
Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1,  2006 
 

 
61

o. gabedava, T. Serozia, g. nareSelaSvili, S. makarovi 

anodirebuli firfitebis warmoebisaTvis manipulatorebis  

marTvis modeli 

 
reziume: naSromSi mocemulia anodirebuli firfitebis warmoebis manipulatorebis 

marTvis modelis agebis da gadawyvetilebis mizanmimarTuli Zebna sxvadsxva xarisxis 
ganzogadoebis ierarqiuli sistemebis agebiT damuSavebulia marTvis modelis 
funqcionaluri struqtura, romlis saSualebiTac xdeba mravaldoniani amorCevis 
realizeba da marTvis strategiis formireba. ganxilulia saproblemo garemos codnis 
warmodgenisaTvis semantikuri qseli. agebulia marTvis modelis marTvis strategia 
miRebulia saproblmo garemos sawyisi mimdinare situaciisa da meta doneze 
ganzogadoebuli wesebis Sedarebis Sedegad miRebuli azrobrivi Sesabamisobis algoriTmi. 
ganxilulia ujredis cneba, rogorc qselis erTeuli. 

sakvanZo sityvebi: avariuli situacia, semantikuri qseli, ujredi. 
 

1. Sesavali: 
anodirebuli firfitebis warmoebisaTvis manipulatorebis marTvis modelis ageba da 

gadwyvetilebis mizanmimarTuli Zebna xdeba sxvadsxva xarosxis ganzogadoebis ierarqiuli 
sistemis agebiT. marTva gankuTvnilia iseTi situaciebisaTvis, romlbic warmoadgenen 
avariuls, romlis drosac manipulatoris Semadge-neli nawilebi asruleben aragegmiur 
gadaagilebebs. 

2. ZiriTadi nawili: 
damuSavebulia marTvis modelis funqcionaluri struqtura, romlis saSualebiT 

xdeba mravaldoniani amorCevis realizeba da marTvis strategiis formireba. 
saproblemo garemos Sesaxeb codnis warmodgenisaTvis gamoi-yneba semantikuri qseli. 

gadawyvetilebis miRebis meqanizmis modelirebis safuZvels warmoadgens procedurebi, 
romlebic realizebulia semantikuri qselis ujredebze specialuri operaciebis da 
ujredebs Soris msgavsebaTa gamoyenebiT. 

rogorc avRniSneT, marTvis modeli funqcionirebas iwyebs avariuli situaciebis 
SemTxvevebSi, romelic aRiZvreba diagnostikis blokSi da rac gulisxmobs manipulaturis 
mobrunebis an ~xelis~ gadaadgilebis SemTxvevaSi aragegmiur gaCerebas an winaswar 
gauTvaliswinebuli mdgomareobis Secvlas. aseT SemTxvevaSi informacia mdgomareobis 
Sesaxeb Semodis an uSvalod diagnostikuri sistemidan an dispeCeris meSveobiT ris 
Sedegad moqmedebas iwyebs marTvis modeli, romlis ZiriT di daniSnulebaa mocemul 
avariul situaciaSi mdgomareobidan gamosvla avtomaturad yovelive zemoT aRwerili 
SeiZleba ganxorcieldes im SemTxvevaSi, Tu marTvis modeli sworad iqneba agebuli 
mocemuli saproblemo garemosaTvis. 

marTvis modelis ierarqiuli safexuris meta doneze xdeba ganzogadoebuli klasebis 
formireb, romelTa raodenoba ganapirobebs im SedarebaTa ricxvis Semcirebas, romelic 
saWiroa saproblemo garemoSi aRZruli situaciis Sesabamisi ganzogadoebuli klasis 
amosarCevad. aqedan gamomdinare marTvis modelis marTvis strategiis ageba xorcieldeba 
ordoniani ierarqiuli modelebis saSualebiT. 

SemovitanoT Semdegi aRniSvnebi: 

Ψi
0, Ψi

1 _aRniSnavs Sesabamis meta da makro doneebze gadawyvetilebis miRebis 
ganzogadoebul wesebs da gadawyvetilebebs. 

zogadad Ψ SiZleba ase warmovidginoT: 

Ψ=(Κ0, Χ*0, G0) 
Κ0_ tolfasovnebis klasi, Χ*0_azrobrivi Sesabamisoba sameulTan G0_Sesabamisi 
gadawyvetileba. 
marTvis modelis yoveli done mocemulia gadawyvetilebis miRebis wesebis 

simravleebiT. 

