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BE3[OATHYUNKOBOE YINPABJIEHUE
ANEKTPOMAITHUTHBIM NOABECOM
HA OCHOBE BUXPEBOI'O AJITOPUTMA

Paccaann FO.M.*
(Vupearcoenue Poccuiickoil akademuu Hayk
Hncmumym npobaem ynpasnenus um. B.A. Tpanesnuxosa
PAH, Mocksa)

Ilpeonacaemcs nooxo0 K cumnmesy 06e30aMUYUKOBO20 HETUHEUHO2O
aneopumma ynpaeieHus. 01 INEeKMpPOMASHUMHO20 nodgeca. Hc-
NOABL3YIOMCS GUXPEBble AIOPUMMbBL YIPABGIEHUST OISl dAEKMPOMAe-
HUMHO20 No0d8eca 8 3a0ave CAeNHCeHUsl 3a 3A0AHHbIM NOJ0NHCEHUEM
axopsi. OCHOBHOU 0COOEHHOCMbIO BUXPEBLIX AN2OPUMMOS SAGIIAENCS
UHBAPUAHMHOCMb K GHEWHUM HECO2NACOBAHHBIM BO3MYUCHUSIM
WUPOKO20 Kaaccd.

KitoueBrbie cnoBa: 3JIEKTPOMATrHUTHBIA TOJBEC, BUXPEBOU alro-
pUTM, 0€31aTINKOBBIN TIPHBO/I.

1. BeedeHue

Onextpomarautsl [15] mekar B OCHOBE IMIMPOKOTO Kjacca HWC-
MOJIHUTENTBHBIX M M3MEpUTENbHBIX ycTpoicTB[7, 9-10]. B kauectse
pUMepa MOYKHO TPHBECTH peJie, JJIEKTPOMArHUTHbBIE MmoaBechi[3],
3aMKH, BBIKJTIOYATENH, My(ThI, KJaraHsl [5], ceficMuueckne ynapHbie
cuctembl [6] u 1. Illupora mpuMeHEHHS SIEKTPOMATHUTOB 00Y-
CIIOBJICHA MPOCTOTOW HW3TOTOBJICHHUS U HAAEKHOCTHIO. CyliecTByer
MHOECTBO paboT, MOCBAIICHHBIX TEMATHKE YIPABICHHS TaHHBIMH
cucremamu. B kmmre [5] paccMoTpeHa JHMHeapH30BaHHAs MOIENb
3IIEKTPOMArHUTHOT'O TO/IBECA M MPEATIOKCHBI JTHHEHHBIC arOPUTMBI
ympasieHusi ¢ ucnojib3oBanueM [TU]/]-perynsropos [1]. Hemuneii-
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HBIC aJITOPUTMbI YIIPABJIICHHWA Ha OCHOBC CKOJIB3AIINX PCKUMOB
npemIoXensl B pabdorax [16-18]. Tem He MeHee, make mpocTeiime
AIICKTPOMArHUTHI 00JIaMal0T HEJIMHEHHON AMHAMUKOW, W MPEICTaB-
JISIIOT cO0O0M JTOBOJIBHO CIIOKHYIO JUIS YIIPABJAEHUS CHCTEMY, UYTO
HaKJIaJpIBaeT OOJIbIIHE OTPAHMYCHHUS HA CBOWCTBA DJICKTPOMArHH-
TBIX 00BEKTOB. JIJIs1 JOCTHKEHUSI TPEOYEMBIX CBOMCTB DJIEKTpOMAr-
HUTBIX CHCTEM HCO6XOIII/IMO IMIPUMCHCHUE Pa3JINYHBIX TIPOUCaAYp
CHHTE3a U MHOYECTBA TEXHOJOTMYECKHX MPUeMOB. OCOOEHHO aKTy-
allbHa TPOOJIeMa PEryIMPOBaHUs MEXaHMYECKUX BEIMYMH B TaKHX
ANMEKTPOMEXAHUUECKUX CHCTEMax, KaK IMOJBECHI, MOAUIMIHUKY [5] n
T.11. JIOTIOJTHUTEIbHBIE TPYAHOCTH MOTYT BO3HHKHYTh NPH HATHIHH
napamMeTpUIeCKUX HEOPEAEIeHHOCTEeH U HETOCTaTOYHOH HH(DOpMa-
un 00 oObeKTe.

