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agro-bio teqnodinamikuri kompleqsebis inteleqtualuri marTvis

sistemis struqturis aprioruli formalizacia
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levan RurbeleiSvili

saqarTvelos teqnikuri universiteti

reziume

informaciuli teqnologiebis uaxloes miRwevad SeiZleba CaiTvalos mecnierebasa da

teqnikaSi inteleqtualuri marTvis sistemis gamoyeneba, romlebic dafuZnebulia

gadawyvetilebis miRebis procesTan komfliqturi situaciis dros. naSromSi ganxilulia

gadawyvetilebis miRebis mxardamWeri sistemis struqtura, rogorc inteleqtualuri marTvis

sistemis mTavari birTvi. apriorulad SemoTavazebulia agro-bio teqnologiebis teqnodina-
mikuri kompleqsebis marTvis inteleqtualur sistemaSi efeqturi gadawyvetilebis miRebis

modulis CarTva, romelic, Cveni azriT, mniSvnelovnad Seamcirebs sistemis mier

gadawyvetilebis miRebis dros da gazrdis optimalurobis xarisxs.

sakvanZo sityvebi: informaciuli teqnologiebi. inteleqtualuri sistemebi.

mxardamWeri sistema. teqnodinamikuri, agro-bio teqnologiebi.

1. Sesavali

garemos ekologiuri dabinZurebiT Seqmnilma uaryofiTma faqtorebma sagrZnoblad

gaarTula sasurveli parametrebis mqone bioproduqtis warmoeba. aRniSnulma faqtorebma

bunebrivad daayena bioteqnologiur procesebze swrafad reagirebis da regulirebis amocana

(marTva), ekologiurad sufTa bioproduqtis warmoebis WrilSi.

aqve aRvniSnoT, rom ekologiurad sufTa bioproduqtis qveS igulisxmeba iseTi

bioproduqtis warmoeba, romlis xarisxobrivi maCveneblebi varirebs winaswardadgenil

teqnologiur zRvrebSi.

Tanamedrove bioteqnologia, mizanfunqciebis mixedviT, dayofilia rig mimarTulebebad,

romelTa Soris erT-erT ZiriTads warmoadgens kvebis teqnologia. eqspert-specialistTa

SefasebiT, kvebis produqtTa warmoebis 80%–ze meti dakavSirebulia iseT mikrobiologiur

procesebTan, romelTa safuZvels warmoadgens fermentacia (duRili), xolo Sesabamis

teqnologiur sistemas – samaduRre warmoeba.

naSromSi ganxilulia iseTi teqnodinamikuri kompleqsebis kompiuteruli marTvis

sakiTxebi meTodebis damuSaveba, romelTaTvisac damaxasiaTebelia nivTierebaTa koncentracia,

molekulaTa difuzia da a.S. aseTi Sinaarsis datvirTvis mqone bioteqnologiebia samaduRre

warmoeba, samkurnalo-vitaminebiani mSrali da zeTovani koncentratebis warmoeba da sxva.

ganxilulia agreTve maRalxarisxovani qarTuli saRvine vazis jiSebisgan Rvinis warmoebis

teqnodinamikuri kompleqsis kompiuteruli marTvis sistemis daproeqtebis sakiTxebi,

romelic warmoadgens samaduRre warmoebis klasikur magaliTs.

2. ZiriTadi nawili

Tanamedrove sabazro ekonomika, mwarmoeblisgan iTxovs saerTaSoriso standartebis

mqone maRalxarisxian da dabali TviTRirebulebis mqone produqcias. bunebrivia es moTxovna
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vrceldeba Rvinis mwarmoebel sawarmoebzec. aRniSnuli sakiTxis dadebiTad gadawyvetis erT–

erT umniSvnelovanes safexurs warmoadgens  Rvinis warmoebebSi marTvis avtomatizebuli

sistemebis danergva.
Rvinis dayeneba, rTuli, mravalstadiuri, bioteqnologiuri procesia, romelSic

monawileobs didi raodenobis teqnologiuri mowyobilobebi da romelTa optimalur

funqcionirebaze didad aris damokidebuli saboloo produqtis xarisxi da TviTRirebuleba.

garda amisa Rvinis xarisxs  maRali albaTobiT ganapirobebs  nedleulis parametrebis

mniSvnelobebi. aRniSnuli parametrebis raodenobrivi maCveneblebi cvladi sidideebia da

damokidebulia aramarto misi damzadebis droze, aramed im adgilmdebareobis ekogaremozec,

sadac misi damzadeba ganxorcielda.

