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PecbepaT. PaCCMOTpeHa BO3MOXXHOCTb npuBrnevyeHunsa mMaTeMaTu4eckoro annaparta
ncesgorpagneHTHoOro oueHmBaHuA napamMeTpoB AOnd  U3MepeHud KBaHTUMEN pagunonomex.
PaCCMOTpeH npumep peann3aunn Takoro nogxoaa ¢ nCnosnb3oBaHNEM cbvmpra KanmaHa.

B HM3KOCKOPOCTHBLIX CUCTEMax KOPOTKOBOJTHOBOW CBSA3W CMEKTP MOMIe3HOro curHana 3aHMMaeT COTHM

repy, a WHTepBan KoppensuMm nomMex Mno YacToTe cocTaBndeT Heckornbko kurnorepy [1]. MNMoatomy B
MHOrO4acTOTHbIX CUCTEMax CBSI3W [OJ19 YBENMYEHWss TOYHOCTU W3MEpPEHUs KBaHTWUMENW paguornomex
uenecoobpasHo UCMOMb30BaHUEe MHAOPMaLUM O NMOMEXOBOW CUTyauMM B COCeAHMX kaHanax. Torga 3agady
BbibOpa kaHana CBS3U C HaMMeHbLUEW BEPOSATHOCTBIO OLWMOKM LenecoobpasHo paccmaTpuBaTh Kak 3agady
OLEHMBaHMSA  U3MEHSIIOLErocs Mo BpPeMeHU

(n =1,2,..., N, ) n yacToTe (k =1,2,.., K)

cny4vanHoro nons (CIT) {xq’nk} KBaHTUNEN MomMex

en “€q,n—1 [2]
B,, A, FK ,U,J:Iﬂ yyeta KOppPEenMpoBaHHOCTK
KBaHTUIEN B COCEOHMNX KaHanax cBs3u MoryT ObiTb
NCnosnb30BaHbl ncesaorpagneHTHble (nr)
ﬁ_r - anropuTMbl, NpeanoxeHHsle B [3] Ana oueHnBaHUS
€ /‘\‘: napameTpoB NPOCTPaHCTBEHHO-BPEMEHHbIX
40 aecdopmaumn  n3obpaxeHun. [MpUMEHUTENBHO K
Eq,n—l nocTaBrneHHON 3apadve OHU No3BOMNAOT

dopMupoBaTb Mofie OLEHOK KBaHTMNEN fq’nk,

Pucynok. CTpyKTypHast cXeMa OLe HUBaHMs KBAHTUIIEH TOMeEX, {l’l = I’N’ k = I’K} an 3TOM cnocob
peammyiomas amroput (2)-(3). Nony4yeHns OLEHOK MOXeT ObiTb pasnuyHbiM U

onpeaendaTbCa  UMeElLWenca UHgopmaumen o

xapaktepe nomex. [na npumepa paccMoOTpuMm

peanusauuio anroputma npu OpMMPOBaHUM MONS C ucnonb3oBaHnem cunbtpa Kanmana [4]. OcHoBHast

noesa ceoautcs kK cnegywowemy. OueHka KBaHTUAY J€q . YPOBHS ¢ paguornomMex B k -m yacToTHOM KaHane
npounssoanTcs ¢ nomotbto NI npoueaypsbl

1 1
'€+l,k = 'g kT }\‘nJrl E+Esgn('€q,n,k - en+l,k) - q ’ (1)

n n

rae A, - dyHKuMs, onpefensiollasl Bennunty wara; 0,, - o4epenHoON OTCYET MOMex; ﬁq’n_l’k - oueHka
KBAHTUNM, MOMYYEHHast S JTOTO kaHana Ha mpeasiayuieM (72—1)-v BpemeHHOM TakTe KanMaHOBCKOV
cdunbTpauveit f({fq ; J}) OLIEHOK {fq =y } k=1,K , kBaHTVnel BCex YaCTOTHLIX KaHaMoB. 3aTeM OLieHKH

