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C [mHMpOKMM TIPUMEHEHHWEM Ha IIpakTUKe IUQPOBBIX MeTOJ0B (opMHupoBaHHS U 00padOTKH
PaIvoNIOKaMOHHBIX CHTHAJIOB TOJYYWJIM PA3BUTHE BONPOCHI CHHTE3a M aHAIM3a BO3MOXHOCTH HCIIOJIb30BAHHS
JMCKpeTHO-KomupoBaHHEIX curHaioB (JKC) [1]. [Ins ynoBneTBOpeHHs BBICOKMX TpeOOBAaHHH, MPEABSIBISEMBIX K
coBpeMeHHbIM PJIC 1o coBMecTHOH pa3pemaromieid CriocoOHOCTH IO 3aJep)KKe M 4acTOT€ M YPOBHIO OOKOBBIX
neniectkoB (YBJI), neooxomumo wucnons3zoBats JIKC Oombmmx pa3sMepHOCTEH, YTO INPHUBOJUT K YBEIHYECHHIO
CJIOKHOCTH TEXHHYECKOW peajn3alii YCTPOWCTB MX (opMupoBaHHs M 00paboTku. OIHMM M3 CIIOCOOOB pEIICHUS
9TOM MPOOIEMBI SBISETCS UCTIOIH30BAHUE CHCTEM TUCKpeTHO-KomupoBaHHBIX curHaioB (CJIKC). B manno# pabote
rmoytyaeHo BeIpakeHue it ¢yHkmun Heompenenennoctn (PH) CIKC, mpexcraBmistomnieid co0oil MepHOAHIECKYIO
nocyienoBarenbHOCTh L pasnuanbix JIKC ogmHakoBoii pasmepHocTH N M MPOBENEHO UccienoBanne cBoicts @H ms
CUCTEMBI TUCKPETHO-KOAMPOBAHHBIX 10 dacToTe curHainoB (CAKYC).

MartemaTrueckoe onucanue paccmarpuaeMmoit CJIKC umeer Bun [2]:

sO)=Re'S S ap explj2nlfy + fo N —mT, —nT)+ o] 1)

m=0n=0
rae f, — Hecymas dacrora; T, — nepuop ciegoBanus JIKC B CJIKC; T — mIMTeNbHOCTh 3JIEMEHTAPHOTO UMITYJIbCA C
aMIUIATYZIOH d,,, , YACTOTOM 3aMOIHEHUS fy+f,, U HadadbHOU (az3oil @, .
DYHKINS HEOTIPEACTCHHOCTH CUTHAJIA C KOMITJICKCHOM OTHOAroNIe u(t) onmpeaenseTcs Kak

1+ .
|x('c,v)|= oF [ u(t Ju(t—)exp(j2mve)dt|, )

. - *
rae E — momHas sHeprus curHana ¢ KOMIUIEKCHOW orubarorei u(f), u (f) — BeJIMdnHa, CONpsDKEHHAs C u(f), T — BpeMst
3ama3AbIBaHus M V — JOIUIEPOBCKOE CMEIEHHE YacTOThl MPUHATOro curHanma. KomrekcHas orubaromas CHCTEMbI
JKC (1) umeer cnenyromuii BU:
L-1 N—1

M(I)Z z Zan,m exp[jznfn,m (t _an - nT)+ jq)n,m]'
m=0 n=0

Hns ontumumzanuu Bpemenu BbluuciieHuss @H CJKC npeactaBum T B BHUIAE CYMMBI JHUCKPETHBIX U
HETPEePhIBHON COCTaBISIOMMX: T = lTn +kT +6 ,rne [I=0,1,...,.L-1; k=0,1,....D-1u de [0, T).

D paBHO 1LEJOW 4YacTH OTHOILEHUS Tn /T . JIna ympomieHus aHATUTMYECKUX BBIPAXKEHHI U ymo6CTBA
BBIUMCIICHUH Oynaem cumtath 71, KpaTHRIM T M BBeJeM HOPMHPOBaHHYIO 3anepkky curHana X =T/T nu
HopMmupoBannylo wacrory y =VI [2,3]. Torma: x = (lTn + kT + 5)/T =ID+k+X, tne D=T,/T, a
£=8/T,r.e 5el0)).