Tu amas davumatebT garemos ekologiuri dabinZurebiT Seqmnil uaryofiT faqtorebs,

ramac sagrZnoblad gaarTula sasurveli parametrebis mqone bioproduqtis warmoeba, cxadi

xdeba Rvinis warmoebebSi Tanamedrove marTvis avtomatizebuli sistemebis gamoyenebis

aucilebloba, ekologiurad sufTa bioproduqtis warmoebis WrilSi(aqve aRvniSnaoT, rom

ekologiurad sufTa bioproduqtis qveS igulisxmeba iseTi bioproduqtis warmoeba, romlis

xarisxobrivi maCveneblebi icvlebian winaswar dadgenil teqnologiur zRvrebSi da

maqsimalurad arian miaxloebulni idealur mniSvnelobebTan).

drois realur reJimSi momuSave Tanamedrove marTvis avtomatizebuli sistemebi,

tipiur marTvis procesebs  asruleben avtomaturad, operatiuli personalis Carevis gareSe.

operatiuli personali axorcielebs teqnodinamikuri kompleqsis funqcionirebis marTvis

kontrols da aqtiurad erTveba marTvis procesebSi e.w konfliqturi situaciebis

warmoSobis SemTxvevaSi.

konfliqturi situaciis qveS igulisxmeba marTvis obieqtis iseTi mdgomareoba, roca

masSi mimdinare procesis warmarTva SeuZlebeli xdeba operatiuli jgufis Carevis gareSe.

operatiuli jgufis moqmedebis „yofaqcevas“ gansazRvravs gadawyvetilebis mimRebi piri

(gmp), romelic  situaciis mixedviT, drois mocemul momentSi, garemo faqtorebis

gaTvaliswinebiT,  irCevs efeqtur gadawyvetilebas.

aRniSnulis gaTvaliswinebiT, operatiuli marTvis avtomatizebuli sistemis ZiriTadi

datvirTva iqneba im rekomendaciebis teqnologebisTvis miwodeba, romelic uzrunvelyofs

teqnologiuri procesis optimalur reJimSi warmarTvas da am gziT maRalxarisxiani da iafi

produqtis formirebas.

pirobiTad, Rvinis dayenebis operatiuli marTvis avtomatizebuli sistema warmodgenili

iqneba sam doniani marTvis struqturiT(ixileT nax.1):

zeda dones warmoadgens marTvis centraluri kompiuteruli centri, romelic

pasuxismgebelia mTeli teqnologiuri procesis marTvaze, gadawyvetilebis mimReb pirTan

erTad. aq Tavs iyris yvela saxis informacia teqnologiuri procesis mimdinareobis Sesaxeb

da aqve xdeba optimaluri gadawyvetilebebis miReba konfliqturi situaciebis dros.

Sua dones warmoadgens e.w. analogur–cifruli  da piriqiT cifrul–analoguri

gardamqmneli modulebi. am modulebis saSualebiT kompiuterul centrs miewodeba yvela

saxis cifruli informacia, teqnologiuri procesis mimdinareobis Sesaxeb da  xdeba
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kompiuteris mier gacemuli braZanebebis formireba analogur (fizikur) signalad,

amZravisaTvis (Semsrulebeli meqanizmi) avtomatur reJimSi procesis regulirebis dros.

nax.1

qveda dones warmoadgens yvela saxis gadamwodi (Sesabamisad Semsrulebeli meqanizmebi),

romelic fizikur sidideebSi zomavs optimaluri marTvis procesis warmarTvisaTvis yvela

saWiro parametrs da miawvdis kompiuterul marTvis centrs, analogur–cifruli modulebis

meSveobiT.

operatiuli marTvis avtomatizebuli sistema iTvaliswinebs ra mTliani teqnologiuri

ciklis Taviseburebebs, uzrunvelyofs:

• Rvinis warmoebis teqnologiuri procesis yvela stadiaze, yvela mocemuli parametris

stabilizacias dasaSvebi diapazonis farglebSi;

• komfliqturi situaciebis dros, dialogur reJimSi(„gmp–kompiuteri“) optimaluri

gadawyvetilebis miRebis Semdeg, teqnologiuri parametrebis regulirebas(dispetCerizacias),

rogorc avtomatur, aseve avtomatizebul (specialistTa monawilebiT) reJimSi;

• teqnologiuri procesis mimdinare parametrbis mniSvnelobebis informaciis asaxvas,

dros nebismier momentSi, kompiuteris monitorze (an mnemo sqemaze);

• parametrebis cvlilebebis da miRebuli gadawyvetilebebis arqivizacias, mosalodneli

komfliqturi situaciebis dros efeqturi gadawyvetilebebis misaRebad;

• marTvis saSualebebis damatebiTi funqciebiT aRWurvas, teqnologiuri procesebis

Secvlis an modernizaciis dros.

