
(SIN),

%' Faz(ro’03) ) Flgl(ro’gl) .
a, F/zz(rJ'aZ) : F]%(rllgl)

Using this expression can construct a detection area of digi-
tal communication system (DCS). The results of calculations by
the proposed method of detection zone Wi-Fi channels are
shown in Fig. 1. The boundary of the detection zone has a
complex configuration. The validity of this method of building
detection zones is tested experimentally. According to the re-
sults of experimental verification it can be concluded that the
curves of constant performance and field experiment data are in
good accord.

The purpose of the follow-up studies is to develop the ways
to ensure safe operation of a legitimate Wi-Fi channel when the
generator of artificial noise operates, overwhelming the receiv-
er-detector.

Consider the nature of the proposed method (Fig. 2). At
points A and B the legitimate channel modems and antennas,
radiation patterns (RP) characterized IH1 are. In these same
points an artificial noise generator is and it is equipped with
antennas that have [1H2 pattern - cardioid. When the orientation
of antennas of modems [H1 maximums is at each other, and
antennas of artificial noise generators of IH2 minimum at JH1
maximum, the receiver input of modems in the ideal case only
an information signal will be. The effectiveness of the proposed
method of ensuring the safe operation of a legitimate Wi-Fi
channel can be seen from consideration in Fig. 4 detection are-
as with off (curve 1) and activated (curve 2) artificial noise gen-
erator. It is easy to see that when working under artificial noise
the maximum radius of the detection area decreased for more
than 5 times. This greatly simplifies the control of unauthorized
access to the data transmitted through legitimate channels.
Thus, using the results of numerical studies we can conclude
that the proposed method of ensuring the safe operation of a
legitimate Wi-Fi channel can be implemented in practice, if the
immunity of the legitimate receiver will be sufficient.

P,=1-

06

1+2%s .

IV. Conclusion

The method for calculating the detection zone by P, =0,7 .

The new way of providing covert operation of a legitimate chan-
nel for artificial noise is presented.
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