B paGote mpesiaraercs moaxo/ K perieHuio psiaa 0003HaueH-
HBIX BBIIIE MPOOJIEM Ha MPUMEPE MPOCTEHIIIEro IEKTPOMArHUTHOTO
nozBeca. [Iporeaypa cuHTe3a 3aKOHA yIPaBJICHUS TPESICTABIIACTCS B
paMKax Kjlacca CHCTEM C Pa3spbhIBHBIMH BXOJIHBIMH BO3CHCTBHSIMHU.
B KkauecTBe METOMONOTHYECKOW OCHOBBI PabOTHI HCIOIB3YETCS
BuxpeBoil anropurMm [11-12], obecneunBaronuii B 3aMKHYTOM CH-
CTeMe WHBAapUAaHTHOCTh K BHEIIHUM HECOTJIACOBAHHBIM BO3MYIIECHH-
SAM. TepMI/IH «HECOTJIACOBAHHLIC BO3MYUICHUA», IO CYTH, O3HAYACT,
YTO BO3MYILCHHUSI HE MOTYT OBbITh HEIMOCPEACTBEHHO KOMIIEHCHPOBA-
HBI 32 CYET YNpPaBJICHHUSA MPOCTHIM BBIUYUTAHHEM. MICIOIB30BaHKHE
Pa3pBIBHBIX YIPABJISIONIMX BO3JEUCTBUN TIPENCTABISIETCSl €CTe-
CTBEHHBIM B BHJly aHAJOTHYHOIO XapakTepa pabOThl peNCHHBIX
a5eMeHTOB. Bo BTOpPO#t yacTu paGoThl MPETOKEH MOIX01 K HHPOP-
MAIIMOHHOMY OO0ECIIEUCHHIO AITOPUTMa YIPABJICHHUS HPH ITapaMeT-
PHYECKUX HEOMpENeNeHHOCTAX. TOK B OOMOTKE W HampshKEHHE
MOJIATAOTCS TOCTYITHBIMHE JIJIsl H3MEPEHHSL.

2. NNocmaHoekKa 3adayu

PaccmoTpum mpocTeuimii 3J1eKTpOMarHUTHBIA MOJIBEC, COCTO-
AIIMKA U3 TSATOBOTO DIICKTPOMArHUTa U MOJBELICHHOI'O HAMarHU4YeH-
Horo Tena (puc. 1). Ecnmu 0003HaunTh 32 § — yCKOpeHHe CBOOOIHOTO
najeHus; U — HampsDKeHHe MUTAHUs; I — COMPOTHUBIICHHE OOMOTKH; |
— TOK Ha oOMOTKe; K — mapamerp, ompeaeiseMblii KOHCTPYKIHEH
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AIIEKTPOMAarHuTa; M — Macca MOABEUICHHOTO TeNa; 0 — BO3IYIIHBIH
3a30p; 0 — BEPTHUKaJIbHAs CKOPOCTh MOABEMICHHOTO Tella, TO TaKOH
00BEKT OMNHCHIBACTCS CHUCTEMOH OOBIKHOBEHHBIX IU(QepeHIrab-
HBIX ypaBHeHHH [4]
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Puc. 1. Koncmpykyus snekmpomacHumnozo noogeca.

Macca moaBeIeHHOro Teia B PpCalIbHBIX CUCTEMAxX, KakK IIpaBU-

JI0, SIBJISIETCSl HEM3BECTHOH. [lepeMeHHbIe BETMYMHBI MEXaHUIECKOTO
OJloKa Tak)Ke 3a4acTyl0 He MOJJIeKaT M3MEpeHuto. B To ke Bpewms,
M3MEpeHre TOKa Ha 0OOMOTKE He COTPSIKEHO C TPYIHOCTIMHU.