Tanamedrove gadawyvetilebis miRebis mxardamWeri sistemebi(gmms), romlebic

funqcionireben ra drois realur masStabSi, umetes SemTxvevaSi warmoadgenen

inteleqtualuri marTvis avtomatizebul sistemebs da dialogul reJimSi exmarebian

gadawyvetilebis mimReb pirs (gmp), ama Tu im problemebis Sesaxeb, efeqturi gadawyvetilebis

miRebaSi.

inteleqtualuri marTvis informaciuli sistemebis qveS igulisxmeba iseTi

avtomatizebuli sistemebi, romlis safuZvels warmoadgens inteleqtualuri marTvis is

meTodologia, romlic agebulia codnis bazis kompleqsur gamoyenebaze.
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zemoxsenebuli sistemebis operatiuli marTvis xarisxi amaRlebis TvalsazrisiT

mizanSewonilad migvaCnia „gmm is“ klasikur struqturaSi CavrToT efeqturi

gadawyvetilebis (da ara gadawyvetilebebis) miRebis moduli, romlis drosac  „gmm is“-is

ganzogadebul struqturas eqneba Semdegi saxe (nax.2).

nax.2

vfiqrobT, modernizebuli sistemis miznobrivi datvirTva unda iyos ara rekomenda-
ciebis sasruli simravlis SeTavazeba „gmp“-Tvis, aramed erTi e.w suboptimaluri (efeqturi)

gadawyvetilebis miwodeba da sistemasTan dialogSi misi sasurvel Sedegamde dayvana.

aRniSnuli midgoma saSualebas miscems „gmp“-s gadawyvetilebis miRebis dros

gaiTvaliswinos is mimdinare gare zemoqmedebebic, romlebic SeuZlebelia  alternatiuli

gadawyvetilebebis miwodebis SemTxvevaSi.

agro-bio teqnodinamikur kompleqsebs, romlebic sawyis etapze gadaamuSaveben TiTqmis

erTnair bionedleuls,  mcenareuls, da romlebic droSi funqcionireben TiTqmis  uwyvetad,

gaaCniaT cvalebadi xasiaTi da Zalze maRali albaTobiT damokidebulni arian garemo
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faqtorebze. Tu bioprocesebs ganvixilavT fizikuri da qimiuri movlenebis WrilSi,

daveyrdnobiT biofizikis da bioqimiis daskvnebs vnaxavT, rom maT elementebs gaaCniaT

diskretul mdgomareobaTa sasruli simravle, struqturaTa mdgradobis garkveuli

raodenobebi. garda amisa Tu gaviTvaliswinebT  agro-bio procesebis ciklur xasiaTs,

SeiZleba davaskvnaT, rom isini ganekuTnebian Sereuli xasiaTis teqnologiur procedurebs.

yovelive zemoaRniSnulis gaTvaliswinebiT agro-bio teqnodinmikuri kompleqsis

inteleqtualuri marTvis sistemis efeqturi gadawyvetilebis miRebis moduli ganvixiloT,

rogorc damoukidebeli marTvis obieqti da misi struqtura warmovadginoT ganzogadoebuli

sqemis saxiT (nax.3).

nax.3

sadac:

 {Y1(t , ), Y2(t , ), . . . , Ym(t , )} – aris gadawyvetilebis miRebis mxardamWeri sistemis

mier gamomuSavebuli alternatiul rekomendaciaTa (gadawyvetilebaTa) veqtori;

 (x1, x2, . . . , xk) – aris samarTavi agro-bio teqnodinamikuri kompleqsis maxasiaTebeli

(Semavali) parametrebi;

 (z1, z2, . . . , zk) - aris garemofaqtoris is parametrebi drois t realur momentSi,

romlis gaTvaliswineba SeuZlebelia teqnodinamikuri kompleqsis marTvis sistemis ZiriTad

modelSi;

 {U1( , ), U2( , ), . . . , Um( , )} - aris efeqturi gadawyvetilebis miRebis

parametrebis veqtori, romelic warmoadgens Yi alternativis ф kanonzomierebiT Ui

gadawyvetilebaSi gardasaxvis kanons, drois t realur momentSi, Z faqtorebis

gaTvaliswinebiT.

zogadad, =ф ( , )

am gamosaxulebaSi ф(ф1, ф2, . . . , фk) warmoadgens -is -Si gardasaxvis misaRwevad

mizandasaxul qmedebaTa wesebis veqtors (zogadad Ф efeqturi gadawyvetilebis miRebis

kanonzomiereba).
yovelive zemoganxilulidan gamomdinare Ф efeqturi gadawyvetilebis miRebis amocana

SeiZleba Camoyalibdes Semdegnairad:
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alternatiuli gadawyvetilebebis safuZvelze ganvsazRvroT gardasaxvis iseTi

mniSvnelobebi, romlis drosac efeqturi alternativa (F):

= ; ≥ 0 ; = 1 ;
iqneba saukeTeso t realuri drois mocemuli momentisaTvis.

