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a. frangiSvili, z. gasitaSvili, i. abulaZe 

sagzao qselis marTvis modeli modificirebuli  

petris qselis gamoyenebiT 
 

reziume: statiaSi gansazRvrulia sagzao qselis marTvis aRmweri modificirebuli 
petris qseli, romelic dafuZnebulia SuqniSnebis, sagzao niSnebisa da sagzao qselis 
dagegmarebis komponentebze. SemoTavazebuli PNTR qselis saSualebiT SesaZlebelia sagzao 
moZraobis organizaciis efeqturi dagegmareba da marTva. 

sakvanZo sityvebi: sagzao qselis marTva, modificirebuli petris qseli da sagzao 
qselis dagegmarebis komponentebi. 

1.  Sesavali: statiaSi damuSavebulia sagzao qselis marTvis aRmweri modificirebuli 
petris qseli da Sesabamisi maTematikuri modeli, romelic sagzao qselis sivrculi 
marTvis saSualebas gvaZlevs. sagzao qselis marTvis modelirebisas mTavari yuradReba 
eqceva: 
– satransporto nakadebis gamtarunarianobis amaRlebas, efeqturi sagzao qselis 

pirobebSi unda SegveZlos satransporto nakadebis ganawileba sxvadasxva 
mimarTulebebiT; 

– iseT faqtorebs, romlebic winaswar  araa   cnobili. magaliTad, mZRolis moZraobis 
marSruts, moZraobis maneras da a.S. 

– SemTxveviTi faqtorebis (sagzao-satransporto SemTxveva, amindi da a.S.) 
gavlenas,romlebic dakavSirebulia sezonur, gamosasvlel da sadResaswaulo dReebTan. 
 2. ZiriTadi nawili. sagzao qseli imarTeba sagzao niSnebiT. amitom, saWiroa Seiqmnas 

modelirebis iseTi sistema, romelic aRwers sagzao niSnebs. ganvixiloT sagzao niSnis 
erTi elementis _ SuqniSnis modeli, romelic dafuZnebulia petris qselis Teoriasa da 
mis modificirebul gafarToebaze. 

imisaTvis, rom ar gadaitvirTos sagzao qselis marTvis petris qseli, Semogvaqvs 

SuqniSnis aRmweri  PNM   makroqselis cneba: 

             ),,,,,,,( 210 FFTPPNM i ωµµτ= ,                                   (1) 

sadac { }npppP ,...,, 21=   aris poziciebis simravle. igi Seesabameba gzajvaredinebis 

raodenobas; 

{ }ntttT ...,,, 21=  _ gadasasvlelebis simravle; amasTan  poziciebisa  da 

gadasasvlelebis simravleebi ar gadaikveTeba 0=TP I . igi Seesabameba SuqniSnis 

regulirebis ciklis xangrZlivobas; 

τ – jt  ( Tt j ∈ ) gadasasvlelis gaSvebis dro (wm); 

   )(0 Pµ  – Pp ∈  wveros sawyisi markireba;  

)(Piµ  – modelirebis procesSi droSi cvalebadi markireba; 

 )(Pω  – PNM  qselis TiToeul pozicias miwerili aqvs tevadoba ( Pp ∈  wveroSi 
markerebis maqsimaluri raodenoba); 

)(1 tF  – jt ( Tt ∈ ) gadasasvlelisaTvis Sesasvleli poziciebis simravle; 

)(2 tF – jt ( Tt ∈ ) gadasasvlelisaTvis gamosasvleli poziciebis simravle; amasTan 

PtF ⊆)(1  da PtF ⊆)(2 . 

PNM  qselis )(0 Pµ  sawyisi markireba niSnavs qselis sawyis mdgomareobaSi Pp ∈  

wveroSi erTi markeris arsebobas, )(Piµ   ki - drois i  momentSi Pp ∈  wveroSi markeris 

arsebobas. 

radgan, Cven SemTxvevaSi markers warmoadgens avtomobili, aqedan gamomdinare )(0 Pµ  

Seesabameba  gzajvaredinze avtomobilebis raodenobas pikis saaTis dasawyisSi. )(Piµ  

Seesabameba drois garkveul momentSi gzajvaredinze   avtomobilebis   raodenobas. xolo  