HpPIHI/IMaSI BO BHHUMAHHC MNPCABIAYIINEC PACCYKACHUA, MOXHO

OTPEACTUTh 33Jady YIPAaBICHUS JJIEKTPOMArHUTHBIM IIOJIBECOM
CIHEeIYIONTMM 00pa3oM: 00ECIICUNTh BEIMYHUHY BO3AYIITHOTO 3a30pa d
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Ha 3aJJaHHOM YPOBHE O, BHIOOPOM 3aKOHA 00paTHOM CBs3M U, TOK Ha
obmortke | momaraem m3BecTHBIM. [l 6071e€e 00MIero ciaydas MOXKHO
3amucaTh 337a4y ACHMITOTUYECKOW CTaOMIM3aIUKM  TONOXKCHHUS
MOJIBEIICHHOTO TeJla OTHOCHUTEIBbHO HEKOTOPOW 3aaHHON TpaeKTo-
pun
(4) lim|5(t)-6,(t)=0,

t—

rae O,(t) — xemaemoe BO BpeMeHH mojoxkeHue, GpyHkmus o, (t) —

OTrpaHUYCHHAas BMCECTE C TpEMA eé TNCPBBIMU MIPOU3BOJAHBIMU.
Hanpspkenne nutanus U paccMaTpUBaeTCd Kak YNPaBIISIFOIIEE

BOSZ[efICTBHe, crmoco0Hoe MNPpUHUMATh CICAYIONIUC 3HAUCHHNA:

(5) u==2U.

3. CuHme3 6a306020 asizopumma

Juis cuHTe3a 06a30BOTO alropuTMa YIPaBIICHUS MPEAIIONIONKUM,
YTO MEXaHMYECKHE MEPEMEHHBIE COCTOSIHUS CHCTEMBI, MOJOKEHHE
MOJIBEIIIEHHOTO Tella M €ro CKOPOCTh, NOCTYIHBI I m3MepeHus. B
CIIeAYIONIeH 4acTH paboThl OyIeT MOKa3aHO, KaK Pealn30BBIBACTCS
0a30BbIii AITOPUTM B YCIOBUSX HEMOJHOM nHpOpManun o0 00beKTe.
Taxoke MPEnoNoKUM, 4To Macca oObekTa mM=const>0 wus-
BecTHBI. Teopermueckoil 0a30if AT CHHTE3a SBISIOTCS BHXPCBBIC
anroputMmbl ynpasnenust [11-12], koTopeie 00agarOT CBOWCTBOM
WHBAPUAHTHOCTH K BHEIIHHM HECOTJIACOBAHHBIM BO3MYIICHUSIM
3aJaHHOTO Kiacca. OTIUYUTENFHOW OCOOEHHOCTHIO TPUBEICHHBIX
HIDKE aJlTOPUTMOB SIBJISIETCS MX aJanTtalus noj crenuduky peurae-
MO¥1 3a7auu, KOT/1a YIPaBJISIOIIee BO3CHCTBUE MOKET ObITh BhIOpa-
HO TOJBKO B KJacce pa3pbhIBHBIX (QyHKIW. PaccMoTpum moapoOHO
cHHTe3 0a30BOT0 3aKOHA YNPABIICHUS.
st ynoOcTBa 3aMuCcH BBEJIEM nepeo0o3HaAYCHIE
k 12 y
F=-———+9. Torma cucrema nupdepeHuranbHbIx ypaBHEHUI
2mo
(1)—(3) mpumer Buz
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S=u,
(6) v=F+aq(),
ro | ro

F=—2—F-—u+2—g.
k mo k

PaccMOTpuM KOHCTPYKTHBHYIO MOIIATOBYIO MPOILIEAYypa CHHTE3a
aNropuTMa yIpaBJIeHUs Ha OCHOBE OJ0yHOTrOo moaxona [4] u Buxpe-
BbIX ayroput™oB [11-12].

