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reziume

ofTalmologiuri daavadebebis gamomwvev mizezebad sxvadasxva faqtorebi gvevlineba.

ofTalmologiur gamokvlevebSi perimetria warmoadgens erT-erT yvelaze informatiul

sadiagnostiko saSualebas. mis SesaZleblobebSi Sedis ara mxolod TiTo Tvalis

fotosensitiurobis xasiaTis dadgena aramed mxedvelobiT-nevrologiuri gzebis travmebis

simZimis dadgena. kompiuteruli teqnologiebis integrireba perimetrul sistemebSi

mxedvelobis arealSi umniSvnelo defeqtis dadgenis saSualebas iZleva. perimetriis

sistemis sensoruli monitoriT integraciis Sedegad SesaZlebelia sistemis

gamartivebuli marTva. sistemis simartive da gamosadegoba saSualebas iZleva misi gare-

hospitalur gamoyenebisTvis.

sakvanZo sityvebi: ofTalmologia. Pperimetria. mxedvelobis veli. mikrokontroleri.

1. Sesavali

21 saukunis ganmavlobaSi Cven momswreni gavxdiT komunikaciebis da informaciuli

teqnologiebis mkveTrad gazrdili rolisa yvela sferoSi. informaciuli teqnologiebis

da komunikaciebis axalma SesaZleblobebma da farTo misawvdomobam garkveuli uaryofiTi

zemoqmedeba iqonia im daavadebebis ganviTarebis procesebze, romelic gamowveulia

specifiur organoebze fiziologiuri datvirTvis gazrdiT. bolo wlebis ganmavlobaSi

ofTalmologiuri daavadebebis SemTxvevebis ricxvma rogorc bavSvebSi, aseve mozrdilebSi

mkveTri zrda ganicada [1]. ofTalmologiuri daavadebebis gamomwvev mizezebad sxvadasxva

faqtorebi gvevlineba: Tandayolili daavadebebi, travmatuli dazianebebi, arasasurveli

garemo pirobebis zemoqmedeba da mxedvelobis organoebis aranormirebuli datvirTva [2].

mxedvelobis unaris daqveiTebis gamomwvevi mizezebi mxolod mxedvelobis organoebis

daavadebebiT ar Semoifergleba. iseTi gavrcelebuli daavadebebi rogoric aris

nevrologiuri daavadebebi, diabeti, aTerosklerezi da a.S negatiur zemoqmedebas axdens

mxedvelobis organos normalur funqcionirebaze [3].

ofTalmologebTan viziti ZiriTadad xdeba mxedvelobis gauaresebis SemTxvevaSi, rac

mxedvelobis arealis sivrciTi damaxasiaTebeli faqtoria. mxedvelobis areals

warmoadgens sivrce, romelsac adamianis Tvali aRiqvams im pirobebSi rodesac

mxedvelobis veli aris statikuri da adamianis mzera da Tavi dafiqsirebulia.

mxedvelobis arealis aRqma Tvalis badisebri garsis (baduris) periferiuli nawilis

funqciaa xolo mxedvelobis arealis fiziologiuri sazRvrebi  damokidebulia Tvalis

mxedvelobiTi nawilis da mxedvelobiTi centris mdgomareobaze.

ofTalmologiur gamokvlevebSi perimetria erT-erT yvelaze informatiuli

sadiagnostiko saSualebaa. mis SesaZleblobebSi Sedis ara mxolod TiTo Tvalis

fotosensitiurobis xasiaTis dadgena, aramed mxedvelobiT-nevrologiuri gzebis travmebis

simZimis dadgena.

kinetikur da statikur perimetrias, romlebic perimetriis ori gansxvavebuli

teqnologiaa, axasiaTebs dadebiTi da uaryofiTi mxareebi romlebic garkveul wilad

perimetris dizainiT aris ganpirobebuli [4,5]. perimetri aris adamianis mxedvelobis



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS - No 2(18), 2014

101

arealis ganmsazRvreli instrumenti. gamokvlevis proceduris ganmavlobaSi pacienti

afiqsirebs Tavis mxedvelobas mis winaSe centrSi moTavsebul wertilis mimarT, romelic

Tavis mxriv hemisferos erTgvarovan zedapirze aris dislocirebuli. kvlevis

ganmavlobaSi pacients hemisferos sxvadasxva wertilebidan miewodeba impulsebi.

gamokvlevis procesSi pacienti mis mier aRqmul yovel impuls specifiur Rilakze TiTis

daWeris meSveobiT atyobinebs sistemas. am meTodiT SesaZlebelia mxedvelobis arealis da

masSi arsebuli defeqtebis  gansazRvra.

