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Cpeou MHorux cnocoboB nuHeapusaumu ycunutenen moliHocTn (YM) noaxod, OCHOBaHHbIN Ha
UnpoBoON reHepauum npeabiCkaXeHu, npuobpeTtaeT ocobble 3HayYeHne U NepcrnekTUBbl B YCIOBUSIX
ObICTPOro pocTa BblYNCNUTENBHON MOLLHOCTM M TaKTOBOW YacTOTbl COBPEMEHHbIX NpoLieccopoB. Hanpumep,
B COBPEMEHHbIX Ha30BbIX CTAHLUSAX COTOBOM CBSA3U OCTaeTCs BCE MEHbLLE aHanoroBbIX 3JIEMEHTOB.

OTtmevaembli psgom uccriegoatenen adpekT namaTn cHmxkaeT adhpekTMBHOCTL pa3paboTaHHbIX
MeTOANK UNGPOBOM reHepauun npeabiCkaxkeHnn. [nsa komneHcaumm addekta namsatv B pgge nogxonos
NCMOMNb3YyTCA HECKOMbKO Npeablayliux 3Ha4YeHUn napaMeTpoB BXOAHOMO M BbIXOOQHOro curHanos YM,
HeobXoOUMOCTb y4eTa KOTOpbIX CO3AaeT TPYAHOCTM Mpu nocTpoeHun "obpaTHoin" mogenu YM, criyxaiien
ans BblpaboTkn npepgbickaxeHnns [3]. bbin Takke NpegnoXxeH noaxod, He Tpebywwmn cos3gaHms "npsmon”
mozenu YM, HO He cnocoBHbIV yunTbiBaTh PdeKT namatu [1]:

Vin pd = F'[Vout_(Vin)],

roe F' — "obpatHaa" mogenb YM, noctpoeHHass ¢ nomowbio MHC, Vout (Vin) — xenaewmble
BbIXOAHble 3HadeHust YM B 3aBUCMMOCTM OT peanbHbiX BXOAHbIX, Vin pd — npeabiCKaXeHHbIN BXOOHOW
curHan (B kayecTBe CWUrHanoB MOryT WCMonb3oBaTbCcA amnnuTtyga+dasa, | +Q, mogenu moryt 6biTb
CKansipHbIMW UMM KOMIMIEKCHBIMM).

Hamun npennoxeH KOMOUMHMPOBAHHLIN NPUHLMI, KOTOPbIN:

He TpebyeT dhopmmpoBaHus "npsimon” mogenu YM ans reHepaumm npegbiCKaXXeHui;

MOXET WCMOoNb30BaTh KakK WCKYCCTBEHHY0 HenpoHHyto ceTb (MHC), Tak u pgpyryto mogenb
(Hanpumep, NONMMHOMMAIbHYHO).

Vin pd (t) = F'1[Vout_ (t); Vin pd (1), Vin pd (t-1), Vin pd (t-2),...]

roe F HasoBem "4acTudHo-obpaTtHon" mogensto YM, t, t-1, t-2 — MOMEHTbI BpEMEHU C 3a4aHHbIM
WHTEepBanom guckpeTusauuu.

Momumo Vout (t), B mogenu MOryT UCNONb30BATbCA pearnbHble BbIXOAHbIE 3HaYeHus1 3a
npegbigywne mMomeHTbl BpemeHun: Vout(t-1), Vout(t-2) u 1. a. KonnyectBo yuuTbiBaeMbIX B MOAENM
npeablayLnx MOMEHTOB BpeMeHU onpeaensieTcs nogdopoM ¢ y4eToM JOCTUraeMon TOYHOCTH.

AHanormyHbIN NOAXo4 MOXET MCMOoNb30BaThCs ANS NMHeapusaumm ApYrux HenMHENHbIX 3NeMEHTOB
N CNYXXNTb OCHOBOW yHMBEpPCarbHbIX YCTPONCTB NMHeapusaumu.

lMpenBapuTenbHble pacdeTbl MOKa3anuM MNPUHUUMMANBHYI0 BO3MOXHOCTb MPUMEHEHUST Takoro
nogxoga. Heobxogumasa ans mopenupoBaHus "mpsiMasa” MoAernb YCUMEHUsI curHana no aMmnnuTyge ¢
yyeTom adpdekta namATM cTpounacb Ha OcHoBe oTgenbHo VMHC wnv nonuHoMmanbHOW Mopenu ¢
NCNonb30oBaHMEM pearnbHbiX OaHHbIX mamepenus (mogenb Tuna NARMA, [2]). Ons nonyyeHuss Gonee
MOSHbIX M TOYHbIX Pe3ynbTatoB HEOOXOAMMbI, Ha Haw B3NS4, 6onee AOCTOBEPHbIE AAHHbIE MO N3MEPEHMIO
pasnuuHbIX peanbHbiX YM.
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Among many methods of power amplifier (PA) linearization, an approach based on digital
predistortion gains particular value and prospects in the situation of fast growing computing powers and
frequencies of processors. For example, cellular base stations currently have less and less analog
components.

The memory effect being noted by some researchers in the baseband deteriorates the existing digital
signal predistortion methods efficiency. To compensate for memory effect, some approaches use several
previous PA input and/or output values [3]. The necessity of using these values produces difficulties with
inverse PA modeling needed for predistortion. There was also proposed an approach which doesn't need a
"direct" PA model, but isn't able to account for memory effect [1]:

Vin pd = F'[Vout_(Vin)],

where F' — an "inverse" PA model built using an artificial neural net (ANN), Vout_(Vin) — the
desired PA outputs depending on real inputs, Vin pd — the predistorted input(there can be used as signals
amplitude+phase, 1+Q, models can be scalar or complex).

We have proposed a combined approach which:

doesn't require "direct" PA modeling for predistortion;

can use ANN or another type model (for example, polynomial).

Vin pd (t) = F'1[Vout_ (t); Vin pd (1), Vin pd (t-1), Vin pd (t-2),...]

where F™' could be called a "partially-inverse" PA model, t, t-1, t-2 — time points with a given period.

Apart from Vout_ (t), the model use real inputs for some previous time points: Vout(t-1), Vout(t-2) etc.
The number of previous time points used in the model is determined by the achieved accuracy of the model.

A similar approach could be used for linearization of other nonlinear components, and be a basis for
universal linearization devices.

A preliminary testing has shown general possibility of using such an approach. The "direct" model of
signal amplification with memory effect used for simulation was built using an ANN (NARMA type, [2]) and
real PA measurement data. For more full and precise results, there's a need for more reliable measurement
data from different real PA.
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