Ψ0={Ψ0
i}, sadac I ÷ Κ  

Κ_ ganzogadoebuli klasebis raodenobaa meta doneze, 

Tavis mxriv Ψ0
i _ warmoadgens asaxvas makro doneze 

Ψ0
i → Ψ1

i,     Ψ1
i → {Ψ1

inl}, 
ni _ aris makro doneze gadawyvetilebis miRebis jgufebis raodenoba.  
marTvis modelis meta da makro doneebze gadawyvetilebis miRebis ganzoga-doebuli 

wesebisa da gadawyvetilebebs Soris kavSiri Caiwereba Semdegi saxiT: 
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Ψ0
1={Ψ1

11, Ψ1
12, …………Ψ1

1n} 
Ψ0

2={Ψ1
21, Ψ1

22, …………Ψ12
n} 

…………………………………………………. 
Ψ0

Κ={Ψ1
Κ1, Ψ1

Κ2, …………Ψ1
Κn} 

sadac Ψ1
Κ1, Ψ1

Κ2, …………Ψ1
Κn  _aris makro doneze Seabamis jgufSi misaRebi 

gadawyvetilebani. 
saproblemo garemosaTvis sawyisi mimdinare situacia avRniSnoT gsawy warmovidginoT 

gsawy rogorc gsawy = (K1,X*1). 
xolo sabolo situacia gsab. 
amis Semdeg xdeba gsawy da {Ψ0

i}_ situaciebis azrobrivi Sedareba, romlis Sedegad 
miiReba msgavsebani : a0

1, a9
2, …..ao

j……a0
k. 

sadac a0
1,aris gsawy_ saproblemo garemos sawyisi mimdinare situaciis Sedarebis Sedegi 

Ψ0
i_meta doneze gadawyvetilebis miRebis ganzogadoebuli wesebis klasTan. miRebuli a0

1 
_gvaZlevs mimdevrobas, romelic avRniSneT L _iT. 

L=a0
1, a0

2,….a0
i….a0

k 
msgavseba a0

1, _ gamoisaxeba oreuliT a0
1,=(K0

i, X*0
i) 

sadac K0
i,  _ saproblemo garemos sawyisi mimdinare situaciis tolfasovnebis klasisa 

da meta doneze ganzogadoebuli wesebis tolfasovnebaT klasebis azrobrivi Sedarebis 
Sedegia X*0

i,  _ saproblemo garemos sawyisi mimdinare situaciisa da meta doneze 
ganzogadoebuli wesebis Sedarebis Sedegad miRebuli azrobrivi Sesabamisobaa sameulTan. 

msgacseba a0
i,  _s SeiZleba Seesabamebodes sami saxis azrobrivi mniSvneloba: Zlieri 

msgavseba _ aZl, saSualo msgavseba_ asaS susti msgavseba asust, L striqonis a0
sust elementebi 

gansxvadebian erTmaneTisagan msgavsebaTa siZlieriT. saproblemo garemos sawyisi 
mimdinare situaciis, gadawyvetilebis miRebis ganzogadoebuli wesebis klasTan msgavsebis 
dadgenisTvis xdeba L mimdevrobaSi im elementis amorCeva, romeli Zlierad gamoxatavs 
msgavsebas. es elementi amoirCeva Semdegi algoriTmis mixedviT. 

Tu L mimdevrobSi gveqneba Zlieri msgavseba amoirCeva pirvel rigSi elementi aZl, Tu 
L – mimdevrobaSi gveqneba saSualo msgavseba asaS maSin unda moxdes am elementTa 
damatebiTi analizi, maT Soris msgavsebaTa siZlieris dadgena da misi amorCeviTi susti 
asus _ msgavsebis SemTxvevaSi amorCevas axdens adamiani dispetCeri, kompiuteris ekranze 
miRebuli Setyobinebis Sesabamisad. 

marTvis modlSi codnis warmodgenisaTvis gamoviyenoT semantikuri qseli. semantikur 
qselSi pouloben asaxvas realuri faqtebi, romlebic axasiaTeben obieqts da is wesebi, 
romlebiTac ganisazRvreba obieqtis funqcionirebis kanonebi. semantikuri qselis agebisas 
gamoviyenoT ujredis cneba ujredis qveS vigulisxmoT qselis erTeuli, romelic asaxavs 

obieqtis garkveul nawils, avRniSnoT ΦI ujredi da warmovadginoT is xuTeulis saxiT: 

ΦI= (Пi,Ki,Xi*,Y1i,Y2i) 
sadac_ Пi sameulebis simravlea Xi* _ azrobrivi Sesabamisoba sameulTan, Ki 

