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PecpepaT. PaccmaTtpuBaloTCs OUCKPETHbIE YACTOTHO-BPEMEHHbIE CUrHanbl BTOPOro nopsigka c
MWHUMAarbHbIM YPOBHEM BHYTPUCUCTEMHbBIX MOMEX, KOTOpble B3aUMOKOMMEHCUPYIOTCA Ha 3Tane
CYMMUPOBaHUSA B3aMMOKOPPENSLMOHHbIX (OYHKLMIA NPUHMMAaEMbIX NOCrefoBaTernbHOCTEN B KaXaoMm
KaHane.

O PEKTNBHOCTbL CUCTEM C LUCKPETHBIMM YaCTOTHO-BpeMeHHbIMM ([YB) curHanamu 3aBucuT OT
YPOBHS BHYTPUCUCTEMHbLIX MOMEX W MOMHOCTBIO OMNpeaenseTcs CBOMCTBaMW MPUMEHSIEMbIX aHcambnewn
CNoxHbix curHanoB [1]. OcHoBon ans BbibOpa CUCTEM CUrHaroB C BbLICOKOM CTEMEHb B3aUMHOW
OPTOrOHanbLHOCTU OObLIYHO  SBMSAIOTCS  CUMMIEKCHbIE CWUrHanbl, MOCTPOEHHbIE Ha OCHOBE KOAOB,
onpegensgemMmbix Matpuuamu Agamapa [2]. PacwmpeHune MHOroobpasnsi CTPYKTYp CUMMIEKCHbIX CUrHanoB
JOCTUraeTcsl 3a CYeT HarnpaBneHHOM moaudukauun matpuubl Agamapa, B YacTHOCTM COCTaBMNEHHOW Ha
OCHOBe ee 6no4vHOro cuHTe3a u3 6GroOKOB Bcex ypoBHen ee pasbueHus [3]. B pesynbtaTe, KOTOpOW
onpegensaeTcs BeCb Habop OONONHUTENbHbBIX KOAOBbLIX nocnenosatenbHocTen (OKI) npumeHsembix ans
MOZynAUMM MO YacToTe M BpemeHn npu copmmpoBaHun [OYB curHanoB BTOporo nopsiaka, KoTopble
OTBEYalT NPUHLMMNY «Aa» WU «HET» B OOHOM curHane. CurHanmbl «da» U «HeT» UMEKT B3anMOVHBEPCHbIE
anemeHnTol OKIT. Matpumua [OKIM kpaTHa Onokam ee pas3bueHnss u MoxeT ObiTb npeobpasoBaHa U3
KBagpaTHOW B MPSIMOYTOfbHYK C TOMW e KPaTHOCTbIO B 3aBMCMMOCTM OT CYLLECTBYHOLLEro OrpaHuyveHus
napameTtpoB AYB curHana no 4yactote M N0 BpemeHW. B kaHanax npuvema npu npoxoxgeHun LOKI1
COOTBETCTBYWLUMX WM cornacoBaHHbiX GunbTpoB (CP), Ha ux Bbixogax OyaoyT OTKIIMKM, OMMCaAHHbIE
CyMMapHoW aBTokoppensumoHHon dyHkumen (AK®) ypoBeHb NuKa KOTOPOW ornpenensietcss yOoBOEHHOW
anvHon OKI, a ero wupuHa — OnNUTENbHOCTBIO ee anemMeHTa. Ha Bbixogax Bcex npounx CO npuemHomn
cuctembl 6yayT HyrneBble OTKIUKM, 3@ CHET B3aMMHOrO noralleHns CyMMUpyeMbiX B3aMMOKOPPENSLMOHHbIX
dyHKUMI (BKD), KOTOpble «OPTOroHanbHbl B TOYKE M Ha BPEMEHHOM OTpe3Ke Npu NpOU3BONbHOM COBUrE».
YpoBeHb HeCKOMMEeHCMpoBaHHbIX nenectkoB BK® cyulectBeHHO Huke nukosoro ypoBHs AK®, a ux umcrno
HEBENMKO U CHMXaeTcs npu ysenudeHun anuHel OKT.

B ocHoBy nocTtpoeHus ygooBneTBopsiollen nopoxpawowen matpuubl OKI npumeHumo
NCMNONb30BaHUe YeTbIpeX MaTpUYHbIX BITOKOB
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4acCTOT 3NeMeHTOB TpeTbero M 4eTBepToro KeagpaHTOB MoJlydyaem (1) I'Ipmqu NnponHBEpPTUPOBAHHBLIM
anemMeHTaMm MaTpuLbl (1) npuceBamBaroTCcA HOMepa OOHOTUMHBLIX MO pacCTaHOBKE 3J1IEMEHTOB ,EI,OI'IOJ'IHFHOLIJ,GVI
mMaTpuubl (2) ¢ Habopom vacTtoT oT F17 go F32, n Hao6opoT. B [14B curHane BToporo nopsiaka MCNonb3ytoT
napHble KM matpuy (1), (2).
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Mpu wcnonb3oBaHun [OYB curHanoB BTOPOro nopsiaka, (OPMUPYEMbIX Ha OCHOBE MapHbIX
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CyLLeCTBYeT BO3MOXHOCTb NapannenbHon nobanToBon nepegayn nHgopmawmm co ckopocTteto 10M6aiit/c B
nonoce 640 Ml 'y,
OTO MO3BOMSIET YCTOMYMBO NepefaBaTh C MOABWXHOIO OObeKTa He MeHee ABYX BUAEOU300paxeHun

c paspelueHnem 300x300 nukceneit ¢ yactoton nepepaun kagpos F, =5011, a B gononHutensHom