B cooTBeTcTBHM ¢ BBEIEHHBIMH O0O3HAYCHHUSMH, TIOCJE MPOBENCHUS psila NpeoOpa3oBaHWN HA OCHOBE

BBIYKCIICHHUS aBTOKOPPEISILMOHHOTO MHTerpana (2), utoropoe aHaimuruyeckoe Beipaxenue mis ®H CKC moxHO
NIPEACTaBUTh B CIIEYIOIIEM, YA0OHOM JUIsl aHaIIn3a, BUJIE:

X v)= 61 (6 y)+ 12 (x y),s (3)
rae
-, Nak (0, , =0 per + YN X :
X1 ()C, y)= A z (l_x) z Alys +rGs,r Sln( ( > Lokt yX AX))exp[]n(es,r _el+s,k+r -
s=0 r=0 Tc(es,r - el+s,k+r + )’)(1 - )C)
- ( s,r + el+s,k+r )’Q + y(2(l + S)D + 2(k + }")+ 1+ 2))-’_ j((ps,r - (pl+s,k+r)J+
N2k n(m®, , -0, 1oy +VR) T .
+x 2 al+s,k+r+las,r Sln( ( > achacas y/\)X)exp[]n(zes,r - (es,r + 9l+s,k+r+l )x+
r=0 Tc(es,r _el+s,k+r+1 +
+ y(Z(l + S)D + 2(k +r+ 1)+ )AC))+ .]( s,r (pl+s,k+r+l )] };
L2 | Ntk-D sin\T® p_i_14r —0 +y )R .
X(ey)=2- ¥ 1% ¥ Al s+1,r%s, D—k—1+r ( ( sDokchr _Totls A)X>€XP[J7E(2es,D—k—1+r -
5=0 r=0 Tc(es,D—k—Hr - el+s+l,r + y))c
- (es,r + el+s,k+r )"% + y(2(l + S)D + 2(k + 7‘)+ 1+ 5\6))—'_ j(“ps,r - (pl+s,k+r )J+
 N+k=D-1 in(n(0, . —6 +y ) . <
+{-x VE‘O Altsk+r+1%s,r Slr;((e(sy:,r_ e[+lb+]jfr_:+'l|‘ )};\)X)exp[]n(zes,r - (es,r + 9l+s,k+r+1 ))C +
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L-1 N-1 -

+ y(2(l +S)D+ 2(k + 7‘+1)+)%))+ j(q)s,r _(pl+s,k+r+l )] }; Z= 2 2 air ;

s=0 r=0
es - = fs rT — HOpMHPOBAHHAA 9aCTOTA 3alI0OJIHCHUA DJIECMECHTAPHOT'O UMITYJIbCa C UHIACKCAMU S, 7.

ITonyuennoe cooTHoueHue (3) MO3BOJIAET OCYLIECTBIATH aHATUTHUYECKOe uccienoBanue u pacder OH
COKC c konupoBaHHEM KaK OJHOTO, TaK M HECKOJbKMX MapaMeTpoB curHana. [l CHUCTeMBbl AUCKPETHO-
KOAMPOBAHHBIX M0 YaCTOTE CUTHAJIOB aMILIUTYJbl 3JEMEHTAPHBIX MUMITYIbCOB d, NOCTOSHHBI U MPUHATH PaBHBIMU
eIMHUIE, clienoBaTenbHo, Z=1/(LN).

Jns ananusa paspematomeii cocoonoctn @H CKYC no wactoTe n 3amepkke uccieayeM BUA QYHKINU
HEOIPEICIICHHOCTH B CEYCHUIX TPU HyJeBOW 3amepkke (x=0) ¥ HyJICBOM JOIUICPOBCKOM CHABHTE OTPAKCHHOTO
curnana (y=0).

B ceueHny IIpH HyIEBOii 3amepikke x=0, CIeI0BATENbHO, [, k 1 X ToXe paBHBI Hymo. Toraa, B COOTBETCTBHH

c(3), %2 (O, y) =0 u Boipaxenue as @H CJIKUC npu x=0 npuHUMaeT BUL:

L-1IN-1¢;
10)=-L5"% 3i) ol (2sD + 20-+1)] @)
LN ¢—o,-0 Ty

Hcnonb3ys COOTHOLIEHNUE:!
N g _ itz sin(Nm/2)