)(Pω    Seesabameba gzajvaredinis gamtarunarianobas (avtomobilebis maqsimaluri 

raodenoba, romlebic moTavsdebian gzis am ubanze). gamtarunarianoba ganisazRvreba 
Semdegi formuliT 
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                        z
xx

xc
optavt +

= ,                              (2) 

sadac  x  aris gzajvaredinis sigrZe, sadac SuqniSani moqmedebs (m); 

avtx  – satransporto nakadSi yvelaze metad gavrcelebuli satransporto 

saSualebis sigrZe (praqtikuli gaangariSebisaTvis igi tolia 5 m-is); 

optx  – satransporto saSualebebs Soris optimaluri manZili (m); 

z _ savali nawilis zolebis raodenoba. 

)(1 tF  da )(2 tF  Seesabamebian gzajvaredinze fazebis mixedviT qveiTad mosiaruleTa 

gatarebisaTvis saWiro droebs. 

PNM  qselis poziciebisa da gadasasvlelebis SemaerTebel rkalebs miwerili aqvT 

jeradobis maCvenebeli. aRvniSnoT ),(1 tpK  Sesasvleli poziciis rkalis jeradobis 

ricxvi (igi tolia jt  gadasasvlelis gaSvebis Sedegad Pp ∈  Sesasvleli poziciidan 

amoRebuli markerebis raodenobis), xolo ),(2 ptK   gamosasvleli poziciisaTvis 

rkalis jeradobis ricxvi (igi tolia jt  gadasasvlelis gaSvebis Sedegad Pp ∈  

gamosasvlel poziciaSi damatebuli markerebis raodenobis). 

PNM  qselSi gadasasvlelebs miwerili aqvT dro; aRvniSnoT igi τ –Ti e.i. τ  aris 

)( Ttt jj ∈ gadasasvlelis gadasvlis dro. es dro TiToeuli gadasasvlelisaTvis 

sxvadasxvaa da 1τ  gadasasvlelis gadasvlis dro Seesabameba ZiriTadi taqtis ( Zt ) 

xangrZlivobas. 3τ  da 4τ  gadasasvlelebis gadasvlis droebi Seesabameba Sualeduri 

taqtis ( St ) xangrZlivobas. 2τ  gadasasvlelis gadasvlis dro ki gamoiTvleba formuliT 

SZc ttTt 2−−=w .   

satransporto nakadebis usafrTxo moZraobisaTvis aucilebelia gzis ama Tu im 
ubanze sworad iqnas dayenebuli sagzao niSnebi. agreTve, SesaZlebelia siCqaris 
sazRvrebis miTiTeba.  

sagzao niSnebi, romlebic konkretul momentSi marTavs gzis moZraobas, aRiwereba 
Semdegi maxasiaTebeli parametrebiT [1]: moZraobis siCqare, moZraobis intensiuroba, 
satransporto nakadis simWidrove da gamtarunarianoba da sxva. sagzao niSnebis meSveobiT 
mZRolebs SeuZliaT Tavidan aicilon mosalodneli saSiSroeba. magaliTad, SuqniSanTan 
erTad unda idges invalidis etlis aRmniSvneli sagzao niSani, romelic mZRols awvdis 
damatebiT  informacias, rom  Seanelos  siCqare. skolis, sabavSvo   baRisa da 
moxucebulTa saxlis win aucileblad unda idges rekomendebuli siCqaris aRmniSvneli 
sagzao niSani. gansakuTrebiT didi mniSvneloba aqvs avtomagistalebze sagzao niSnebis 
dadgmas, romelic mZRolebs miawvdis maTTvis saWiro informacias. 

1-el naxazze gamosaxulia sagzao qselis aRwerisa da marTvis komponentebi  
modificirebuli  petris  qseliT. a SemTxveva  Seesabameba avtomagistralebze mxolod 
sagzao niSnis gamoyenebas, b _ SuqniSanTan erTad gamafrTxilebeli sagzao niSnis 
gamoyenebas, g _ SuqniSanTan erTad amkrZalavi an mimTiTebeli sagzao niSnis gamoyenebas, 
xolo d _ SuqniSanTan erTad sainformacio-maCvenebeli an servisis sagzao niSnis 
gamoyenebas. am naxazze M1 aris SuqniSnis aRmweri makroqseli. 

