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Ipeonosicen Memoo ObicmMpo20 HAXOHCOEHUsT 3HAYEHULL APUDMEMUUECKUX A8MOKOpperayuonnvix @yukyuii (AK®) ¢
nomouybio npeobpasosanus é opuenmupoganuom o6azuce (OB) ona uccnedosanus snexkmpuieckux yeneu. Ilymem mooe-
JUPOBAHUSL MUNOBIX (POPM CUSHANIO8 HATIOEHbI PEKYPPEHMHbIE MAMPUYHbIE (POPMbL, NO3GOIUBUUE CYUJECNBEHHO YRPOC-
mumbo pacuem apugmemuueckux AK®. Bvinonineno cpasuenue mpyooémxocmu gviuucienus apugpmemuyeckori AK® ¢
ucnonvzoganuem OB u ¢ ucnoavsosanuem mpaouyuonHvix npeodopasosanuii — dvicmpoeo npeodpasosanusi Pypve u
npeobpaszoeanus Yomua. bubn. 6, puc. 2.

Knrouegvle cnoea: ciyyaiiHblil ipoliecc, aBTOKOPPEISIMOHHAs (QYHKIMS, TpeoOpa3oBanue Youia, npeodpa3oBaHue B
OpHEHTHPOBAHHOM Oazuce.

Beenenue. Bo MHOTHX 3a1adax MCCIEAOBAHUS MPOIECCOB B IIEISAX AIEKTPHUECKUX YCTPOWCTB MPHUMEHSETCS
aHaJIM3 C TIOMOILBIO aBTOKOPPESSIMOHHBIX (yHKIMH (AKD). TpaauiiioHHO UX BBIYMCICHHE OCYIECTBIISETCS Ha OCHO-
BaHUH npeodpa3oanns Pypre uinn npeodpazoBarnsa Yomma [1,3]. Heo6xoauMoCTh BEIIOTHEHUS aHATIN3a B PEATbHOM
MaciTabe BpeMeHHU JIeNaeT akTyalbHON 3a7ady yMEHbBIIECHUs! TPYJOEMKOCTH pacdeToB 0e3 motepu HH(HOPMATUBHOCTH
aHaJM3a, YTO BEJET K PaCIIMPEHUIO IPUMEHEHHUS JUCKPETHBIX MPpeoOpa3oBaHuii, ONEPUPYIOLIMX C HHTEpBAJIaMU OIIpe-
JieneHus, He kpaTHeivHu 2 [2,4,5].

Lenvio uccredosanus sABisieTcs agantanus cyiectByromux Gopmyn pacuera AK®, ucronb3yembIx uis aHa-
JIM3a MPOLIECCOB B NIEKTPUYECKUX LEISIX, ISl ClIydasi HPUMEHEHHUs MpeoOpa3oBaHus B opueHTHpoBaHHOM Oasuce (OB).
[Mony4ennsie GopMyIbl MO3BOIAT PACIIUPUTH BO3MOXKHOCTH aHAJIM3a MPOIECCOB B PA3IMYHBIX AJIEKTPOTEXHUIECKUX
o0bekTax 0e3 yBEJIMUEHHUS €r0 TPYAO0EMKOCTH.

ABTokoppensinnonnas ¢pynkuus B OB. ITo 6srcTponeiicTeuto nmpeodpazopanne Ob He ycrymaeT npeobpaso-
BaHMIO Y OIIIIA, TIOCKOJIBKY OMEPHUPYET C LEIBIMHA YHCIAMH, HO, B OTIIMYHME OT HETO MOXKET OIEPHPOBATh C HHTEPBAJIOM,
KpaTHBIM He 2, a 3. Jlorudeckas aBTOKOppeIsnuoHHas (yHKIOWs, onpeneneHnas B 6asuce Ob, nmeer crexyrommii BUA:

