EnexTpoTexHiuHi Ta palioTeXHIYHI BUMipIOBAHHS

B.T". Brarogapuwuii // 3'130k. — 2004. — Ne 6. — C. 27-28.

2. PemOoBckuii A.M. PaanOMOHHUTOpHHT: 3amaud, MeTomsl, cpenctBa / A. M. Pembosckuii, A. B.
Aumxmus, B.A. Kossmut / [[Tox pea. A.M. Pem6oBckoro]. — M. : Topstaas muaust — Tenexom, 2006.

3. PeoxkoB A.B. CHHTE3aTOpHI 4acTOT B TexHHKe paauocssa3u / A. B. Peokkos, B. H. TTomos - M. : Paguo u
cBs3b, 1991, — 264 c.

4. CripaBOYHHUK TI0 paHOKOHTpodto. - JKenesa : MCD-P, 1995,

5. BankoBud M. B. Komriekc MOHHTOpUHTa CUCTEM TPOeCCHOHATBHON MOOHIBHOM pamnocBs3u / M.
B. UBankou4, Bunorpamos A.H. [u ap.]. — Dmekrpocssizb, 2005. — Ne 6.

6. 3GPP TS 25.104 V7.0.0 3rd Generation Partnership Project. Base Station (BS) radio transmission and
reception (FDD) / Technical Specification Group Radio Access Network (Release 7), 2005-06.

7. ETSI EN 300 392-2 V2.1.1 Terrestria Trunked Radio (TETRA); Voice plus Data (V+D); Air Interface
(Al). —Part 2, 2000-12.

8. Adonun C. B. TIpobiaeMbl 377€KTpOMAarHUTHOW COBMECTUMOCTH CHCTeM coToBOM cBsizu / C. B. AdoHuH,
B. @. Kopcaxk // 38’ si30k. —2004. — Ne 4. — C. 26-29.

9. Jensen, O.K. RF receiver requirements for 3G W-CDMA mobile equipment / O. K. Jensen, T. E.
Koalding, C.R. lversen [and others] // Microwave Journal. —Vol.1. — February, 2000.

10. Technical Specification 25.101. UE Radio Transmission and Reception (FDD). —Val. 3.0.0, October, 1999.

11.Lo C. A 1,5V 900-MHz Mondlithic CMOS fast-switching frequency synthesizer for wireless
applications/ C. Lo/l Master thesis, The Hong Kong University of Science and Technology (HKUST). — China,
Jan. 2000.

Hapidina mo pemakiii
27.2.2012 p.

YOK 621.396.96
J.A.BABIY, JA. ROMANJUK

Khmelnitsky national university
V.M. PUSTOVETOV, E.V. PROCOPENK O

National Academy of the State Border Guard Service of Ukraine named after Bogdan Khmel nitsky

THE ASSESSMENT OF PROBING RADAR SIGNALSFLUCTUATION
MODULATION INGREDIENTSINFLUENCE ON THE DEGREE
OF THEIR RECOGNITION

The article deals with the investigation of the effect of non-deterministic modulation amplitude on angular
components of probing radar signals correlation properties. The results of the study demonstrate that the potential
properties of the modulated signals with respect to recognition are much higher than the baseband. It can be explained by
the presence of modulated fluctuation components, which in a certain form can be perceived as useful.

CraTbg IMOCBALIEHa UCC/IeJOBAHUIO BJIUAHUA HEJETEPMHUHUPOBAHHBIX aMHJIPITyLLHOﬁ MOAYJAIUH Ha yFJIOBOﬁ
KOMIIOHEHTblI 30HAHPYHOIIEro paavoJJIOKaAallMOHHBIX CHUIHAJIOB CBOﬁCTBa KoppeJdnnuu. PeByﬂbTaTbI Huccjen0oBaHuA
MOKa3bIBAKT, YTO IMOTEHL MAJIbHbIE CBOﬁCTBa MOAYJIMPOBAaHHBIX CUT'HA/JIOB B OTHOLIEHUU NPU3HAHUA HAMHOI'O BBbIIIE,
YyeM B OCHOBHOW I0JIOCe YacCTOT. JTO MOXHO OO'bSICHUTb HaJU4YMeM MOJAYJIUPOBAHHBIX KOJie6aHUH KOMIIOHEHTOB,
KOTOpbIe B ONpesieIeHHOW popMe MOXKeT 6bITb BOCIIPUHATO KaK M10JIE3HO.
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Introduction