Ilaz 1. C ydeToM TIOCTaBIICHHOH 3a/iaun ynpapienus (4) 3amu-

1IeM ypaBHEHHE OTHOCHTEBHO HEBS3KH O = S (t) — o, (1)

(7) 5=0-5.(0).
B npenmnonoxxenun, 4To xeaemMasi TpaeKTOpHs JBIKeHUs O, (t)

U e MPOM3BOJHAS SBJIAIOTCA W3BECTHBIMU (DYHKIUSIMHU, BBIOECpPEM
COTJIACHO UJICOJIOTHHU OJIOYHOTO MOJX01a (GUKTUBHOE YIPABICHUE U
B ypaBHeHHH (7) B BUIIE

8) v=-L5+5.(1),
rae napamerp | =const>0 ompenensieT TeMIIbl 3aTyXaHHsl OIIMOKH
CIIC)KCHUISL.

Ilaz 2. BeeneM HOBYIO nepemennyio 0 =v+ Lo — 8, (t) u 3a-
nueM upGepeHIranbHbple YpaBHEHHS C HOBBIMU TEPEMEHHBIMH
5, 0 cyderom (6)—(8):

@ 0T
v=F-Il0+lLo+q(t)-0(t).
Hna obecnieueHns cooTHomeHHs (8) COTJIACHO aiNTOpHUTMaM,

npuBeneHabiM B [11-12], BeiOepeM (GUKTHBHOE ympaBieHHE BO
BTOPOM YpaBHEHUU cUCTEMBI (9) B BUIE

F=F-I25 +1p —-4,(t),
(10) R _l 1 r()
F =—aF — o — Msign(D),
rie a=const>0, g=const>0, M =const>0 - mapamerpsl,

BBIOOP KOTOPBIX MOSICHUM HUKE.
Illaz 3. BBesieM HOBYIO ITEPEMEHHYIO

(11) s=F -I125 +1p -4, (t) - F
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W 3anumeM TuddepeHInanbHOe YpaBHEHHE OTHOCHTENBHO HEe ¢
yuaetom (9)—(10)
5=-15+0,
v =F +s+q(t),
(12) & __4F — g5 — Msign(p),

Sz—Lu +q(t,5,0,F,s,q),
mo

rac
_ ro ro, \= ro _ A I0
q(t) = —(2? — |1js + Il(llz — ZTIljé‘ + EZT — Il —IﬁjllU — 2?6} (t) +

1
+ 2%9 _[2%_I1 +aj|f+ I1q(t)_§r(t) —Msign(0).

Jns oOecrnieueHust cTaOWIM3alUM TMEpEeMEHHBIX coriacHo (5)
BBIOMpAETCs pealibHOE YIPABIISIONICe BO3ICHCTBHE B BHJIC
(13) u=Usign(sl).

IIpu BEINOIHEHUH YCIIOBUS
(14) Iy >|q(t,0,0,F,s,0)|

mo
Ha noBepxHOCTH S =0 3a KOHECYHOE BpEMs BO3HHUKACT CKOJIB3SIIIHUI
pexkum [20] 1 ypaBHEHHS 3aMKHYTO#M CHCTEMBI IIPUHAMAIOT BHT

5=-6+0,
v =F +q(t),
%) F_ _F_ BU —Msign(D),

k 12 - .. _
F=————=+g=Lo-lo+5,(t)+F
1 1 :
2m 5° '
W3 mocnemHero paBeHCTBa MOMKEM 3alUcaTh «(QH3HYECKOEH»
orpanndeHue Ha koddpdurment |, n nepemennsie o, v, S, (t), F
b= o _
(16) I;o -lo+o,(t)+F<g,
KOTOpoe OOYCIIOBIIGHO TEM, YTO 3JEKTPOMArHMUTHAs CHJIA BCETIa
HarpasJieHa BBepX (cM. puc. 1).
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st BBIOOpa KOX(QPHUIMEHTOB OOpaTHOW CBSI3U MPHUBEICHHOI'O
ITOpPUTMA YIPABJICHUS BBEAEM MPOCKTHBIC OTPAHUUYCHUS Ha Tiepe-
MeHHbIE 3aMKHYTOM cuctembl (12)—(13), ucxomnoit cucremsr (1)—(3),
BHelHee Bo3myieHue ((t) u kimacc QyHKIuA 3aar0NIero CUrHaia
5, ()

(17) 18158:0n <6< 0N IS I<A TN |F < F.lat)<Q,
[4®) < Q. 141 < Q,.

