Lokin B.I1. Ykpaina

Kpueopizokuit mexuiunuil ynigepcumem

AHANITUYHUNA CUHTE3 TA METO4 AOCJIOQXXEHHS IHTEJIEKTYAJIbHNUX CAK

[TpoBeneHuii aHani3 XxapakTepUCTUK 1 TTOKA3HHUKIB SKOCTI cucteM aBToMaruuHoro kepyBaHHs (CAK) nmoOynoBaHux
Ha 0a3i TpaJuIIHHUX HelpoMepekeBUX CTPYKTYp [1] 103BOIMB 3p0OUTH BUCHOBOK ITPO HEOOXIJHICTH PO3POOKH METO-
B, TIOB’SI3aHKX 3 YJIOCKOHAJIEHHSM aJalTHUBHUX BIacTHBOCTEH iHTesnekTyanbHuX 0710KiB (IB), ockinbku 3acTocyBaHHs
BIJJOMUX aJIalITUBHUX aJIropuTMiB [2, 3, 4] He 3a0e31e4uye MOXKIMBICTD MPOBOANUTH €(hEeKTUBHY CTPYKTYpHY 1 Hapamer-
pHuHYy onTuMi3anito iHpopManiiiHOT 6a3u CTPYKTYPH B PEKUMI PEABHOTO Hacy.

3 ypaxyBaHHAM BHLIECBHKJIAJICHOTO CIiJl 3a3HAYMTH, 110 MHUTAHHS CUHTE3Y aJallTUBHOI HEHPOMOP(HOI CTPYKTYypH
CAK na manuii yac He BupimeHo. BinoMi po3po0ku amanTariitiux anroputmis [4, 5] QyHKIIIOHYIOTh y pPEXHUMi HaKO-
MMTYEHHS MIOXHUOKH 1 € TOBOJI CKJIAIHUMH 3 TOUKHU 30py peanizamii Ha 6a3i MIKpOIpOIIeCOPHUX PUCTPOIB.

3 MeTor0 BupinieHHs 3axa4 aHamituaHoro focmimkeHHs CAK 3 Ib posrissHeMo exBiBaleHTYBaHHS HENiHIHHUX iM-
mynsCHUX Ta iHTeNekTyanbHuX CAK, mo no3Boimio [6] po3poOUTH METOANKY OLIHKH SIKOCTI PeryTIOBaHHS.

AHai3 0CTaHHIX PO3pOOOK y ramy3i aBTOMaTH3alii TOKa3aBs, 0 MPAKTUYHO BC1 YHIBEpCaIbHI METOAN AOCIIHKEHHS
skocTi pyHkiionyBanus CAK 3BOIATHCS O YOTHPHOX MiAXOMIB: mepiuuii Metos JIsmyHoBa; Apyruit (mpsAmMuii) MeTon
JlsmyHOBa; MeTOJ rapMOHIYHOI JliHeapu3anii; Metox [lormoBa, reomeTpuyHuil KpUTEpii cranocti, kpurepiii Lunkina.
Opnnak muTaHHs aHamiTnaHoro nociimkenns CAK 6araros3s's3anumu o6'extamu 3 Ib He posrisaanocs.

Bigomo, 1mo nuckpeTHo-HenepepBHi (iUIbTPH BUKOHYIOTh HaJ BXIIHUMH 3MIHHMMH Omepanii 3cyBy Ta 3BayKyBaHHS.
PiBHSIHHS TMCKPETHO-HETIEPEPBHOTO (PiIbTpa NPUHHATO BU3HAYATH Y Takiid Gopmi:

u(t)= Byt =kT)= Y au(t—kT) . 1)

ne y(t) — BXiOHUH curHain, u(¢) — Buxigaui curnan, B, (k=0,1,2,..,N) 1a o, (k=0,1,2,...,N) — Barosi xoedimienTn
BXIJHUX Ta BUXIAHUX 3MIHHHUX BIAIIOBIZHO.
PiBasHHs (1) mpencrasmse pisHunese piBHIHAS ADL(p,q)-Mozeni, sika B onepaTopHiid (opMi MaTuMe BUL:
v, =a+Bf(B)y, +g(B)x, +¢ , 2
Pisannese piBHSHHSA (2) XapakTepusye aBToperpeciiiai mporecun (AR(p) -Momens 3 po3moAiIeHUM J1aroM KpuTepi-
aIBHOTO TIapaMeTpa) 3 KOB3HUM cepeaHiM (MA(q)-Moenb 3 po3MOIiICHHM JIaroM perpecopa).
3amumemo muckpetHy ARMA-Monens 3 posnoaiaernM iarom nopsaky (0,q) (MA(Q)) miast eTaloHHOTO 3HAaYEHHS

¥ (t) BuxigHOi KoopauHATH 00'ekTa KepyBanHs y(f) (desired):

q

yil=a+) yAdi-jl+elil]. 3)

j=0
Kinnesa pisHUIS NOPSIKY 7 Ma€ BUIL: j
A"y[i]= u(1=B)" = (A" y [i1-A""y[i—1]),i=0..n—m, 4)
ne u — koediuient perymnspusaiii ARMABIS-ctpykrypu.
BuxmounBum 3 (3) eTaloHHy BenMuuHy y (f) , OTpUMAeMo [6] IMCKpeTHi ajanTHBHI CTPYKTYpH MoJemei
ADL(p,q), mo xapakrepu3ytoTs agantuBHi ARMA-nponiecu (ARMABIS-miponecn):

p-1

il= ﬂi yi=Jjl+ (=g {Z_:(—l)j+1 Pl —j]} +(=)"" i = p] [+ ueli]. (5)