1 N N-1
P(r)=—5 2 2%, (), r@7). M
N p=11t=0 3
TJIE X,(T) — OJJHA U3 MHOTHX peanu3aluii ciaydaiiHoro npouecca. TakuM obpasoM, norudeckas AKD BbIHCIAETCS KaK
ycpennenue N pasHbix AKD P, (z’) , paccuutanHbix B Ob
1 N
P, (T):ﬁ; x, (T)xp (t@r) . 2)
Heo0xoaumo oTMeTuTs, uro P, (r) JIOCTAaTOYHO JIETKO BBIYHCIISIETCS B CIIEKTpabHOI obmactu OB mpeobpa3osa-
HHS C MCTIOJIb30BaHUEM OBICTPBIX aropuTMoB. Jli1s cityyas, eciu
%, (0)=x(+ 1),
noruueckas AK® npunHumaer crnenyromuil BUL:
1 N N-1
PX(T)z—ZZpr(t+p)xp ((t@r)+p). 3)
N p=11=0 3
[o ananormu ¢ Gpopmynoit ['n60ca mns Yomma [6] onpenensercs CBA3b MEXIY apu(pMETHISCKON KOPPEIIH-
OHHOM (DYHKIMEH U JTOTHYeCcKOr KoppesimronHoi pyrkmueit xust Ob

1 N-1
E(r)=y 2R, [(tc?r)gt] @)
®opmyna (3) MoXKeT OBITh MPEICTABICHA B MATPUYHOM BHIIE
P.(7)=TDR«(r) , )
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rae D — nuaroHanbHas MaTpHUIla BECOBBIX K0 duimerToB pasmepHocTr N XN; N — HHTEpBaJl ONpeesIeHIs UCCIerye-
Moii ¢pyHKmy; T — MaTpuna npeodpa3oBaHus pa3sMepHOCTH N XN.
OnemenTsl MaTpull 7 1 D monydeHsl myTeM pacueta sorndeckoit AK® nemocpencteenno no dpopmynam (3) u
(5). Ans manHBIX MaTpUI] OBIIN BBEIBEICHBI CIIEAYIOMINE PEKYPPEHTHBIE (POPMYIIBL:
T(0)=1, E(0)=0,

T'(a-1) 0 E(a-1)
T(a)=[0,5-E(a-1) T'(a-1) 0 , (6)
0 2-E(a-1) T'(a-1)

rae 7°(o) — auaroHanpHasi MaTpuia, oOpa3oBaHHasi OT MaTpHLbl 7(a) (OCTaNbHBIE AIEMEHTHI 3aMEHSFOTCS HYJISIMHU).
OneMeHTsl MaTpuLbl E(a) HAXOAATCSA U3 BBIPAYKEHUS

0 0 E(a—l)
E(a)=|0,5-E(a-1) 0,5-T'(a-1) 0 . (7)
0 2~E(a—1) 2-T’(a—1)
Tax, ist ciyvast o=2 MaTpHIIbI IPHOOPETAIOT CIICAYIOIIMIA BU:
T’(O) 0 E(O) 1 00 0 0 E(O) 0 0 0
T(l): O,5~E(0) T'(O) 0 [=|0 1 O E(l): 0,5~E(0) O,S-T'(O) 0 =0 0,5 0f;
0 2~E(0) T'(O) 0 0 1 0 2-E(0) 2-T’(O) 0 0 2
1 00 T'(l) 0 E(l)
T'(l): 01 0 T(2): O,S-E(l) T'(l) 0
001 0 2-E(1) T'(1)

