
Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(4),  2008 
 

 
99

manipulatorebis marTvis modeli modificirebuli  
petris qseliT 

 

omar gabedava, simon poCoviani 
saqarTvelos teqnikuri universiteti 

 
 

reziume 
 

ganxilulia manipulatorebis avtomatizebuli marTvis, teqnikuri xedviT, aRwera. 

ocemulia samarTavi obieqtis marTvis struqturuli sqema da marTvis procesis modeli 

modificirebuli petris qselis saxiT.       

sakvanZo sityvebi: manipulatori. teqnikuri xedva. petris qseli. 

 
1. Sesavali 

 

Tanamedrove pirobebSi mniSvnelovani adgili uWiravs eleqtronuli mowyobi-     

lobebisa da danadgarebis warmoebas. am ukanasknelis normaluri funqcionireba 

mniSvnelovan wilad aris damokidebuli Tanamedrove teqnikuri moTxovnebis do-neze 

Sesrulebuli avtonomiuri kvebis wyaroebis warmoeba, romlis erT-erT ZiriTad 

Semadgenel nawils warmoadgens anodirebuli firfitebis warmoeba. 

 
2. ZiriTadi nawili 

     
anodirebuli firfitebis warmoebisas ZiriTad moTxovnebs warmoadgens: damza-    

debis maRali sizuste, firfitebis xarisxi, gamoSvebuli firfitebis raodenoba. 

nodirebuli firfitebis warmoebis teqnologia moiTxovs maRal temperaturul reJims, 

rac mavne garemo pirobebs qmnis. iqmneba aucilebloba anodirebuli firfitebis 

warmoebaSi marTvis avtomatizaciis gamoyenebisa. marTvis avtomati-zaciis gamoyeneba 

moaxdens aRniSnul warmoebaSi anodirebuli firfitebis dam-zadebis sizustis, 

raodenobisa da xarisxis gazrdas.  arTvis avtomatizaciis ga-moyeneba gulisxmobs 

Tanamedrove samrewvelo manipulatorebisa da gamoTvliTi teqnikis gamoyenebas. 

kompiuteris gamoyenebam saSualeba mogvca xistad momuSave manipulatorebi gamxdariyo 

moqnili moqmedebis. moqnili warmoebis SemTxvevaSi SesaZlebeli gaxda teqnikuri 

diagnostikis, avariuli reJimebis, TiToeuli ano-direbuli firfitisaTvis teqnikuri 

pasportis Sedgenis gaTvaliswineba. ZemoT aRniSnulis gaTvaliswinebiT, moqnili 

avtomatizebuli warmoeba friad aqtualur sakiTxs warmoadgens. 

modelis damuSaveba manipulatorebis marTvis sistemis asagebad iZens gansa-

kuTrebul aqtualobas personaluri kompiuteris gamoyenebiT. Romelic saSuale-     bas 

gvaZlevs erTis mxriv movaxdinoT marTvis decentralizeba, meores mxriv movaxdinoT 
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drois mixedviT SeTanxmebuli procesebis urTierTqmedeba anodire-     buli firfitebis 

warmoebisas manipulatorebis marTvis avtomatizebuli siste-mebis funqcionirebisas 

teqnikuri xedviT. 

ganvixiloT anodirebuli firfitebis warmoebis moqnili avtomatizebuli sis-tema, 

romlis SemadgenlobaSi Sedis sami samrewvelo manipulatori, firfitebis damagrovebeli 

sistema da video kamera nax. 1. 

   sqemaze mocemulia Semdegi aRniSvnebi: M1-manipulatori, H1-firfitebis damag-

rovebeli, M2-manipulatori, H2-plastmasis burTulakebis damagrovebeli, M3-

manipulatori, H3-“vargisi” anodirebuli firfitebis damagrovebeli, H4-“uvargisi” 

anodirebuli firfitebis damagrovebeli. 

   manipulatorebis marTvis modeli, romelic warmodgenilia modificirebul petris 

qselis saxiT mocemulia nax. 2-ze. 

   anodirebuli firfitebis warmoebis procesis dinamikis kvlevisaTvis damuSave-bulia 

modeli modificirebuli petris qselis saxiT sxvadasxva feris markerebiT. 