C yderom (16) BBeneM elle OHO OTPaHUYCHHUE, ITO3BOJIIONIEE
obecrieunTh cooTHomIeHue (14)

(18) [I25 1o+, (t)+F|< pg, pe(0,1).

W3 ypauenuit (15) m (18) cmemyer, 4Tro eciam aMIUIATyaa
ynpassitomero Boszaeictsus (13) BeiOpana Takum 00pa3om, 4TO
obecrieyrBaeTCs MOMAJaHUEe Ha TOBEPXHOCTh CKOJbkeHHs S=0 B
HEKOTOPBIH MOMEHT BpeMeHH {=t,, TO MOIylb BEIHYMHBI TOKa
OrpaHHYeH CHHU3Y

(19) |||25‘/w,

OTKyJa CJeHyeT, uTo Ipu t>1t  TpackTOpUM 3aMKHYTOH CHCTEMBI
TaKoke OyayT mpoTekaTh Ha MHOToOoOpasuu S=0 [11-12, 14].

4. UHghopmayuoHHOe obecneyeHue 6a3o08020
aszeopumma

JIist TOTydeHHsT OI[EHKH MEXaHWYECKHMX MEPEMEHHBIX, BO3IYIII-
HOTO 3a30pa d ¥ CKOPOCTH TIOJIBECA 0, IEPEITHIIIEM TPEThE YPaBHEHHE
u3 cucteMbl (1)—(3) B BuIe

(32) y=272y+Z,w,

rae y = | — I/ISMepﬂeMHﬁ BbIXOJ CHUCTEMbI, 4 OCTaJIbHbIC BCIINYHHBI
YAOBJIETBOPSIOT BBIPAKEHUAM
v u-—rl
(83) z,=—,2,=0, W=
1 2
o k

BenuuuHel Z; U Z; MOJAararOTCs NOCTOSHHBIMHU IMapaMeTpamu,
KOTOPBIC MOIJIC)KAT OIICHKE. Takoe MPEATIOJIOKECHUE  ABJIACTCA
BIIOJIHC 06OCHOBaHHLIM, MNOTOMY YTO MCXAaHHWYCCKUC BCINYUHBI, KaK
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MPaBUIIO, U3-32 CBOEH WHEPIIMOHHOCTH SIBIISIOTCS CIIUIIKOM MeJJICH-
HBIMH TI0 CPaBHEHHUIO C AJICKTPOMAarHUTHBEIMU. Kpome Toro, Temrsl
CXOAMMOCTH Ha0oaaTeneii MoryT ObITh BBIOpaHBI MPOU3BOJBHO, a
CIIeIOBAaTENbHO, KAaKUMH YroaHo Oonbmmmu. HeoOxomumo oroso-
PHTB OTJEIBHO CUTYALMIO MPEAEIFHO MaJoro 3a30pa J. Benmunna 7,
CTPEMHTCS B 3TOM Cllydae K OeCKOHEYHOCTH. UTOOBI MPpeJoTBPaTHTh
3aJIUMaHNie TOABEIICHHOTO TeNla, CKOPOCTh U JOJDKHA, B CBOIO OYe-
pellb, YCTPEMIIAThCS K HyJF0. Xopoino usBectHo [2, 8, 13, 14], uto
NpU TaKUX YCIOBUSX JBWKEHHSI CUCTEMBI Pa3feisioTcs MO TeMIlaM
Ha OBICTpBIC M MeJUICHHbIe. B ciydae yCcTONYMBOCTH OBICTPBIX KOM-
HOHEHT Y ¥ W, BEJIMYHHBI Z; U Z; U3 (32) MOTYT moJiarathCs HOCTOSH-
HBIMU.