_tolfasovnebaTa lasi, Y1i aris asaxva Пi-s Xi*_ze Y1i= Пi → Xi* Y2i aris Tanadobas Ki_s  
Y1i _Tan Y2i: Ki→ X8

i. 
 ΦI _ujredebis erToblioba gvaZlevs S semantikur qsels anu S={ΦI} I=1÷ n, sadac n _ 

aris ujredebis raodenoba Tavis mxriv П=={Pj},J=1÷m sadac m_aris sameulebis raodenoba. 

amave dros Pj = (Xj Zj Xk), XjXk ∈X, sadac X_aris sameulebis obieqtTa simravle, xolo rj 
∈ Rj sadac Rj _aris damokidebulebaTa simravle. 

azrobrivi Sesabamisoba sameulTan Xi* gamoiyeneba ujredSi sameulebis SedarebaTa 
raodenobis Sesamcireblad da Sesabamisad Zebnis procesis dasaCqareblad . 

tolfasovnebaTa klasi Ki_warmoadgens simravles Ki={Ke} e–tolfasovnebaTa klasebis 
raodenoba K1,K2,….Ke_mniSvnelobebi ganisazRvreba Semdegnairad: 

K1=(K1
1,K2

1,…K1
m,K1

n) 
K2=(K1

2,K2
2,…Ke

m,Ka
2) 

...................................... 
Ke= K1

z,K2
z,…Km

z,Kn
z) 

Tanadobis tolfasovnebaTa klasisa azrobriv SesabamisobasTan warmoadgens y2i 
romelic Tavis mxriv ganisazRvreba sameuliT:  

y2i=(Xa,Ki, Ψ),   Xa,∈X*;  Ki,∈K,  Ψ  _aris Tanadoba. 
ujredis warmodgenis aseTi midgomiT ganmarteba ganapirobes im azrobrivma 

datvirTvebma, romlebic vlindeba obieqtebis urTierT mimarTvebis SemTxvevbSi, radganac 
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sworad aseTi mimarTebebis dros xdeba obieqtebis Tvisebebis gamovlena maTi gansazRvris 
mizniT. 

3. daskvna: marTvis modelis funqcionirebis procesSi yovel stadiaze aRgznebuli 
iqneba erTi an ramodenime ujredi, romelic edareba ganzogadoebuli donis wesebs, 
semantikuri qselis ujredebis saxiT ageba ganpirobebulia SedarebaTa raodenobis 
Semcirebis mizniT. Sedarebisas azrobrivi Tanxvedris SemTxvevaSi xdeba gadasvla sxva 
donis wesebze, romelTa saSualebiT swarmoebs sistemaze konkretuli mmarTveli 
zemoqmedeba. 

4. literatura: 
1. o. v. gabedava _ sadisertacio naSromi ~anodirebuli firfitebis warmoebisaTvis 

manipulatorebis marTvis avtomatizebuli sistema~ 
 

О. Габедава, Т. Шерозия, Г. Нарешелашвили, Ш. Макаров 
МОДЕЛЬ УПРАВЛЕНИЕ МАНИПУЛЯТОРАМИ ДЛЯ ПРОИЗВОДСТВА 

АНОДИРОВАННЫХ ПЛАСТИН. 
 

Резюме 
         В работе приводятся принципы построения модели управления для производства  анодированных 
пластин и целенаправленный поиск решения с помощью иерархической системы различной степени 
обобщенности. Разработана функциональная структура модели управления, с помощью которой 
осуществляется реализация многоуровневого выбора и формирование стратегии управления .Рассмотрим 
семантические сеть для представления знаний о  проблемной среде. Построим стратегию управления модели 
управления. Получим алгоритм смыслового сравнения исходной ситуации проблемной среды с обобщенными 
правилами принятия решений метауровня. Рассмотрена понятие клетки, как единицы сети.  
 

O. Gabedava, T. Sherozia, G. Nareshelashvili, S. Makarov  

MANIPULATOR MODEL CONTROL FOR ANODIC PLATES PRODUCTION. 

 Summary 
In this work is given construction of manipulator model control for anodic plates production and 

search of purposeful decisions by means of construction of different quantity generalization of hierarchic 
systems. Here is processed the structure of functional model control, by means of which occurs the 
realization of multistage choice and forming control strategy. Here is considered semantic net for knowledge 
presentation of problem environment. Here is constructed control strategy of model control. Here is accepted 
the beginning of problem environment for current situation and intellectual generalized algorithm obtained 
by means of comparison of generalized rules on Meta level. Here is also considered notion of cell as net unit. 
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