{‘Eq nk} KBAHTWUIMKX, NONy4eHHble Ha TeKylleM 71 -M BpeMeHHOM MHTepBarne Ana BCcexX KaHanoB, YTOYHAKTCA C

nomowblo  ¢unbtpa Kanmadna. [lonyyeHHble  YTOYHEHHbIE  OLEHKU ,gq’nk ucronb3yloTcs  Ans

ncesaorpagneHTHoro oueHmBaHmnA Ha nocrnenywem (l’l + 1)-M BpeMeHHOM TaKTe. Torga

‘€ 'ﬁq,nk = f({fq,nk })’ k = I’_K ; (2)

qn»
E‘]" = gqu—l _Aig(ﬁq,n—lﬁéi )' (3)

roe An - MaTtpuvua ycuneHus, onpeaensiollas BenuuuHy waros NI anroputma; B( q’nl,ﬁn) - BEKTOp-

ctonb6euy, M.
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CtpykTypHasi cxema, peanuaywoowas [ anroput™m (2)-(3) dopmupoBaHUsS BeKTOpa OLIEHOK
KBaHTUNEen, npuBedeHa Ha pucyHke. OHa COAEPXMT  ChyHKUMOHAnNbHLIA npeobpasosatens B,

dopmupytowmn M- E ﬁ’n_l,én , HenuHeiiHbIN npeobpasoBaTens A

7 onpegendalowmi npupallieHve

n ’
OLEHOK KBaHTUIIEN B YaCTOTHbIX KaHanax Ha /1 -M Lwware, AMrpatop (COCTOSAWMA U3 NNMHUN 3a4epXKKW Ha
BPEMSI Llara anroputmMa u MoOJIOKUTENbHOM OOpaTHOM CBs3K), (YHKLUMOHAambHbBIA npeobpasoBarerb,

POpMUPYIOLLLMI MOCPEACTBOM KarMaHOBCKOW (pbunbTpaumm BEKTOP Eqn. [1BOMHbIE CTpernku COOTBETCTBYIOT

BEKTOPHbLIM CBSI3SIM.

Mpy HecTauMOHApPHbIX 3HAYEHUSAX WMHTEHCMBHOCTEM MOMEX B KaHanax CBA3WM WM B Ccryyae
N3MEHSIIOLLErocs 3akoHa pacnpefeneHnss paguornomex ans obecneyeHust BapuabenbHOCTU  OLIEHOK
kBaHTUNewn waru NI npoueaypbl AOMKHbI ObiTb OrpaHNYeHbl CHU3Y.

[MpoBegeHHoe cTaTUCTUYECKOE MOLENVMPOBaHME MoKas3ano, 4TO anropuTMbl, YyduUTbiBalOLLUE
B3aMMHYI0 KOpPEeNnsAuMio KBaHTUNEW B COCEOHWX aHanu3upyemblX KaHanax, MO3BOMST 3HAYUTENbHO
YBENUUUTb TOYHOCTb M3MEPEHWs KBaHTWUMEW CTauMOHapHbIX W  HeCTauMOHapHbIX paguonomex B
MHOIro4acTOTHbIX CUCTEMAX CBSI3W.
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PSEUDOGRADIENT ESTIMATION OF RADIOINTERFERENCE QUANTILLES
Tashlinskii A.
Uljanovsk State Technical University, E-mail: tag@ulstu.ru

Abstract. A possibility of application of mathematical theory of parameter pseudogradient
estimation for radiointerference quantille measurement. An example of implementation of the given
method with application of Kalman filter is considered.

In multicarrier communication systems it is reasonable to use information about interference in
adjacent channels for increase of radiointerference quantille measurement accuracy. [1]. Then the problem
of channel selection with minimum error probability can be considered as the problem of estimation of time-
varying (n =1,2,..., N, ) and frequency-varying (k =1,2,.., K) random field (RF) {x } of

interference quantilles [2]. In this case pseudogradient(PG) algorithms proposed in [3] for image space-time
deformation parameters estimation can be applied. With reference to the given problem they enable to form

q.nk

a field of quantille estimates fq’nk, {nzl,_N, kzl,_K}. For instance, let us consider the algorithm
realization when forming a field with application of Kalman filter.

fqn’ ‘gq,nk = f({fq,nk })’ k= I’_K; “éqn = '€q,nfl _AiE(‘gq,nl’§i )’

where An - gain matrix defining PG algorithm step value. At that the main idea converges to the

following. To form a quantille estimate fq’nk with level g of interference in channel the next sample of
interference 0,, and estimate fq’H’k of quantille obtained for this channel at the preceding (n —1)-th time

sample through Kalman filtering f({f }) of the estimates {fq’n_l’k } k=1,_K of quantilles of all

q.i,j
frequency channels. The estimates {fq’nk} of the quantille, obtained at the current 7 -th time interval for all

channels are elaborated by means of Kalman filter. The elaborated estimates Eq’nk are used for PG

estimation at the following (n + 1)-th time sample.

At non-stationary values of interference intensities in communication channels of in case of varying
radiointerference distribution law the steps of the PG procedure should be limited below for provision of
quantille estimates variability.
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