’ 5
r=0 sin(m/2) ®)
¢dbopmyna (4) CBOI{I/ITCH(K BI/II[y): ( )
sin(mLDy )- sin{ntNy )
0.y)= N +(L-1)D));
%0, y) Lsin(nDy)- TNy expljny(N + (L —-1)D)|]
|X(O’ 3’)| _ |sin(Tr,LDy)~ sin(Tr,Ny)| _ | sin(nLDy)| _ |sin(7tNy)| ©

| Lsin(nDy)~7tNy | |Lsin(7tDy)|| TNy |
IlepBerii MHOXWTeNp B moiy4eHHOM BeIpaxkennn it cedennss ®PH CJKYC mnpexacraBmser coboit
MEPUOTNIECKYI0 (PYHKIHMIO € MaKCHUMaJbHBIMH OOKOBBIMH JIENIECTKAMH pAaBHBIMH COUHHIIE B TOYKaxX, TIJIE

sin(ﬂDy)zO, TO €CThb HPH Y,e=m /D, U HyJIeBbIMU 3HAYECHHAMM B TOUKAaX, IJE sin(ﬂ:LDy)zO, TO €CTh IPU

y=my/(LD), m; u m, uenple umucia. BTOpol MHOXHUTEIb B TOIYYCHHOM BhIpakeHnn misi cedenuss ®H CJIKUC
MIPECTaBIsIET CO00H MOAyNs GYHKIHH sinc(7Ny), ypOBEHb OOKOBBIX JICTIECTKOB KOTOPOIl HE 3aBHCHUT OT apryMeEHTa.
VY4uThiBasi, 4TO TNEPUOJ CICIOBAaHHS CHUTHAJIOB B CHUCTEME NOJDKECH OBITh HE MEHEE UIMTENBHOCTH AUCKPETHO-
KOIUpOBaHHBIX 10 yacToTe curHanoB (JIKYC) cocraBmstonux cuctemy (D2=N), MOXKHO YTBEpXKAaTh, 4TO, Iipu D He
KpaTHOM N, BHYTPH KaxJoro OokoBoro jsenectka (yHKiuu sinc(...) Oynmer Haxomutbesi |N/D[ (uenast yacth
otHomieHns1) mukoB ®H ¢ HOPMHPOBAaHHON aMIUTUTYIOW paBHOW 3HaYCHHWIO (GYHKIMH Sinc(zNYy,.). Bvidop D
KpaTHBIM N T03BOJISIET YMEHBUINT Ha €IMHHUIYY YUCIIO "BPEIHBIX" MHKOB B TOYKAX Y, BHYTPH OOKOBBIX JICTIECTKOB
(GyHKUIMH sinc(...) 32 cYET COBIAJICHUS TOCeIHero nuka ¢ ee HyineM. Ha Puc. 1. nokazano ceuenne ®H CJIKYC npu
HYJeBOU 3aziepxke st ciaydass D=2N (N=9, L=4). Bribop Takoro mepuoja He JaeT MEPEKPBHITHS BO BPEMEHHOU
obnactu cocequux AKUC B cucreme n o0paszyeT TOJIBKO ONWH IMUK BHYTPH KaXKIOT0 OOKOBOTO JierecTKa (YHKIINU
sinc(...). ToukamMn Ha puCyHKe 00O3HauYeHa IEpHOJUYECKasi KpUBasi, COOTBETCTBYIOIIAs IIEPBOMY MHOXHUTENMO B (6),

IIYHKTUPHON JIMHUEH (QyHKIUS |Sinc(7TNy1 , @ CIUIOIIHOM JWHMEH pe3yiabTaT NEePeMHOXKEHHs STHX (YHKIWH,

onpezessitouii ceuenne ®H CAKYC npu x=0 (6).

Puc. 1. [} (0, y) npu D=2N, N=9, L=4. Puc. 2. | Y (0, y) npu D=N, N=9, L=4.
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W3 puc. 1. BugHO, 4TO paspemaromas crocoOHOCTh 1Mo dacTtore W YBJI moirydeHHOro cedeHHus OJM3KH K
GbyHKIIH |sinc(7l’Ny], koTopasi coorBercTByeT ceueHnio ®H JIKUC pasmeprocThio N nipy x=0. JI71s1 MOBBIIICHS
paspemaroieii CriocoOHOCTH 10 YacTOTe HEOOXOAMMO CHU3UTh YPOBHH OOKOBBIX IMHKOB, OOpPa30BAHHBIX IEPBBIM
MHOXHUTeNeM B (6), BHYTpM TJIABHOTO JICTECTKA (YHKIIUH |sinc(7TNyX. OT0 MOXeT OBITh JOCTHTHYTO

