T.H. OTAHHUCSH, A.P. YNJIMHI'APSH, O.H. TACIIAPAH

O IPUMEHEHMUMU L1 AJAIITUBHOI'O YIIPABJIEHUSA
B OJHOMEPHBIX CUCTEMAX YIIPABJIEHUSA

PaCCMOTpeHI:I HCKOTOPBIC BOIIPOCHI, CBA3aHHBIC C yCTOfI‘iPIBOCTLIO aJallTUBHBIX OJHO-
MEPHBIX (I/IMe}OH.II/IX OIWH BXOO W OJUH BLIXOI[) CHUCTEM YHpPAaBJICHUA, MPEAHA3HAYCHHBIX IJIS
KOMIICHCAlIlUM BHCIITHUX BO3MyIJ_leHI/II‘/II. OCHOBBIBasICh Ha CBOMCTBAX IOJI0KUTEIbHBIX JIeHCTBH-
TCIBHBIX MEPEAATOYHBIX (byHKHPIIZ, II0Ka3aHoO, YTO HO)Z[O6HI)I€ CUCTCMBI yCTOIZ'-IHBLI IIpyu Ipou3s-
BOJILHO OOJIBIIMX 3HAYECHHUSIX KOS(I)(I)I/I]_II/IeHTa aJanTanuu, JaxXe B ClIydac CUCTEM C IIPABOCTO-
POHHHUMH HYJISIMH.

Knrouesvie cnosa: OAHOMCpHAsA CUCTEMA YIIPAaBJICHUA, aJalITUBHOC YIIPABJICHUE, OTAJIOH-
Hasg MOJCJIb, YCTOﬁQHBOCTB, IMOJIOXKHUTCIIbHAA ,Z[eﬁCTBPITCJILHa?I CHUCTEMA.

T.N. HOVHANISSYAN, A.R. CHILINGARYAN, O.N. GASPARYAN

APPLICATION OF L1 ADAPTIVE CONTROL IN ONE-DIMENSIONAL
CONTROL SYSTEMS

Some issues concerning the stability of SISO (i.e. having one input and one output)
adaptive control systems for rejecting the external disturbances are discussed. Based on the
properties of positive real transfer matrices, it is shown that such systems are stable for
arbitrary large values of the adaptation gain, even in the case of systems with right half plane
Zeros.

Keywords: single input single output (SISO) control system, adaptive control, reference
model, stability, positive real system.
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MATLAB dpwgpuwjhtu |tqyny uinbindyb £ gpudbhlulwu hunbpdbju pwqdwswh wywnn-
dwwn Yunwywnpdwt hwdwywpgbph (FUY4L) Yuwpgqwynphsubiph punpnigjwt hwdwp, npp huw-
pwynpnieintt £ nwhu bwiuwgdt) PU4<L-tipp (punhwunip inbuph, dhwwnhw, ghpyniywun b
w)ju)' nwuwywt dhwswih hwdwluwpgbph Yhpwndwdp: Wn hunbpbbjup dhongny Yuwnwnyby
E wwppbp wbuwyh hwdwlwpgbph Yugniunggywu Jepndnignia’ Lwgpdhuwnp swiwuhoh Yh-
pwndwdp:

Unwtgpuyhti pwnbp. dhwswih U pwqiwswih wynndwn Yunwjwpdwtu hwdwwpgbp,
dhwwnhuy, ghpynywtwn hwdwlwngbp, Ywpgunphg, gpwbhlulwt hunbpdtju, hwdwlywngh
Yuwyntunipntt, Lwypyhuwnh swthwuhy:
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Pwqdwswih wyunndwwn Yuwnwlwpdwu hwdwwpgbph hGunwgnunnwdp punhw-
unip nbwpnd swun pwpn £ U dhwjt npn2 dwutwynp' wnwuduwhwwniy wnbuwyh
(dhwunhw, ghpynywuwn b wyt) hwdwlwpgbiph hwdwp £ wjy hwdbdwnwpwnp wwpg
inbup punniunud:

PUY4L-tph bwfuwagdnd wubiny hwulwunwd Gu W(s) thnfuwugdwu Jwwnphg

niutignn wnpjwd Ywnwldwpynn opjininy hwdwlwnpght hwonpnuwpwp dhwgywd

wjuwyhuh K(s) dwwnphgwiht Yuwpgwynphsh puwnpnigniup (Uy. 1), npu wwywhnynid
E hwly PUYL-h ywhwugynn npwlwywt hwinlwuhoubpp:

&(s)

o(s) K(s)