The development of radiolocation as a separate science is constantly accompanied by a search of the ideal
(optimal) methods and means of information obtaining about the object of observation. The key role in this process,
first of all, played the development of improved models of probing signals, sinceit istheir properties determined the
potential of systems in general. Together with theories development methods of their treatment were created, but
amost always in practice, they did not allow to realize the potentia that was found in the signals. A significant
breakthrough in this area was the development and implementation of digital sgna processing techniques. They
almost lifted restrictions on potential adoptive resources both in terms of detection and in respect of recognition. As
aresult of potential restrictions radar Sgnals characteristics were superimposed on the radar signals possibilities.

Main part

Today, alarge number of effective models of signals[1,2] were developed, which differ in modulation and
energy properties, have different capabilities and require different means for their synthesis. It is because of the
complexity of complicated signals in the UHF band, most of the radars today are built with the help of simple
probing signals.

Theoretically, the possibility of recognition of the finite in time and frequency axis signals are not infinite,
and therefore the potentia of radar means, to detect targets and compl eteness of the information about them in the
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application of such signals is limited. However, as shown in several studies [3,4,5], the rea potential of probing
signals, in the implementation of active radar is higher than the theoretical one. Thisis due to the fact that while the
probe signals formation in the transmitter we can observe a number of destabilizing, not deterministic factors that
cause certain changes in the properties of the signals. However, as shown in a number of works [3,4,5], redl
potential possibilities of sounding signals, during realization of active radio-location, higher than theoretical. Thisis
due to the fact that the formation of sounding signas in transmitter operates the row of the non-deterministic
destabilizing factors under act of that there isa certain change the properties of signals.

Taking into account the effects of these destabilizing factors, the generalized mathematical moddl of the
limited in time and on frequency axle of the sounding signal can be represented as.

s(t) = S(cs(t).t) cos(wet +j (c; (1), 1)), (1)
where S(c(t),t) — component of amplitude modulation; C¢(t) — density distribution of the amplitude
fluctuation component; j (C; (t),t) — component of angular modulation; C; (t) — density distribution of the

angular fluctuation component. In the case when a radio-location is simple impulsive sounding signals in which
absent an angular modulation constituent and amplitude modulation comes true by the impul ses of rectangular form,

iS,c (t), [f£t;

j (¢, (),)=j,+c; (1), S(c (1), t)=S(t)c (1) ={ 0 |t|>'[ ~ expression (1) will look like:
T 1 1

_iSc (t)coswyt +j o +c, (1), [£¢t;
0= 0, >t

As, correation properties of signal are determined by a form their complex circumflex, we will write down
expression (2) in acomplex kind and will distinguish here complex circumflex:

S(t) = Re{s(t)} = Re{se™}
§(t) = S,co(t)e™el Y £t 3)

For simplification of further exposition, we will suppose that S0 =1 0= 0. Expression (3) will look

2

like:
§(t) = c(he™e’ ™ Y £t . )

Corréation function of complex circumflex such signal will look like:
t t

2 2 )
Blt)= OSM)S(t-t)dt= (pstics(t-t)e™ Pt
i i
The absence of fluctuating components or when they are disregarded, correlation function of complex
circumflex taking into account adopted in (4) assumptions of signskind:
t; t;

Bt) = z‘)'S(t)S(t-t)dtz é‘)dt:ti-lll

- Lig
2 2

During redlization of the agreed-upon filtration in a receiver impulsive description of filter is synthesized
by forms complex circumflex of signal and thereaction of filter on asignal will be hisautocorrelation:
t; t;

B'(t)= z‘jll(t)é(t-t)dt: aé(ti-t)é(t-t)dtzti-rq.

However, at presence of non-deterministic components in signal what are not taken into account at the
synthesis of filter the function of autocorrelation becomes a function of the correlation between the impulsive
response of the filter and the rea complex circumflex of the signal:

t

B'(t)= all ()(t -t )dt 5)

Ty
2

where H'(t) 1 &t . - t).