UCIIONIb30BaHUEM Meprosa MoBTopeHust D Omu3koro k N. ONTUManbHBIM B 3TOM CMBICIE, B COOTBETCTBHU C
BbIpakeHueM (6), sBisiercst ciydal, korma D=N. U3 puc. 2 cnenyer, yro npu Beibope D=N paspemaroras
CIIOCOOHOCTP 10 4acTOTE IMOBHICHJIACh M YPOBEHb HEXEJIATEeNbHBIX MMKOB BHYTPH IJIABHOTO JIETIECTKA CHU3WIICS JI0

[IPEAEIBHOTO 3HAYSHUS], COOTBETCTBYIOIIETO (YHKIIUH |Sinc(7tLNyX. B atom ciyqae CJIKUC cooterctByer JKUC

pasmepHocTbio LN [3].
1. Paspematomyto crnocobnHocts CJAKYUYC mo 3amepkke Hadiaem u3 ananmsa ceueHus ®H mpu y=0 B oGmactu
LEHTPAIbHOTO MakCUMyMa, TO ecTb npu [=k=0. [Ina »tux 3nauenuit mapamerpoB ®H CIAKYC (3) npu D>N

HUMECT BUA:
1— %L-1N-1 )
x(x,0)= L—NXSZO rZOexp[ jome, i)+
¥ L-IN-2 gj, 0 -0 A .
) 0, 0uss ], (o6, (6, -0, S o).
s=0r=0 TE( Ar_ s,r+1
a ipu D=N-:
L-1N-1
x(x,0)= L—;SZO rZOeXP[ jome, ]+

¥ L-IN-2 _
+%S:O r=0 S”:'[j((ﬂ(sy: r_ 5 :+1+)IX)X)6XP[]1I( es r (9 + GS r+1 )X)'l' ](q)s r (ps 4l )]

X B2 Sin(n(es,N—l —05110 )x)

LN =0 Tc(es,N—l 05110 ))AC
B Breipaxenusix (7) u (8) ocnoBHoit Briag B cedenne ®H CAKYC npu x OMHM3KHX K HYJIO BHOCAT IEPBBIC
ciaraeMbie. [I0CKONBKY 3TH cllaraeMble MMEIOT OJMHAKOBBIN BHI, TO Pa3peIIaOIINe CIIOCOOHOCTHU 110 3aCPIKKE JUIs
CAKYC ¢ D>N u ¢ D=N Oynyr npuMepHo paBHbBL. OIICHUM 3HAauCHHE pa3pelIalonieii CIOCOOHOCTH, Mpeodpasys
nepBoe craraemoe opmyi (7), (8) ¢ momombio cootHomeHus (5), u, yautsiBast, yto kox yactotel CAKUC {6, ,} nns

kaxaoro s-ro JIKUYC mpencrasisier coO0W MEpecTaHOBKY U3 N SJIIEMEHTOB U, CICIOBATEIBHO, COICPKHUT BCE IICIIbIC
yucaa ot 1 1o N:

exp[jn(zes,zv—l - (es,N—l +0,410 Ji)+ j((Ps,N—l — Q4110 )] : ®)

—_yL-IN-1
((:0)= X5 Sl joro, 71 1)) (o i 1) ®
LN =0 r=0 Nsm(Tcx)

®opmyna (9) cOOTBETCTBYET BBIPAKEHHIO, IOJYy4eHHOMY B [3] s paspemiaroimieii crnocoOHOCTH 110
sagepxke a1t JJKUC pasmeprHoctu N. B xadecTBe mpumepa M WIUTIOCTPAMM MOIYYEHHBIX pe3ylabTaToOB, Ha puc. 3.
npeacrasieHsl ceuenns @H CIAKYC u3 getsipex paszmmuabix JJKUC Koctaca pasmepHocThio N=9 [2], mony4eHHbIC
st D=2N 1o ¢popmyie (7) (0603HaUeHO MyHKTUPHOHN MuHMEH) u a1t D=N 1o Gopmyse (8) (0603HaYEHO CIUTOIIHOM
muaueit). Ha puc.4. mpexncraBneHo ceuenne ®H B oOmactu neHtpanpHoro makcumyma s JIKUC Kocraca
pasmepHocThio N=9 [3]. TTo ocu opauHaT 00a rpaduka MOCTPOSHBI B JorapuGMHUIECKOM MacmTabe.