B cunmy mpeapiaymux paccykaeHHiH, MOKHO HPEIUIOKHUTh Clie-
IYIOUIYIO MIPOLEAYPY OLCHUBAHUS BEIWYMH Z; U Zp. 3allUILIEM CHCTE-
MY ypaBHEHHH JJIsl OLIEHOYHBIX TIEPEMEHHBIX

~

Y =(Z+V)y+(Z, +Vv,)w,
(34) 7, =1vy;

7, =1,v,,
rae qubpepeHupyeMble IEPEMEHHBIE — COOTBETCTBYIOIIME OLEHKH
JUIS M3MEPAEMOTO BBIXOJIa CHCTEMBI Y U BEIMYMH Z; U Zp. Benuuuns
V1 MV, — KOPPEKTUPYIOIIKE BO3AEHCTBHS.

[IpyHKuMas BO BHMMAaHHE MNPEIINONOKEHHE O IOCTOSHHOM Xa-

paKkTepe OLIEHMBAEMbIX BENWYHH, cucTeMmy (34) MOXKHO Tepenucarb
OTHOCHTEIHHO OITHOOK HAOIFOIEHUS

? =(Z, + V)Y +(Z, +V,)W,
(35) Z, =—lVv;
zZ, =-1,v,,

PaccmoTtpum nepBoe ypaBHEHHE CHCTEMBI (35) U TIOJIO0XKUM KO-
PEKTUPYIOIINE BO3ACUCTBUS PAaBHBIMU

v, =V son(y);
gy =5

v, =V, sgn(y).

Torma (35) mpunumaet BUj

Y =2,y +Z,W—(Vy* +V,w)sgn(y).
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O4eBH/THO, YTO €CJIH CIIPABE/IUBO HEPABEHCTBO
2 2\ |5 -
(Voy? +V,W2) > |7,y + 2,0,
TO BBIMIOJTHACTCS YCIOBHUE BO3HUKHOBEHUS CKOJIB3AIICTO PEXKIMA
vy <0
M ommOKa OLlEHKH Y CcTpeMuTcs K Hyiio. B aTom cirydae, cormacHo
METO/Ty SKBUBAJICHTHOTO yripaBiieHust [14]
_ ZYy+Z,wW
__4a 2
(37) Sgn( y)eq - 2 2"
Vy© +V,w
[oxacrasmnsas (37) Bmecto (36) B (35), momyyaem cUCTEMy ypaB-
HEHUI

Z; __IV z1y2+22yW.
1 llV 2 21

Ly +V,w

(38) Yoo
Z;:__Ivzlyw+zzw
AR VA

Jlerko mokasath, 4TO, IPU YCIOBUU JUHEWHON HE3aBHCUMOCTH
¢byukiwmii Y(t) u w(t), TpuBHaTbHOE perieHne cucTeMsl (38) acuMmTo-
THYECKHU ycToH4nBO [2, 14].

B camom nene, mycts, Hanpumep, l1V; = [V, = [>0. Beibepem
¢byukuuro JismyHoBa

1 2 _o»
(39) W =E(z1 +Z,).
[Ipomuddepermmponas (39), momydaem
o @y +zw)’
W=l N 2 N
Vy© +V,w
Kak Buano, npousBoaHas ¢yHkimu JIsimyHOBa Be3lle OTpHIla-
TeJlbHa, KPOME MMOBEPXHOCTH
Zy+z,w=0.
Ho B aTOM ciiy4ae mepeMeHHBIE Z; ¥ Z; CTAHOBATCS TIOCTOSTHHBI-
Mu B cuny (38), u, kak cnenctue, anas Y(t) u w(t) BeimomHsIeTCS
yCIIOBUE JIMHEHHOW He3aBUCUMOCTH. TakuMm 00pa3oM, CBOMCTBO