BOCbMUareMeHTHbIx KM u3 matpuy Q7 '8 Ha MHoXecTBe pabouymx YacToT {Fm},m:1,32,

Kagpe OnoK TeKyWwmx HaBWrauMOHHBIX U TEXHOMOMMYECKMX napaMeTpOB MNOOBWKHOIO obbekTa, gaxe B
YCroBUSAX OENCTBUS LUMPOKOro knacca nomex. KMcnonb3oBaHue LwmpokonosniocHelx OYB curHanos co
crnaxeHHbiMu ornbatowmmn [YB anemMeHTOB M paBHOMEpHOE pacnpeferneHne usny4aemMom MOLLHOCTU B
nonoce pabouyMx 4acTOT He BbI3bIBAOT CEPbe3HbIX MOMeX B pabote npoumx paguocucteM [4], a TOMbKO
HEeCKOMbKO MOAHUMAIOT 06LLUMIA YypOoBEHb (DOHOBOTO LUYMa.

Jlutepartypa

—_

BapakuH J1.E. Teopus cuctem curHano.—M.: «Co.paguo», 1978.-304c.

2. Axwmep H., Pao K.P. OpTtoroHanbHble npeobpasoBaHusi npy pa3paboTke LndgpoBbIX CUrHAMOB:
nep. ¢ aHrn./Mog pea. N.b. ®omeHko .—M.:Ceasb, 1980.—248 c.

3. Jlumok B.A. OcobeHHOCTM  nNpMMEHeHus  aHcambriem  OOMONHMUTENbHBLIX  KOOOBbIX
nocrnegoBaTenbHOCTEN B agpecHbIX cuctemax cBasn.— «TenekommyHukaumm», Ne 4. 2000.— c.
31-35.

4. XKykoB A.B., XXykoB B.M. Cucrema pagnMOMOHUTOPUHra C HEKOHMIUKTHBIMU ANCKPETHBLIMMU

4YaCTOTHO-BpEMEHHbIMU curHanamn. Tpyasl LVI HayyHon ceccum, nocssleHHOW OHKO pajuo,

Mockea, 2001, T 2.— ¢.346-347.

<&




5-a9 MexpgyHapogHasi koHdepeHums «Lindppoeasa obpaboTka curHanos un ee npumeHeHne» DSPA-2003

THE SELECTION OF FREQUENCY-TIME SIGNALS STRUCTURE IN MOBILERADIO SYSTEMS
Lityuk V., Zhukov V., Zhukov A.

Taganrog State University of Radio Engineering
44, Nekrasovsky., CIl1-17A, Taganrog, Russia, 327922
Phone: 863-4-37-16-26, 863-4-37-16-37
e-mail: lityuk@tsure.ru, Vladimir_zhukv@hotbox.ru

Resume. The discrete frequency-time signals of second rang with minimum level of obstacles
inside the radio system are considered. Obstacles are mutually compensate during the step of
summation of cross correlation functions of the input sequences in each channels.

The efficiency of systems with discrete frequency-time (DFT) signals depends on a level of
handicaps inside the system and is completely defined by properties of used ensembles of complex signals.
Signals with a high degree of mutual orthogonal usually are selected on the base of the simplex signals
which are constructed on the basis of codes, determined by Adamar matrixes. The structures variety
expansion of simplex signals is achieved at the expense of the directed updating of a Adamar matrix. As a
result we have all set of additional code sequences (ACS) which are used for modulation on frequency and
time during the generating of the second order DFT, which are respond a principle "true" or "false" in one
signal. Signals "true" and "false" have mutual inversion elements ACS. The matrix of ACS is multiple to
blocks of its splitting and can be transformed from square in rectangular with same multiple according to the
restriction of parameters of DFT signal. On the outputs of filters in each receiver channel will be the
responses which could be described by total auto correlation function. A height of peak is defined as a
double length of ACS, and its width is a duration of its element. On all outputs of other filters in the reception
system there will be zero responses because of at the expense of mutual repayment of correlation functions.
The level of petals is much lower than a peak level.

Using true-false DFT signals which are formed on the basis of pair eight-level ACS matrixes on set
of working frequencies, there is an opportunity of parallel byte a time transmission of the information with
speed 10MByte/s in a bandwidth of 640 MHz.

It allows to transfer from mobile object not less than two video images with the sanction 300 by 300
pixels with 50 Hz frequency of the staff and as the additional staff the block of the current navigating and
technological parameters of mobile object, even in big variation of handicaps. Using the broadband DFT
signals with smoothed bending around of DFT elements do not cause serious handicaps in work of other
radio systems. It only lifts a little general level of background noise.