arsebobs perimetris sxvadasxva tipebi. statikur perimetriaSi moZravi obieqti

Canacvlebulia muq fonze/zedapirze damagrebuli mcire zomis sinaTlis sxivebis

wyaroebis sistemis mier. im SemTxvevaSi Tu pacients aReniSneba mxedvelobiTi arealis

garkveuli dazianeba mas ar SeuZlia sinaTlis im wyaroebidan wamosuli sxivebis aRqma

romlis deteqciisTvis pasuxismgebeli ubani aqvs dazianebuli. Tanamedrove pirobebSi

imisaTvis rom ganvsazRvroT mxedvelobis areali xSirad gamoiyeneba kompiuteruli

teqnologiebis gamoyeneba. kompiuteruli teqnologiebis integrireba perimetrul

sistemebSi mxedvelobis arealSi umniSvnelo defeqtis dadgenis saSualebas iZleva. aseT

sistemebs kompiuterizebuli perimetris sistemebi ewodebaT [6].

arsebuli arkisebri da hemisferuli kinetikuri perimetrebi iZlevian saSualebas

ganvsazRvroT mxedvelobis arealis periferiuli sazRvrebi da maTi danakargebi.

mxedvelobis arealis Semowmebis testireba agreTve SesaZlebelia feradi da sxvadasxva

zomis da sikaSkaSis stimulebis gamoyenebiT. saerTaSoriso bazarze arsebuli komerciuli

statikuri perimetris sistemebs („Rodenstock“, „Humphrey“, „Octopus“, „Perikom“ da

a.S) ar gaaCnia sxvadasxva zomis stimulebis Cvenebis SesaZlebloba. isini aRWurvilia

skriningis programuli uzrunvelyofiT, raTa moaxdinos mxedvelobis arealis gansazRvra

statikuri kompiuteruli perimetriis meTodebiT. bolo Taobis perimetrebi aRWurvilia

Sesabamisi programuli uzrunvelyofiT, rac kinetikuri izopterperimetriis Catarebis

saSualebas iZleva.

2. ZiriTadi nawili

kompiuteruli statikuri perimetriis meTodi muSavdeboda da srulyofas ganicdida

bolo 20 wlis ganmavlobaSi. am periodSi SumaSavda centraluri da periferiuli

mxedvelobis arealis gamokvlevasTan asocirebuli kvleviTi programebi da strategiebi.

gansazRvrulia raodenobrivi indikatorebis indeqsebi, rac iZleva miRebuli Sedegebis

metad ibieqtur Sefasebas. kvlevis teqnologiiis sirTule ukavSirdeboda diagnostirebis

aucileblobasa da specifiurobis rolis gazrdas. mkveTrad gaizard eqimis roli,

romlis farglebSic man sxvadasxva ganmapirobebeli faqtorebis gaTvaliswinebiT unda

moaxdinos miRebuli monacemebis kompetenturi Sefaseba.

Cvens mier SemoTavazebuli mxedvelobis velis diagnostirebis kompiuterizebuli

sistema gankuTvnilia mxedvelobis arealis centraluri nawilis gamokvlevisTvis. misi

gamoyenebiT SesaZlebelia kvlevebis Catareba rogorc stacionarul, aseve ara-

stacionaruli garemoebebSi. integrirebulia universaluri monacemTa baza, romelic

inaxavs pacientebis testirebis Sedegebs.

sistemis funqcionireba SeiZleba daiyos sam jgufad, romlebic maTze dakisrebuli

funqciebis mixedviT aris ganpirobebuli:

• sistemis da gazomviTi parametrebis regulireba;

• Tvalis fotosensitiurobis gazomvis procedura;
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• monacemTa daTvaliereba da maTi analizi.

sistema Sedgeba oTxi ZiriTadi modulisgan: perimetris hemisfero, stimulebis

warmomqmneli da makontrolirebeli moduli, pacientis mzeris monitoringis moduli da

diagnostikuri moduli. damatebiT struqturad SeiZleba agreTve CaiTvalos pacientis

nikapis regulirebadi dasadebi da pacientis indikatori.

1. perimetris hemisfero damzadebulia transparentuli plastikatisgan. stimulis

generirebis saSualebad gamoyenebulia Suq diodebis sistema. hemisferos ukana

erTgvarovan mxareze 24 meridianis gaswvriv ganlagebulia 216 cali Suq-diodi, romlebic

10 jgufis garSemo erTiandebian.

2. marTvis moduli romelic Sedgeba personaluri kompiuterisgan da specifiuri

programuli uzrunvelyofis moduliT warmoadgens sxvadasxva maxasiaTeblebis mqone

stimulebis warmosaCenad, romelic winaswar eqimi-operatoris mier aris Sesabamisad

SerCeuli.