Depending on the error of reproducing circumflex at forming of sounding signal, will changing the form of
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review of agreed-upon filter that is actually determined by the type of correlation function (5). As in practice
amplitude and angular casua processes in sounding SHF signal is statistically independent for the evaluation of

degree of transformation review, it is necessary to set the laws of distributions of casual sizes separately C (t) and

C (t) . We will consider one of widespread cases in process impulsive generators of SHF, namely when Cs(t)

presents the reaction of RC — circle of chain with permanent to time of T on the impulse of rectangular form, that
characteristically to distortions that is brought in a modulating impulse parasitic reactances in a keyer and

characterized by durations of wavefronts of impulse and unevenness of top, and C i (t) distributed by alinear law,

that characteristically for most impulsive generators SHF dependences of frequency on the change of voltage at their
input. As follows:

t t-t,
cs®=(-eT)s M- L-e TIs(t-t,), ©
where S (t) — the Heaviside function. Substituting expression (6) and (7) in (4), the complex circumflex of the
sounding signal will accept the kind:
t t-t,
gt)=(L-eT)s(t)- 1-e T )s(t-t,)e™ .

Depending of the parameters of distributions,
i e o, namely permanent to time of T and coefficient of steepness
of frequency modulation b efficiency of algorithm of optimal
treatment will be different, because of their size depends on
the degree of "consistency" trandtion characterigics of the
filter and signal. On figure 1 is shown dependence the form
of complex circumflex and her autocorrelation function at
insignificant angular and amplitude distortions, namey at
tightening of wavefronts at the level of 5% and relative
instability of frequency of generator SHF at level of

ettt 157 107°, considerable deformation of form is complex

circumflex and reduction of interval of correlation on 10-
Fig. 1. Dependence of form of complex circumflex and her 15 %
autocorr elation function '

For impulsive generators of SHF to provide such stability difficult enough. So, impulsve generators of

SHF magnetron type, used in majority impulsive radio-location facilities have relative stability of frequency at level

r’ 1'% III-SI - III-s il :'-E e III-s

Lage

I =T LD

of 17 107 2 and keyers provide duration of wavefronts at the level of 20-30 % from duration of impulses. For such
case (Fig. 2) there are a considerable change of complex circumflex (Fig. 2, a) and reduction of her interval of
correlation (Fig. 2, b) measured isten times.
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Fig. 2.

If to confront such properties of sounding signals and algorithm of their consistency treatment not taking
into account the presence of casual fluctuation components the form of review of the agreed-upon filter will be
formed coming from a form amplitude circumflex and will not contain angular fluctuation components, however at
application of quadrature detector or quadrature sampler, these components will result in appearance of sidelobes
amplitude limited by to the form of autocorrelation function on amplitude circumflex:

t

2
Bt)= o¥t)8(t-t)e” D dt=(, - L) f(bt)
.%+t
In fact, the receiver is processing the signa with which it agreed only partialy, giving rise to distortions of
the response, to eiminate that as a rule, apply algorithms (schemes) compensation instability of the transmitter.

However, as seen from Fig. 2, the presence of angular and amplitude distortions lead to a significant reduction of the
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interval autocorrelation of probing signals while synthesis of the corresponding transient response of the matched
filter potentially increases the degree of recognition.

Conclusion

The presence of an additiona modulation of the radio signals, in any case, increases the noise immunity
and the degree of recognition. As the result of the study, the gain can range from several times to severa tens of
times. However, the deterministic nature of the modulation of these components requires additional processing
algorithms, namely the constant (dynamic sounding out period) adaptation of the transient response of the matched
filter in thereceiver. It should be noted that in this approach the potential recognition signals are also limited, but not
their duration, and bandwidth of the receiver and the laws of distribution of componentsin the fluctuation amplitude
and phase envel opes.
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XMeJbHUIBKUI HALlIOHATBHUI YHIBEpCHUTET

KBAHTOBA TEOPISI BUMIPIOBAHD:
MNPUHIUIIN TA METOU BUMIPIOBAJIBHOI'O IIEPETBOPEHHSA
AMIVIITYJHUX TA ®PAZ0YACTOTHUX TAPAMETPIB PAJIOCUT'HAJIIB