3 MeTOI0 HaJaHHs aJanTHBHUX BiacThBocTell ADL-Mozensm po3pobeHo [6] MeToa apanTarii BaroBux KoedimieH-

TiB %, Y5V, -+-¥, Ha 0a3i MOmM(iKOBAHOTO IPaliEHTHOrO METOMY MiHiMi3alii KBaApaTHIHOTO (yHKIiOHATA:

J(g,)=0,5¢"¢, . (6)
[Tpn upoMy amanrariist Baroux koedinieHTtiB Mmozeni (5) Ha kpoui [i+1] mpoBoxuThCS BiIIOBIAHO A0 IIa0JIOHY:
yli+11=y,[i1=hq" "[IAY[H], (7
ne ¢~ — posnoninenuii nar perpecopa, /- IBUIKICTh HACTPOIOBAHHS,
AY[i]=col aqa('i]—j) yeves a;iJ_‘/_) =-¢[i], 8)
1 n;
OTXe,
vlil=y,li-11+h-¢[i]-qli-j-1], j=01..,A>0. ©)

AnanTaniiina oMuika £,[i] BU3HAYAEThCS SK PI3HUIS ETAIOHHOTO 3HAYCHHS i (DAKTHYHOTO BHMXOIY MOJEI.
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AnanThBHa MoJieNb 3 po3noaineHuM jarom ADL(p,q) (5) Moxe OyTu npesacTaBieHa B GpopMi pi3HUIIEBOTO PiBHSHHS
LJISIXOM TIEPETBOPEHHS 3arajbHOi ()OPMHU PIBHSHHS B KiHIIEBUX PI3HUIIAX

a ylil=d AT+ d A7 LT+t d, (T - a, A7 il =~ ag A i +veli], (10)
cyli+ pl=b,¢li+ql+bli+q—11+..+blil-c yli+ p—1]-.c, yli]+veli], (11)

abo
e ylil=b,{li+q - pl+b{li+q—-1-pl+.+b,0[i- pl-cyli-1]-..— ¢, y[i - pl+veli]. (12)

3araspHuil ma0IoH pizHULeBoro piBHsHH (12) mo3Bodse 3anucatu piBHsHHI ARMABIS-mozneni ADL(p,q) 3 ypa-
XyBaHHSIM MPUHAHATTS B SIKOCTI perpecopa BXiTHOI KOOPAWHATH X:

p-l ) q
y[i]—(l—u)[Z(—l)’“ ~p-y[i—j]j—(1—u)~(—1)”“ i=pl=p 7, xli— j1+ uelil. (13)
j=1 j=0
B manomy Bunanky xapakrepuctuyane piBHIHHEI ARMABIS -moneni ADL(p,q) matume BUI:
p-1 )
y[i]—(l—ﬂ)(Z(—l)’*l ~p'y[i—j]j—(l—ﬂ)‘(—l)p” Hi-p]=0. (14)
j=1
3 METor po3poOKKM METOJy aHAITHYHOro po3B’si3Ky piBHsSIHE ARMABIS-cTpykTyp 3actocoBano [6]  z-
NepEeTBOPEHHS /10 000X YaCTWH OCHOBHOTO PIBHSHHS aganTuBHOI cTpykTypu Moneni ADL (1,1) (15) 3 ypaxyBaHHsIM
CTaJIOT0 PeXHUMY Ta 3CyBY QYHKUIT y(i-p) & zp Y(z):

Yil= A=) yli —1] = pyxli]+ py,x[i — 1]+ peli], (15)

Y(2)(1-(-p)z') = X(z)yiquq , (16)
,uzlzquq

H(zy=LE) _ = 7

X(z) 1+(1-wpz"
V pasi y3araibHeHHs HaBeJeHOTO MeToy nepeaarodna QyHkuis ARMABIS-cTpykTypu MaTtiuMe BHI:

0
,quqz"
q=0

1—(1—#)-[{2&1)“‘ -p-z”}(—l)”“ ]

V nasomy Bumajaxy npu Ail Ha Bxozi iMmynscy Kpouekepa 6, 3 z-06pasom O(z) =z" =1, curnan Ha Buxoai Oyne

Y(z) _

= (18)
X(z)

H(z)=

MaTH BHJ IMITyJIbCHOI peaktii y(i) = (i) :

0
H =YD _y()= 1 hG)z' (19)
4(z) i=0

To6to nepenarouna ¢pynkuist ARMABIS-cTpykTypu € z-00pa3oM Ti iMITyJIbCHOT peaklii.

BucnoBku. Pozpoonena ARMABIS-monens 3a crpykryporo ADL(p,q) Bojozmie afanTUBHUMH BIIACTUBOCTSIMHU 32
paxyHOK HACTPOIOBAaHHS BaroBHX KOe(illieHTIB perpeciiiHoro yiara Ha 6a3i MOIU(IKOBAHOTO TPAIIEHTHOTO METOIY Mi-
Himizanii kBagpaTnuHoro ¢yHKIioHana (6), a yMOBa CTIHKOCTI 3a0€31eUyeThCsl HACTPOIOBAHHSM BaroBUX KOeillieHTIB
KpUTEPIaIbHOTO JIara BiIIOBITHO O YMOBH, $Ka BU3HAYAETHCS KIACHYHUMH METOJIaMH Ha 0a3i aHaii3y XapakTepuc-
tiaHOTO piBHAHHA (14). Ilepenatouni ¢pynkuii ARMABIS-cTpykTyp MOXKyTh OYTH IpeACTaBICHI CTYIIEHEBUM ITOJiHO-
MOM TIPSIMAM JIJICHHSIM YHCENbHUKA Ha 3HAMCHHHUK TPaBOi YacTHHU repenarodnoi Gyskmii (18).
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