TMHEHHOM He3aBucuMocTH (yHkumit Y(t) u W(t) sBiseTcs HeoOXomu-
MBIM U JIOCTATOYHBIM YCJIOBHEM ISl CXOAMMOCTH OIIMOOK OI[CHUBA-
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HUS K HyJI0. boiee TOro, 3TO YCIIOBHE €CTECTBEHHBIM OO0pa3oM
BBIMOJTHSIETCSl B ClIydae pa3pbIBHOTO XapakTepa YNPaBISIOIIUX
Bo3zeiicTBuii. Bribopom koadduimento |I; u I, B (38) moxHO
PEryJIMPOBATh TEMITbI CXOUMOCTH OIICHOYHOMN CUCTEMBI.

HckoMpble ke OICHKH MEXaHWYECKUX BEIHUYHH BBIPAKAIOTCS U3
COOTHOLICHUN

A
A a

0 =1, O=101.
5. 3aknroyeHue

B cratbe ObUTH NPEAOXKEHBI ATOPUTMBI YIIPABICHUS SJIEKTPO-
MarHUTHBIM MOJBECOM B IIOCTAHOBKE, KOTJa MIEPEMEHHBIE COCTOSHHS
MEXaHHYECKOTO OJIOKa HEM3BECTHHI U HA CHCTEMY JCHCTBYIOT BHEIII-
HHE HEKOHTPOJHMPYEMbIE BO3MYLICHUs, HE NpPHUHAIUICKAIINE IpO-
CTpaHCTBY ynpasiieHHs. [IpeioskeHHBI anropuTM JeMOHCTPUPYET
NPUHIAIHATBHYI0 BO3MOXKHOCTH pa3pabaThiBaTh BHICOKOKAYECTBEH-
HBIE CHCTEMBI YIPABJIECHUS 3IEKTPOMArHUTOM IIPH OTPAHUUCHHOM
Habope moctymHo¥ mHpopmanuu 00 o0bekTe. CyIIeCTBYET IEIbIi
pAA madbHEHIIHX TpoOieM, TaKuX Kak 00paboTka mpefenbHO MaJIbIX
BO3AYIIHBIX 3a30pOB, Y4eT (eppUMAarHUTHBIX CBOWCTB CEPACYHHKA,
pasnuuHble 0COOEHHOCTHM KOHCTPYKIMM OOBeKTa u T.I. Tem He
MeHee, TIPE/ITIOKEHHBIH 1T0IX0]] IPUMEHUM HE TOJBKO JUIs MOJICPHU-
3allM CYLIECTBYIOIIMX CHUCTEM Ha KayeCTBEHHOM YpPOBHE, HO M UIS
NPUHIMIHATBHO HOBBIX 3aiad. K mpumepy, ynpaBieHHE CIOXHBIM
MEXaHU3MOM M3 HAMarHM4YMBAaEMBbIX TEI, YIIPABICHUE B arPECCUBHBIX
YCIIOBUSIX, OOECHEUYECHHE >KENaeMbIX JAWHAMUYECKUX BO3MYIICHUI
MarHUTHOTO MOTOKA U T.I1.
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SENSORLESS VORTEX ALGORYTHM CONTROL FOR
ELECTROMAGNET

Sergey Kochetkov, Institute of Control Sciences of RAS, Moscow,
Cand.Sc., senion research worker (kos@ipu.ru).

Yury Rassadin, Institute of Control Sciences of RAS, Moscow,
senior mathematician (rassadin@ipu.ru).

Abstract: The Vortex algorithm sensorless control design is pro-
posed for electromagnet. The control algorithm synthesis is provid-
ed in the class of dynamic systems with discontinuous inputs. The
simulation results demonstrate good enough dynamic properties of
closed loop control system. The directions for futher investigations
are outlined in the conclusion.

Keywords: Electromagnet Suspension, Vortex Algorithm, Sen-
sorless Control
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