Puc. 3. \ X (x,0)| CJIKYC ripu N=9, L=4. Puc. 4. \ X (x,0)| JIKUC riput N=9.
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W3 cpaBHenus puc.3 u 4 BumgHO, uTo mipH nepexoae ot JAKYUYC pasmeproctn N k CAKYC u3 L pa3naaHbIx
JKYC pasmepHOCTBIO N pasperaronias criocoOHOCTh 1Mo 3ajiepikke octaeTcst Ha ypoBHe JIKUC. YpoBeHb OOKOBBIX
neniectkoB Ha BceM ceuennn ®H CIKYC npu y=0, B coorBerctBHU ¢ (3), 3aBHCUT OT KOJA 4acTOTHI {6;,} mis
kaxgoro s-ro JIKUC, obpasyromiero cucremy.

Takum oOpaszoM, aiist kimacca paccmarpuBaeMbix cucteMm JIKC monydena B obmiem Buae Gopmyna QyHKIUH
HeompeeneHHocTH (3), Ha OCHOBE KOTOPOU MpoBeeH aHau3 paspemaromux crocodHocteit CIKUC mo 3anepixke u
yactoTe 1 YBJI B ceueHMsIX nipu HyJIEBOU 3aJiepKKe M HYJIEBOM JOIUIEPOBCKOM CABUI€ YACTOTHI IIPUHITOrO CHUTHAJIA.
ITokazano, uro mpu ucnonp3oBanun nepuona ciepoBanus JKUC B CJIKUC D=N nocturaercs YBJI B ceuenun mpu
HYJIEBOH 3aJiep)KKe M paspeliaroiasi cocoOHOCTh Mo YacTore, coorBercTBytomue JJKUC pasmepHocThio LN, mpu
COXpPaHCHUHU paspelnaromieil crmocodHoctn 1o 3anepxkke Ha ypoBHe [KYUC pasmepHocthio N. Kpome Toro,
npuMeHenne cucteM JIKC mo3BOJIseT TOBBICUTH CKPBITHOCTH pa®oThl PJIC MO CpaBHEHHIO C HCIOIB30BAaHHUEM
ornenbHoro JIKC 3a cuer pocta uucina curHaioB B cucteme [2]. Cucrembl JKC mNO3BOJSIOT Takke MOBBICUTH
SHEPreTUYCCKUE XAPAKTCPUCTHKA U CHU3UTH CIOKHOCTh TEXHHYCCKON peamu3aliyd YCTPOWCTB (OPMHUPOBaHUS U
00pabOTKN paTuOIOKAIIMIOHHOTO CUTHATIA.
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ANALYSIS OF AMBIGUITY FUNCTION OF SYSTEMS OF DIGITAL-CODING SIGNALS

Plekin V.Y., Kamensky I.V.
Moscow State Aviation Institute (Technical University)
125871, Moscow, Volokolamskoye highway, 4, Faculty "Radiolocation and radio navigation"

With broad application in practice of digital methods of shaping and the handlings of radar signals have
received development problems of synthesis and analysis of possibility of using of digital-coding signals (DCS) [1].
For sufficing the high requirements showed to modern radar's on a joint resolving power on a delay and frequency and
level of sidelobes (LSL), it is necessary to use DCS of large dimensions, that reduces in magnification of complexity
of engineering realization of devices of their shaping and handling. One of modes of a solution of this problem is
using of systems of digital-coding signals (SDCS). In the given activity the expression for ambiguity function (AF)
SDCS has been obtained, representing periodic sequence L various DCS of identical dimension N and analysing
properties AF for a systems of time-frequency hop coding signals (STFHCS) has been carried out. The mathematical
exposition considered SDCS looks like [2]:

L-1N-1
S(l)=R€ z Zanm exp[j21t(f0 +fnm)(t _an —}’lT)+ J(an]’ (D
m=0n=0

where f, — carrier frequency; 7, — period of following DCS in SDCS; T — duration of elementary impulse with
amplitude a,,, frequency of filling fy+f,,, and initial phase ¢,
The ambiguity function of a signal from a complex envelope u(t) is determined as

| .
|X(‘E,V)|= E f u (t)u(t—‘t)exp(]vat)dt , 2)

where E — full energy of a signal with a complex envelope u(r), u" () — magnitude conjugate with u(r), T — delay time
and v — Doppler displacement of frequency of the received signal. The complex envelope of a system of DCS (1) has
the following aspect:
L-1 N-1
u(t): Z zan,m exp[jznfn,m (t _an - I’lT)-I— J(pnm]

m=0 n=0
The outcome of an evaluation of an autocorrelated integral (2) for the case of SDCS (1) can be
presented in the following convenient for the analysis aspect:

x (e y) =06 y)+%2 (), 3)
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where X =7T/T - normalized signal delay submitted as the sum of discrete and continuous components:
x=ID+k + X, where I=0,1,...,L-1; k=0,1,...,D-1, X € [0,1) and D is equal to the integer part of the ration 7, /T';
y =VT —normalized Doppler signal frequency;