Cp = (P, T, F, H, R,Vt, Wt, Dt, At, B, E, Zp, M0) ; 

sadac:  Р = {p1, p2, …, px, …, p10} – qselis poziciebis aracarieli simravleebi; 1≤х≤10, 

px∈P.  
                                                                                                                 

                                                                                                                                                                      
                                                   H2                                                    M2 
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                                H4  
 
                                                                                                                                                                                          

                                                                                           
                                                                     M1                                                   H1 
                                                                        
 
 

                                    
 nax. 1  anodirebuli firfitebis warmoebis avtomatizebuli kompleqsis 

struqturuli sqema 
 

poziciebi  p1, p3  da  p5 warmoadgenen Sesasvlelebs e. i. ansazRvraven qselis mdgo-   

mareobis Sesasvlel simravleebs, poziciebi  p9  da  p10 warmoadgenen Sesasvlelebs,     e. i. 

gansazRvraven qselis mdgomareobis Sesasvlel simravleebs 
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T = {t1, t2, …, ty, …, t13} – qselis gadasvlis saboloo aracarieli simravle; 1≤y≤13,  
ty ∈T.  

F : P× T; H : T× P – saicidento funqciebi, pozicia  px  da gadasvla ty SeerTebulia 

rkalebiT (px, ty),  Tu  F(px, ty) = 1  da rkaliT (ty, px),  Tu  H(ty, px) = 1;  maSin  P ∩ T = 0..  
R = {r1, r2, …, ro, …, r21} – markerebis ferebiT  (ro). aracarieli saboloo simravle.  

markireba Mm(xp, ro) petris qselis aris markerebisTvis ferebis miniWeba pozici-ebze  px.; 
sadac:  ro ∈  R,  1≤o≤21,  1≤m≤20,  m − petris qselis markirebis nomeri; feradi marke-rebi 
gamoiyeneba qselis Sesrulebis gansazRvrisaTvis da marTaven qselis gadas-vlebis ty  
Sesrulebebs..   

Vt : (P× R)× T – markerebis ferebis ganawilebis funqcia qselis gadasvlis Sesas-

vlelebis poziciebze..   
Wt : T× (P× R) – markerebis ferebis ganawilebis funqcia qselis gadasvlis gamo-

sasvlel poziciaze.. 
Dt = {d(ty)} – qselis ty gadasvlebis prioritetebis saboloo simravle. axali 

markireba Mm(xp, ro)  petris qseli warmoiqmneba nebadarTuli gadasvlis ty gaSvebis Sedegad, 

gadasvlis prioritetebis gaTvaliswinebiT.  

At = (a1, a2, a3, a4) – qselis gadasvlis moqmedebis droiTi intervalebi aracarieli 

saboloo simravleebiT..  
B : Q(Cp)  – funqcia, romelic gansazRravs qselis gadasvlebis minimalur dros;  

Q(Cp)  – qselis gadasvlebis moqmedebis mimdevrobiTi simravle.    
E : Q(Cp) – funqcia, romelic gansazRvravs qselis gadasvlis damTavrebis mimdev-

robis droiT intervalebs.  
Zp = {zp

1
, zp

2
, …, zp

10
} – qselis poziciebSi feradi markerebis dayovnebis aracarie-    

li saboloo simravle.. 
M0 : P× T → {0, 1, …} –  qselis sawyisi markireba. 

me-2 naxazze mocemulia modificirebuli petris qseli saboloo markirebiT. 
 

 
nax.2.  modificirebuli petris qseli   
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3. daskvna 
 

damuSavebulia Tanamedrove personaluri kompiuterebis gamoyenebis SesaZleb-loba 

specializebuli amocanebis gadasawyvetad, informaciis dasamuSaveblad manipulatorebis 

marTvis sistemaSi teqnikuri xedviT.  ocemulia samarTavi sis-temis struqturuli sqema, 

damuSavebulia anodirebuli firfitebis warmoebisas avtomatizebuli procesis dinamikis 

maTematikuri uzrunvelyofa modificirebuli petris qselis saxiT. 
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Summary 

 
Hier is presented the description of a problem of automated management by manipulators 

with technical sight. The blok diagram of the obiect of management and  the model of managerial 

process in the form of modified  network  Petri  is  resulted. 
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Резюме 
 

Приведено описание задачи управления манипуляторами с техническим зрением. 

Предлагаются структурная схема объекта управления и модель процесса управления в виде 

модифицированной  сети  Петри.                               