CTaTTA NpUCBAYEHA ONUCY METOMO0JIOrI] Ta NPUHLUIIB HOBOTO HANPAMKY y Teopii i NpakTuLi BUMiplOBaHb —
KBaHTOBiN Teopii BUMipioBaJbHOr0 nepeTBOpeHHs Qi3sUUYHUX BeJIMYUH, sIKa BIepIle [03BOJIMJA 3HATH NMPUHIUIIOBE
obMeXxeHHs1 | OJJHOYACHO MiABMILMTH i TOYHicTh i wWBUAKOAil BHMipitoBaHb, y 10-100 pasiB, 3a piBHUX yMOB
TeXHOJIOT{YHOro piBHA esleMeHTiB. Po3po6JieHO aT 3aponoHOBaHO MeTO/0J10ri10 Ta NpUHLUNM nobyou LA i AL
HOBOTO IIOKOJIIHHA i3 IpOrpaMOBaHOK apXiTEeKTYpOW Ta IMapaMeTpaMM ULUIAXOM BHUKOPUCTAHHA ATeHwaTopa —
nojisbHUKa TpouuinHa, Ta Horo Moaudikalii, Ha 0CHOBI MPUHIUITIB KOiHIUAEHLIT.

Article describes the methodology of a new direction in theory and practice of measurement — quantum theory of
measuring conversion of physical quantities, which first allowed to remove the fundamental limitations and simultaneously
increase the speed and accuracy and measurement times of 10-100, with equal technological level elements. A proposed in
JSC methodology and principles of DAC and ADC'’s new generation of programmable architecture and parameters by using
attenuator — Trotsyshyna divider, and its modifications, based on the principles coincidence.

Kuro4oBi c/10Ba: KBaHTOBa Teopisi BUMipIOBaJbHOr'0 IepeTBOPeHHs (pi3sMUHUX BeJIMUUH, aTeHI0aTOP-TMOAI/IbHUK
TpouuunHa, MeTozo.10ris Ta npuHuUny no6yaosu LAI i ALIIT HOBoro OKOJIiHHSA

Beryn

Bynp sixa cyuwacHa cucrema oOpoOienHs iHpopmanii BukopucroBye LIAIT i ATl nmeperBopeHHs sIKi €
000B’ SI3KOBUMH €JIEMEHTaMH IO II0B’ I3YIOTh aHajorosi Ta Im¢poBi 3acobu i cucremu. Icnyroui IAIT 1 ALIIT
NoOyIoBaHi Ha MPHUHIMIAX ABIMKOBOI apU(PMETHKH 1 OALISIOTHCS Ha JIBI TPYIH: MapaleNbHOl i MOCIiOBHOT 1ii, Ta
BIJIMOBIZIHO BHUKOPHUCTOBYIOTH CTPYKTYpH 3 momimpHukiB R-2R (mocmimoBnoi nii), a6o mojinbHuka KerbBina
(mapanenpHoi mii). CydacHa BHMiprOBalbHa TEXHiKa, METPOJOTiS Ta MPUIAI00yIyBaHHS MAIOTh MPUHIUIIOBE
OoOMEXeHHs 1 B paMKaxX Cy4aCHHUX YsBJICHb NPUHIMIIOBO HE JOMYCKAIOTh OJHOYACHOTO IiJBHIICHHS 1 TOYHOCTI i
LIBHKOAIT BUMIPIOBAILHOTO IIM(POBOTO MEPETBOPEHHSI.

B pamkax Teopii ®@UB i I[IP aBropaM NpoeKTy BIAJIOCS JOBECTH 1 NMPAKTUYHO AOCATHYTH 3HAYHOTO
36impmienass (B 10-100 pasiB), i mokpamuté cynepewinBuid mapamerp TOYHICTH x HIBUJAKOJIA
BUMIPKOBAHbD came st (pa304acTOTHHX MapaMeTpiB pamiocuraanis [1-12].

BpaxoByroun, 1moO B OCHOBI JOCSTHYTHX YHIKaJbHHUX PpE3YJbTaTIB € 3aMiHa y BHKOPUCTaHHI CaMoi
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