L_l_l{ Nk Sin(n(es,r B el+s,k+r + )’)(1 B )AC))

X1 ()C, y)= A EE) (1_5&) z Alys k+rGs,r exp[jn(es,r _el+s,k+r -
=

r=0 Tc(es,r - el+s,k+r + yXI - )AC)
- (es,r + el+s,k+r )’Q + y(2(l + S)D + 2(k + }")+ 1+ )AC))+ j((ps,r - (pl+s,k+r)J+
N2k Sin(n(es,r B el+s,k+r+1 + y)})

+ 5& EE) al+s,k+r+las,r n(es,, _ e[+s,k+r+1 )} exp[jn(zes,r - (es,r + 9l+s,k+r+l )’Q +

+ y(z(l + S)D + 2(k +r+ 1)+ )%))'l' j(q)s,r - (pl+s,k+r+l )] };

L=2-1| N+k-D : ~ )
Xoxy)=2- % {)AC +2 Apts+1,r %5, D—k—14+r szn(n(@s’D_k_H, Orsnir + yA )X>
= = Tc(es,D—k—Hr =051, Y )X

- (es,r + el+s,k+r)"% + y(2(l + S)D + 2(k + 7‘)+ 1+ 5\6))+ j((ps,r - (pl+s,k+r) +
N Hk=D-1 Si”(n(es r Ok t y)fc)

+(1- : ’

( X) rEO Gesheratsr Tc(es,r - el+s,k+r+1 + y)i

AN -1
+ y(2(l+s)D+2(k+r+1)+5é))+j((ps,r _(pl+s,k+r+l)] }; Z :(lel\ilai) ;

exp[fn(zes,n—k—m -

exp[jn(zes,r - (es,r + el+s,k+r+1 ))AC +

s=0 r=0
Ow = fwT — normalized frequency of filling of elementary impulse with indexes s, r.

The obtained relation (3) allows to realize analytical research and calculation of AF of SDCS with encoding
both one, and several parameters of a signal. For STFHCS amplitudes of elementary impulses a,, are constant and
received equal to unit, hence, Z=1/(LN).

For the analysis of a resolution capability of AF STFHCS on frequency and delay we shall receive from (3)
expressions for ambiguity function in cuts at a zero delay (x=0) and zero Doppler shift of an echo (y=0) in
neighbourhood of a central maximum.

In cut at a zero delay x=0 (I = k = X = 0) the expression for AF STFHCS accepts an aspect:

|X(0 yl _ |sin(TELDy)~ sin(TtNy)| _ | sin(nLDy)| . |sin(7tNy)| .
A Lsin(rDy)-nNy | |Lsin(nDy)| | mNy |
According to expression (4), by selection D=N the resolution capability on frequency is boosted, and the

level of unwanted peaks inside a main lobe is reduced up to a limiting value appropriating the function

|sinc(77:LNy]. In this case STFHCS corresponds with a time-frequency hop coding signal (TFHCS) by dimension
LN [3].

In cut at zero Doppler frequency y=0 in neighbourhood of a central maximum (/ = k = 0) the expression for
AF STFHCS accepts an aspect:

1— % LINST _ . . sin(nNz)

Xw0)=T £ Tt jand, == 50 e

The formula (5) corresponds to expression obtained in [3] for a resolution capability on a delay for TFHCS
of dimension N. LSL on all cut of AF STFHCS at y=0, according to (3), depends on a code of frequency {6,,} for
everyone s-th TFHCS, forming a system.

Thus, for a class of considered systems of DCS the formula of ambiguity function (3) is obtained in a general
view, on which basis the analysis of resolution capabilities of STFHCS on a delay and frequency and LSL in cuts has
been carried out at a zero delay and zero Doppler shift of frequency of the received signal. It is detected, that by use of
the period of following TFHCS in STFHCS D=N is reached LSL in cut at a zero delay and resolution capability on
frequency appropriating TFHCS by dimension LN, by preservation of a resolution capability on a delay at a level of
TFHCS by dimension N. Besides the application of systems of DCS allows to boost emission security of radar in
comparison with use separate DCS at the expense of increase of number of signals in a system [2]. The systems of
DCS also allow to boost power performances and to lower complexity of engineering realization of shapers and
handling of a radar signal.

)

exp|— jrx(N +1)]. (5)
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