sagzao qselis marTvis aRmweri modificirebuli petris qseli ganisazRvreba 
Semdegnairad: 

),,,,,,( STATSNVQPNMPNTR Ω= ,                   (3) 

sadac PNM  aris SuqniSnis aRmweri makroqseli; 

   )...,,,{ 21 nqqqQ =  – sivrculi marTvis koeficienti;  

    V – satransporto nakadis moZraobis siCqare;  

    N – satransporto nakadis moZraobis intensiuroba; 
     Ω  – satransporto nakadis simWidrove; 

     S  – gzajvaredinze sacobis sigrZe; 
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STAT  = {STAT1, STAT2,… , STATn } – 
statistikuri parametrebis simravle. 

aRniSnul statistikur parametrebs 
sagzao moZraobis marTvis modelire-
bisas didi mniSvneloba aqvs, radgan 
maTi saSualebiT SeiZleba davadginoT: 
– TiToeuli avtomobilis momsaxu-
rebis saSualo dro; 
– TiToeuli avtomobilis momsaxu-
rebis maqsimaluri dro; 
– TiToeuli avtomobilis dayovnebis 
saSualo dro; 
– TiToeuli avtomobilis dayovnebis 
maqsimaluri dro; 
– avtomobilebis rigis saSualo 
mniSvneloba (rigis sigrZe). 

PTTR qselSi Semavali Q  

warmoadgens sagzao moZraobis 
modelirebisas erT-erT ZiriTad 
parametrs, radgan misi saSualebiT 

SesaZlebelia sagzao kvanZis sxvadasxva alternatiuli gzebidan erT-erTis arCeva. 
mZRolisTvis umoklesi gzis an situaciidan gamomdinare marTvadi sagzao niSnis mier 
miTiTebuli gziT wasvla, rac niSnavs SemovliTi gziT misvlas sasurvel adgilamde 
(quCamde).  

PNTR  qseli xasiaTdeba Semdegi TvisebebiT: 
1. PNTR  qseli Seicavs Semdegi tipis wveroebs: _ sinqronizaciis; _ Cveulebrivs. 
2. PNTR  qseli Seicavs Semdegi tipis gadasasvlelebs: _ paraleluri ganStoebis 

gadasasvlelebs; _ alternatiuli arCevis gadasasvlelebs. 
3. PNTR  qseli aris feradi — interpretirebuli qseli. 
4. konfliqturi gadasasvlelebis gaSveba xorcieldeba gadasasvlelis arCevis   

funqciiT, xolo   am  funqciis  argumentebs  warmoadgenen  konfliqtur 
wveroebSi moTavsebuli markeris parametrebi. 

5. markeris parametrebi garedan warmoiqmneba da aqtiuri gadasasvlelebis gaSvebis 
Semdeg TiToeul mis gamosasvlel poziciebSi gadaadgildeba [2]. 

6.  daskvna. damuSavebulia  sagzao  niSnebisa  da  satransporto nakadis 
maxasiaTebeli parametrebis aRmweri specializebuli qseli, romelic warmoadgens petris 
qselis modifikacias. igi aratradiciuli sagzao niSnebis bazaze sivrculi marTvis 
saSualebas iZleva da sagzao moZraobis organizaciis modelirebis efeqturi saSualebaa. 
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А.И. Прангишвили, З.А. Гаситашвили, И.Б. Абуладзе 
МОДЕЛЬ УПРАВЛЕНИЯ ДОРОЖНОЙ СЕТЬЮ ПРИМЕНЕНИЕМ 

МОДИФИЦИРОВАННОЙ СЕТИ ПЕТРИ 
Резюме 

В статье определена модифицированная сеть Петри, описывающая управление дорожной 
сетью, которая основана на компонентах планирования светофора, дорожных знаков и дорожной 
сети. С помощью предложенной сети PNTR возможны эффективное планирование и управление 
организацией дорожного движения. 

 
A.Prangishvili, Z.Gasitashvili, I. Abuladze 

ROAD NETWORK CONTROL MODEL USING MODIFIED PETRI NET 
Summary 

Modified Petri net describing road network control based on the components of road signs and road network 
planning is determined. Effective planning and control of trafic becomes possible with the presented PNTR network. 

nax.1. sagzao qselis aRweris da marTvis  
   komponentebi modif-petris qseliT 
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