3. diagnostirebis moduli iZleva gmxedvelobis arealis amsaxveli ruqis cifrul

formatSi gamotanis SesaZleblobas. damatebiT SesaZlebelia miRebuli monacemebis

amobeWdva da/an misi monacemTa bazaSi arqivacia.

4. pacientis mzeris monitoringis moduli aRWurvilia video kameris sistemiT raTa

Tavidan aviciloT kvlevis dros konkretuli stimuliT provocirebadi pacientis mzeris

gaqceviT miRebuli uzusto monacemebis testis SedegebSi interpretireba. programuli

uzrunvelyofa imaxsovrebs am konkretul stimuls da iZleva imis saSualebas rom

damatebiTi testis farglebSi xelaxla gamovikvlioT aRniSnul stimulze pacientis

reagireba.

pacientis indikatori gamoiyeneba raTa pacientma danaxul stimulze moaxdinos

reagireba, romelsac igi Rilakze daWeris meSveobiT afiqsirebs.

Suq-diodebis SeerTebis eleqtronuli sqema warmoadgens 10x24 matricas romelic

moiTxavs CamrTvelis arsebobas romelsac 34 gamosasvleli gaaCnia. SemaerTebeli

kondensatorebis da CamrTveli mowyobilobis gamosasvlelis raodenobebis Sesamcireblad

Cven viyenebT 10 x 12 SeerTebis matricas romelic 1-el naxazzea mocemuli. matricis

gadakveTebSi Casmulia ori Suq-diodi romelic paralelurad arian eerTmaneTTan.

nax.1. Suq-diodebis matricis fragmenti
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CamrTveli mowyobilobis adgilas gamoyenebuli mikrokontroleri PIC15 F887.
mikrokontroleri, romelsac 5 porti gaaCnia uzrunvelyofs Suq-diodebs Soris arsebul

kavSirs, personalur kompiuterTan kavSirs da kvlevis parametrebis SeyvanasTan

dakavSirebul kavSirs. CamrTvelis ZiriTadi sqema moyvanilia me-2 naxazze.

nax.2. CamrTveli modulis ZiriTadi sqema

mikrokontroleris garda, CamrTveli mowyobilobaSi integrirebulia 5V Zabvis

stabilizatori. sistema muSaobs da imarTeba personaluri kompiuteris meSveobiT.

stimulebis raodenobis da sikaSkaSis maxasiaTeblebis gansasazRvrelad personalur

kompiuterSi dainstalirebuli programuli uzrunvelyofa gadascems mikrokontrolers

Sesabamis brZanebebs. miRebuli brZanebebis Sedegad mikrokontroleri marTavs Suq-

diodebis sistemas misTvis winaswar gansazRvruli specifikaciis Sesabamisad. sikaSkaSis

Suq-diodebis luminescenciis sikaSkaSis marTva uzrunvelyofilia pulsis talRuri

sigrZis modulaciiT.

luminescenturi Suqdiodis fiqsacia miiRweva im Rilakze daWeriT, romelic

mierTebulia zemoxsenebuli mikrokontroleris erT-erT gamosasvlelze. sistema

funqcionirebs personaluri kompiuteris meSveobiT, programuli uzrunvelyofa

dawerilia Quick Basic daprogramebis enaze romelic Visual Studio-s garemoSi

funqcionirebs. Tvalis moZraobis deteqciis modulis programuli uzrunvelyofa

Sesrulebulia C# daprogramebis enis meSveobiT.
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PIC15 F887 mikrokontroleri aris Microchip-is erT-erTi uaxlesi produqti da

Sedgeba im yvela komponentisgan, romelic Tanamedrove mikrokontrolerebisTvis aris

damaxasiaTebeli. am tipis mikrokontroleri gamoirCeva maRali xarisxiT da misi

gamoyeneba SesaZlebelia mraval aplikaciebSi. me-3 naxazze gamosaxulia mikrokontroler

PIC15 F887-is sqema da misi gamosasvlelebi.

nax.3 mikrokontroleri PIC15 F887

mikrokontroler PIC15 F887 mikrokontroleris sqemuri diagrama warmodgenelia

me-4 naxazze.

nax.4 PIC15 F887 sqemuri diagrama

mikrokontroleris centraluri procesori damzadebulia RISC teqnologiaze, rac

mis SerCevaSi mniSvnelovani damaxasiaTebeli faqtoria. aseTi teqnologiis centraluri

procesori PIC15F877 mikrokontrolers aniWebs or did upiratesobas (nax.5):

• centralur procesors SeuZlia mxolod 35 martivi instruqciis miReba da

damuSaveba, maSin rodesac sxva tipis mikroprocesorebis dasaprogrameblad aucilebelia