U3 dpopmybl (4) MOXKHO HAWTH apUPMETHIECKYIO KOPPEIALUOHHYIO (DyHKLIUIO
R.(7)=T"D"'P. (7). ®)
Iomy4eHHbIE peKyppEHTHBIE BBIPAXKEHHS UCIIOIb30BAHBI JUIS BBIABICHUS HEKAHOHWYECKUX T'aPMOHUK B JUC-
KPETHOHN (yHKINH, ABJSIFOLICHCS CyMMOWH CHHYCOMIAIBHOTO U IIIyMOBOTO CUTHAJIOB B AJIEKTPHUYECKUX LeTsIx. Mozaenn-
pOBaHKE MOKa3aJ0 BO3MOXKHOCTh BBIYMCIICHHH C HEOOXOAMMOW TOYHOCTBIO, HO ¢ KoinyecTBoM AK®D Buna (2) meHb-
M N. s onpenenenus Heooxoaumoro konudectsa jJorndeckux AK® Pog(7) paccuuThiBaeTcs KO3GGUIMEHT 00~
6us Tounoit u npudmkeHHoi AK®. Tounas AK® mist pyHknmu, copepxanieid 27 IUCKPETHBIX TOYEK, OINPENeIseTcs
Kak CymMMa JBaauaru ceMu Pog(7), a npubmmkenHble BapuanTel AK® — kak cyMMBl IeBSITH U nATHaguatH Pog(7). U3
3aBUCHMOCTH KoadduirienTa noaoous ot konuyecrsa quagubix AK® (puc. 1) BUIHO, 4TO AT HCClleyeMol TOCIe10-
BaTENFHOCTH M3 27 TOYEK JOCTATOYHO B35ATh TONBKO 9 mepBbhix AK® mns momydenus HeoOxommmoro ko3 duimenta
nmogo6us. Jlamee pu MOMOIMM MAaTPHYHBIX OMEPATOPOB CBS3U (8) PaCCUUTHIBAIOTCS COOTBETCTBYIOIINE aph(MeTHIe-
ckue AK®. CpaBHUTENBHBIN aHAIH3 TPYIJOEMKOCTH pacdeToB apupmerndeckux AK® ¢ ucroinp30BaHAEM Pa3HBIX IIpe-
oOpa3zoBaHmii (prc. 2) mokasai CyIIeCTBEHHOE MpenMymiecTBO npeodpazoBanus OB s ciy4as mpUMEHEHHs peKyp-
PEHTHBIX OPMYII.
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BoeiBoawl. [Ipemnoxennas amanranmst pacuera apudmernueckux M jormdeckux AK® s mcnosb3oBaHus
npeobpazoBanuss Ob 1mo3Bonmia BBITIONHATD aHAINW3 CUTHAJIOB B AJIEKTPUYECKHX LIEISIX Ha MHTEpBaJlax OIpeJelieHus,
He KpaTHbIX 2. [lony4deHHble peKyppeHTHbIE BBIPAKEHHs 00€CICUHIIN JIOTIOJHUTELHOE YMEHbIIEHHE KOJINYECTBa pac-
YeTHBIX orepanuii 6oiee, yeM Ha 30% 1o cpaBHEHHMIO C ITpeodpazoBaHNeM Y OJIla.
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3anpononosano memoo weUOK020 3HAXOONCEHHs. 3HAUSHb apUpMemuyHuUx asmoxoperyiunux gyuryiu (AK®) 3a oono-
MOoe010 nepemeoperist 8 opicumosaromy oazuci (OB) ons docnidocenns enexmpuynux xin. [lnaxom modentoganns muno-
8UX (hopm cucHanie 3HAUOEHO PeKyPeHmHi Mampuuti Gopmu, wo 00360AUNU ICTOMHO CHPOCIUMU PO3PAXYHOK apugme-
muunux AK®. Buxonano nopieHanus mpyoomicmxocmi oouucnenns apugpmemuuroi AK® 3 suxopucmannam OB i 3 euxo-
PUCMAHHAM MPAOUYIIIHUX nepemeopers — ueuoKko2o nepemeopetts Pyp'e i nepemeopenns Yomua. biomn. 6, puc. 2.
Kntrouosi cnosa: BUnaaKoBUil Mporiec, aKTOKOpEIALiiHa (YHKIIS, TEpeTBOPEHHS Y OIIIIa, TIEPETBOPEHHS B OPi€HTOBA-
HOMY Oa3suci.

RESEARCH OF AUTOCORRELATION FUNCTION USING THE TRANSFORMATION IN ORIENTED
BASIS IN ELECTRICAL CIRCUITS
T. Tereshchenkol, T. Khyzhniakl, L. Laikova 1, A. Parkhomenko’
'~ National Technical University of Ukraine “Kyiv Polytechnic Institute”,
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The method for fast calculation of the values of arithmetic autocorrelation functions (ACF) using the transformation in
oriented basis is proposed for research of electrical circuits. Recurrent matrix forms calculated by the modeling of
typical form of signal allowed simplify the calculation of such functions. The complexity of calculating of arithmetic
ACF was compare for different transformations - fast Fourier transformation, Walsh transformation and
transformation in oriented basis. References 6, figures 2.
Key words: random process, autocorrelation function, Walsh transformation, transformation in oriented basis.
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