1 W(s) f(s)

LY. 1. P4UL-h dunpphguyhtl Ywunmgywdpuypt upubdwt

[1,3]-nid wnwowpyyb] t nwuwlwu dhwswih hwdwwpgbph Yphpwndwdp,
hwdwwwwnwuluwuwpwn, punhwunip nbuph b dhwnphy PUYL-Gph bwfuwgddwt
dh dnuinbgnud, nph Eniyejniut wyu k, np nput r-pn dnunphg deYy wy' m-pn Gip quw-
gnn k,, Yuwwp fugbnt b wnwuduwgubint dhongny pwqdwswih wyunndwun Yunw-
Juwpdwt hwdwlwpgh twjuwgdnudp hwugbgynud £ dhwswih hwdwlwpgh twjuw-
gédwu: Cun npnud, N -swihwuh pwnwynwwiht hwdwywpgh hwdwp niubund Gup
N? twppbp wwppbp puwpbine htwpwynpniggniu: entinfubing nidbinugdwu k,,
gnpdwyhgp' Yuwnwlwpdwu nwuwlwu, Jhwswih deennubpnd Yupbih £ hGunwgn-
b pwqiwswih wynndwwn Yunwjwpdwt hwdwlwpgp, bpw Yuyniunweggniup, Yw-
jniuniejwu wwowpp W wyu:

Wu nbwpnd, tpp Yunwywpynn opjtiyuinp punipwagnynid £ ghpynyjwn dwwn-
nhgny, npybu K(s) Ywpgwynpnn dwwnphg tywwnwlywhwpdwnp £ ogunwagnpst Ywp-
qwynphs, nph infuwugdwt Jwwnphgp unyuwbu ghpyniywuwn § [2], wjupupt' Ywpnn
b ubnbuywgyty

K(s) = k()] +szl|<n(s)un ()

wbupny, npwbn k.(s) (n=0,12,..., N-1) -p ghpyniywuwnn K(s) dwwnphgh wnwohu

winnh wwppbipu Bu, huly U -U' nbnuiginfunyeiniuubph opengnuw) dwwnphgp: Shpyny-

jwuwn hwdwwnpgbph hwdwp uygpuwlywu Yunnigudpp ywhwwubnt bywwnwyny

ytipp upywd dnuintigdwu dnnhdhyugywsd nnwppbipwy £ wnwownyyt), npp hhduynid
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E K(s) ywpgwynphsh (1) ubpyuywgdwu Yypw: Lwuh np K(s) ghpyniywun dwwnpp-
gujht Yupquynphsp Yutugwsd £ N hwn ulugun K, (s), K, (), .., ky_4(s) thnfuwtgdwt
$niuyghwubphg, nwwh nibup N wypunpwi-pwiht hwdwpdbp nwppbpwlubp'
nnwughg nplt dbyh puinpnygjut U thnihnfudw dhgngny K(s) Yunpqwynphsh tw-
fuwgddwu hwdwp:

Ywpqwynphsh punpne)niup Ywudwd £ nnwppbip gnpdnuubiphg, npnug pynwd
dtd nbip GU fuwnn twb bwfuwgdnnh thnpdu ni bwiuwuhpnyeniuubipp: Lagwsé dn-
wbgnudubipny PUYL-Gpp bwfuwgdndp hbounwgubint uywwwyny MATLAB dpwg-
pwihtu |Ggyny untindyb) £ gpwphluwlwu hunbipdbju nnwpptip wnbuwyh (punhwunep
wbuph, dhwwnhw, ghpyniywuwn, hwlhwghpyniyywuwm) Yunwywpdwu hwdwwpgbph
Ywpgwynphsubipnh puwnpniyejwu hwdwn:

Spwdhywlwu punbpdbup huwpwynpnienit £ wwihu punpbp PUY<-h sw-
thnnwwuniejnwup (System  size), wbiuwyp (System Type), ubipyuwjwgdwt dnnbp
(System Model):

SGpwphywlwu punbipdbjup pwnwnphy dwubipp hwjunugnd G wunpbwuw-
pwp' Yuwwnwpqwd punpnyeyniutpht b 6hon dnunpwgpnidubpht gnigpupwg: Ufuw
Yuwwnwpywsd dnunpwagpnudutiph nbiwypnud typwuht hwjnuynid £ hwnnpnwapnie)niu
w)r Jwuhu:

PUY4ZL-h swihnnwlwunieiniup punpbinig htwnn hwjnuynn hwdwlwnpgh nb-
uwlp (System Type) Upnn fudphg Ywnnn Gup ptwnty

General - punhwuntp nbiuph PUY4<L-Gph hwdwn,

Uniform - dhwunhy PU4L-Gph hwdwp,

Circulant - ghpyniywuwn PU4<L-tiph hwdwn,

Anti-Circulant - hwlwghpyniyjwuwm PU4L-tph hwdwp:

Uhuunyu opjlwnp Ywpnn £ uyupwagpyb) tnwppbp dnnbiubpnud®

o thnfuwugdwt $niuyghwih tf dnnbnid,

o qnnutiph, pubinutiph, nidinugdwu gnpdwyhgutiph zpk dnnbntd,

o ypbwlubph nwpwoniejwu ss dnnbjnud,

o hwéwfuwlwunyeniuubiph FRD dnnbijnud:

PUY4<-h ubipywjwgdwt dnnbip (System Model) upnn fudphg Yuipnn Gup puwnpty’

TF(Transfer functions) - thnfuwugdwtu $niuyghwih tf dnnbijh hwdwp,

SS (State space) — ypbwlubiph nmwpwdniypjwu ss dnnbih hwdwp,

ZPK (zero-pole-gain)-gpnubinh, pubinubiph, gnpdwyhgutiph zpk dnnbih hwdwp,

FRD (Freq. response data) — hwéwfuwlwuntpniuutiph FRD dnnbh hwdwp:

PU4Z-h punpwd nbuwyh b dnnbiih qnyght hwdwwywwnwuluwu pwgynud Gu
opjtywh L Ywpgqwynphsh thnfuwugdwu $niuyghwubipp Ywd yhbwlubph nmwpwdni-
pJjwu dwwnphgutiph wwppbipp utipdndtint hwdwp bwluwnbujwd nwownbph W Yn-
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dwlubiph fudpbipp, npnup htwpwynpnieniu Gu wwijhu twpp wn wnwpp ubpdnidt)
(Set) Yyndwyny Ywd nhwnb (Show) Yntwyny ubipdnidwd wnwnppbipp:

PUY4<-u ubpdnidtiinig htinn, Ywfudwsd upw wnbuwyhg, punpynd £ r-pn dnun-
phg m -pn Gip quwgnn Kk, Ywwp, npp fugbint b wnwuduwgutiine dhongny thnthn-
funid Bup upw ndbnugdwu gnpdwlhgp L ubindbind Plot Yndwyp' Yunnigwd
Luwjpyhuwnh Ynph dhongny wwnpgnd PUUL-h Ywynitunygjw hwpgp (Uy. 2):

Gpwdphywlwu hunbipdtjuh dpwgpwihtu Ynnp pwnyugwsd £ wykh pwu 2000

wnnnhg:
B Controisystem 1 I T
Nyaust Dagram System Type — System Model System size
General TE (Transfer functions) | N=2 -
S Uniform S5 ( State space )
Circulant © ZPK ( zero-pole-gain |
AntiCirculant FRD { Freq. response data)
Plant Uniform ZPK
) 4 Zeros 2
Poles 045
Gains 5000
Set
R Uniform ZPK
2
E 0 2~ RowMNumber 2~ Col Number
|
H Set | [ Show
Compensator Uniform ZPK
wll
1~ RowNumber 2~ Col Number
v [ set ] [ Show
Lo K11 0935
- Plot
m: o | ——

UYy. 2. PUYL-h Guynitnieywt Yapinidnyaynit htypbndtyup dhongny

Gaqpulwgnipyniu: Ujuwhuny, unbndwsd gpudbhlulywu hunbpdbjup peny| &
wnwhu nwuwlwu dhwswih hwdwlwpgbph dhongny wnwppbip wnbuwyh PUN4<L-tGphp
(punhwuntp inbiuph, dhwwnhw, ghpynyywin b wyt) bwiuwgddwu hwdwp hbownnie-
jwdp puwnpb] Ywpgwynphsubp b Yuwwpbp win hwdwlupgbph Yujnwnyegjwu yep-
(nwnieynit’ Lwjpyhuwnh swithwuhoh Yhpwndwdp:
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B.I'' MAHYKSH

T'PAGUYECKHUI UHTEP®ENC JIJISI IPOEKTUPOBAHMSI
MHOI'OMEPHBIX CUCTEM ABTOMATHYECKOTI'O YIIPABJIEHUSA
KJIACCUYECKUMU METOJAMMU

Ha nporpamMmHuoMm si3bike MATLAB paspabotan rpaduueckuii uHTepdeiic s Beioopa
PETYIATOPOB MHOTOMEPHBIX CHCTeM aBToMaTHuyeckoro ympasneHus (MCAP), koTopsri mos-
BoJisieT poektupoBath MCAP (00uiero Buaa, OAHOTHITHOTO, IUPKYJISTHTHOTO U T.J.) Ha OCHOBE
KJIACCUYECKUX METOJOB TEOPHH OJHOMEPHBIX CHCTEM aBTOMAaTHYECKOro perynupoBanus. C
MIOMOIIIBIO 3TOTO rpadudeckoro nHTEepdelica MpoBeIeH aHAIN3 YCTOMYMBOCTH CHCTEM pa3iind-
HBIX TUIIOB C IpMMeHeHneM kpurepus HaiikBucra.

Knioueevie cnosa: ofHOMEpHBIE U MHOTOMEPHBIE CUCTEMBI aBTOMATHYECKOI'O yIIpaBJIe-
HUS, OJHOTHIIHAs CHCTEMa, IMPKYISHTHAs CHUCTEMa, pEryisaTop, rpadudeckuii mHTEpdeiic,
YCTOMYMBOCTb CUCTEMBI, KpuTepui HaiikBucra.

V.H. MANUKYAN

A GRAPHIC INTERFACE FOR DESIGNING MULTIDIMENSIONAL
AUTOMATIC CONTROL SYSTEMS BY CLASSICAL METHODS

A graphic interface (GUI) for choosing controllers of multidimensional systems of
automatic control allowing to design MSAC of a common, uniform, circulant, etc.types on the
basis of classical methods of the automatic regulation theory is developed. With the help of that
graphic interface the stability analysis of systems of different types by using the Nyquist
criterion is carried out.

Keywords: one-dimensional and multidimensional systems of automatic control,
uniform system, circulant system, regulator, graphic interface, system stability, Nyquist criterion.
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