200 instruqciebis codna;
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• programis Sesrulebis dro yvela instruqciis an brZanebisTvis aris erTnairi.

mikrokontroleris samuSao siCqare Tu iqneba gansazRvruli rogorc 200 MHz,
TiToeuli brZanebis an instruqciis SesrulebisaTvis sakmarisi iqneba 200 nanowami.

nax.5. mikroporcesor PIC15F877-is mexsiereba

integrirebuli kompiuteruli perimetriis sistemisTvis SerCeulia minikompiuteri,

romelic CamontaJebuli iqneba perimetriis sisitemis hemisferoSi (nax.6). mini-

kompiuterze SesaZlebeli iqneba perimetriis sistemis programuli uzrunvelyofis Cawera

nax.6. minikompiuteri XCY L-20Y

minikompiuteris eqsternaluri portebi saSualebas mogcems perimetriis kvlevidan

miRebuli monacemebis printerze amovbeWdoT, movaxdniTo maTi gadagzavna rogorc usadeno

aseve sadeniani qselis meSveobiT da a.S. perimetriis sistemis sensoruli monitoriT

integraciis Sedegad SesaZlebelia sistemis gamartivebuli marTva.

perimetriis sistemis sensoruli monitoriT integraciis Sedegad SesaZlebelia

sistemis gamartivebuli marTva. sensoruli ekranis meSveobiT perimetrze momuSave eqim-

operators saSualeba micema pacientis daregistrireba, misi monacemebis Seyvana,

gamosakvlevi Tvalis da kvlevis parametrebis SerCeva da a.S. programuli nawili, iseve

rogorc perimetruli monacemebi saSualebas iZleva pacientis demografiuli monacemebis,

diagnozis da sxva mniSvnelovani informaciis arqivaciis saSualebas. am tipis monacemebi

avtomaturad inaxeba mexsierebaSi, raTa saWiroebis SemTxvevaSi moxdes maTi gamoZaxeba.
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3. daskvna

sistemis simartive da gamosadegoba saSualebas iZleva mis gare-hospitalur

gamoyenebaSic, ris SemTxvevaSic SesaZlebelia kvlevis Sedegad miRebuli monacemebis

gadagzavna centralizebul monacemTa bazaSi, romelzec wvdoma eqnebaT eqimebs. kvlevebis

Sedegad miRebuli monacemebis ganxilvis Semdeg eqims saSualeba miecema medikamentebis

gamosawerad an samkurnalo gegmis (operaciuli intervenciis) dasagegmad. sistemis

operirebisas SesaZlebelia Semdegi parametrebis varireba: pacientis Tvals da perimetris

hemisferoze ganlagebuli Suq-diodebs Soris arsebuli manZili, marcxena an marjvena

Tvalis gamokvleva (OD, OS), fonis feri, stimulis sidide da stimulebis warmoCenebs

Soris arsebuli intervalis varireba, programaSi gaTvaliswinebulia mxedvelobis

fiqsirebis marTvis meqanizmi, rac gulisxmobs stimulis miwodebas brma wertilSi

(stimuli romelsac pacienti fiqsirebuli mzeris pirobebSi ver unda afiqsirebdes,

optikuri nervis dislokaciis gamo). es meqanizmi damatebiT sandoobas uCens miRebul

monacemebs da arsebul gamokvlevas.
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Summary

Ophthalmic diseases caused by various factors act as a trigger. Ophthalmologic examinations
Perimeter is one of the most informative diagnostic method. Its capacity includes not only visual
but also to determine the nature of the photosensitivity of each eye to determine the severity of
injuries, neurological roads. Computer technology to integrate the visual area of perimeter systems
allow determination of a slight defect. Perimeter system with touchscreen monitor can be the
result of the integration of the system with simplified management. The usefulness and simplicity
of the system allows for her outer-hospital use.

ОФТАЛЬМОЛОГИЧЕСКАЯ ПЕРИМЕТРИЯ С ИНТЕГРИРОВАННЫМИ
КОМПЬЮТЕРНЫМИ ТЕХНОЛОГИЯМИ

Гигилашвили Г., Гурцкая З.
Грузинский Технический Университет

Резюме

Глазные болезни могут быть вызваны различными факторами, Офтальмологическая
Периметрия является одним из самых информативных диагностических методов. Его
возможности  включает не только визуальную диагностика, но также позволяют определить
природу светочувствительности каждого глаза, чтобы определить серьезность ран,
неврологических путей. Компьютерная технология, предложена для того чтобы интегрировать
визуальную область системы периметра, что  позволяет определение даже небольшого дефекта.
Система периметра с монитором с сенсорным экраном может быть использована для
интеграции системы с упрощенным управлением. Полноценность и простота системы
допускают ее использование при вне- больничных условиях.