dReisaTvis mecnieruli kvlevebi, informaciuli sistemebis agebis WrilSi, mimarTulia

didi da rTuli teqnikuri, ekologiuri, ekonomikuri, agreTve politikuri Tu

sociologiuri sistemebis formirebis problemebis damuSavebaze, maT realizaciaze drois

realur reJimSi. eqspert-mecnierTa azriT, ama Tu im dargis sferoSi dagrovili codnis

potencialis gamoyeneba gadawyvetilebis miRebis procesSi 60-70% -iT gazrdis marTvis

efeqturobis xarisxs.

italieli mecnieris paretos mixedviT, arsebuli codnis baza SeiZleba miviCnioT didi

ganzomilebis mqone alternatiuli amonaxsnebis simravled, xolo TiToeuli miRebuli

gadawyvetileba alternatiul gadawyvetilebad. „gmm is“–is mier gadawyvetilebis mimRebi

pirisTvis rekomendaciebis miwodeba warmoadgens am simravlidan SesaZlo optimaluri

gadawyvetilebis amorCevis Sedegs. zemoganxiluli modernizebuli gadawyvetilebis miRebis

mxardamWeri evristuli sistemis mizania paretos samravlidan efeqturi gadawyvetilebis

miRebis (amorCevis) iteraciuli procedurebis raodenobrivi Semcireba, rac TavisTavad

aisaxeba gadawyvetilebis miRebis droze.

3. daskvna

rogorc qarTveli, ise ucxoeli mecnierebis gamokvlevebiT, saqarTvelo iTvleba

mevenaxeoba-meRvineobis erT-erT uZveles kerad da maRalxarisxovani Rvinoebis warmoebis

zonad msoflioSi. Rvinis warmoebis mravalsaukonovanma gamocdilebam, Camoayaliba da danerga

Rvinis dayenebis tradiciuli teqnologiebi. am teqnologiebiT damzadebuli qarTuli

maRalxarisxiani Rvinoebis udidesi umravlesoba warmatebiT iyideboda sazRvargareTis

bazarze. gasuli saukunis 90–iani wlebidan Seqmnilma mZime socialur-ekonomikurma da

politikurma pirobebma mniSvnelovnad Seamcira dargis samrewvelo-ekonomikuri potenciali.

garda amisa garemos uaryofiTma ekologiurma faqtorebma sagrZnoblad daaqveiTa qarTuli

Rvinoebis xarisxobrivi maCveneblebi, ramac mniSvnelovnad Seamcira misi saeqsporto

potenciali. vfiqrobT, qarTuli Rvinis dayenebis teqnologiebSi Tanamedrove marTvis

informaciuli teqnologiebis gamoyeneba, sagrZnoblad aamaRlebs mis xarisxobriv maCveneblebs

da konkurentunarians gaxdis, meRvineobis dargSi, msoflios wamyvan qveynebTan mimarTebaSi.
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GENERALIZED STRUCTURE OF INTELLIGENT CONTROL SYSTEM OF
AGRO-BIO TECHNO-DYNAMIC COMPLEXES

Temur Kapanadze, Nino Chalidze , Nino Lomidze, Levan Gurbeleishvili
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Summary

The paper discusses methods for developing decision support systems, based on knowledge for use
in supernumerary, non-standard, emergency situations. For many non-standard tasks require
unconventional methods, using both formal methods to solve problems as (math) well as non formalized
methods of solution (artificial intelligence methods). And also consider the structure of decision support
system, as the main core of intellectual system-control. By us is suggested the inclusion of a  module for
adoption effective decisions in intelligent control system of Agro-Bio Techno-Dynamic complex, which,
according to the authors, will significantly reduce the decision time and increase the degree of optimality.

АПРИОРНАЯ СТРУКТУРА ИНТЕЛЛЕКТУАЛЬНОЙ СИСТЕМЫ УПРАВЛЕНИЯ
АГРО-БИО ТЕХНОДИНАМИЧЕСКИМИ КОМПЛЕКСАМИ

Капанадзе Т., Чалидзе Н., Ломидзе Н., Гурбелеишвили Л.
Грузинский Технический Университет

Резюме

Рассмотрены методы разработки систем принятия решений, основанных на знаниях для
использования в нештатных, нестандартных, чрезвычайных ситуациях. для решения многих
нестандартных задач требуются нетрадиционные методы, использующие как формализованные
методы решения задач (математические), так и неформализованные методы решения (методы
искуственного интелекта). А так же рассмотрена структура системы поддержки принятия
решения, как основное ядро интеллектуальной системы управления. Априорно
предложено включение модуля принятия эффективных решений в интеллектуальную
систему управления агробио технодинамическим комплексом, который, по мнению
авторов, значительно уменьшит время принятия решения и увеличит степень оптимальности.


