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mxedvelobiTi gamowveuli potencialebis damuSavebis 

zogierTi sakiTxebi 

elguja yubaneiSvili   

saqarTvelos teqnikuri uniersiteti 

reziume 

warmodgenilia eleqtroencefalogramidan mxedvvelobiTi gamowveuli potencialis 

miRebis meTodi. ganixileba furies da bergis gardaqmnebis gamoyenebiT gamowveuli 

potencialebis speqtruli analizis Sedegebi. naCvenebia, rom impulsuri SemTxveviTi 

signalebis dros bergis harmoniuli analizis gamoyeneba iZleva ukeTes Sedegs, vidre furies 

gardaqmna. naCvenebia sami homogenuri jgufis gamowveuli potencialis speqtruli analizis 

Sedegebi Tavis tvinis zogierTi darRvevebis diferencialuri diagnostikis dasazusteblad.  
sakvanZo sityvebi:  gamowveuli potenciali. speqtruli analizi. bergis harmoniuli 

analizi. furies gardaqmna. 
1. Sesavali 

Tavis tvinis gamowveuli potenciali (gp) warmoadgens tvinis fsiqikuri moqmedebis 

neirofiziologiuri kvlevebis obieqtur maCvenebels. is asaxavs aRqmis fsiqikur process, 

romelic gamowveulia garegani stimulis zemoqmedebiT da dakavSirebulia masTan mizez-

Sedegobrivi damokidebulebiT. gp-is meTodika upirveles yovlisa gamoyenebadia sensoruli 

funqciebis (mxedvelobis, smenis, somatiuri mgrZnobiarobis) obieqturi testirebisaTvis, 

organuli cerebraluri dazianebis lokalizaciaze ufro zusti cnobebis misaRebad, tvinis 

gamtari gzebis mdgomareobisa da paTologiuri procesebis dros, gansxvavebuli cerebraluri 

sistemebis reaqtiulobis Sesaswavlad. 

gp-is gamokvlevebi gamoyenebas poulobs klinikuri praqtikis mraval dargSi: 

periferiuli nervuli sistemis dazianebebi; zurgis tvinis dazianeba; tvinis naxevarsferos 

dazianeba; nervuli daavadebebi; metaboluri darRvevebi da sxva. 

mxedvelobiTi gamowveuli potencialebis Seswavla cerebraluri dazianebebis topikur 

diagnostikaSi, mxedvelobiTi sistemis mdgomareobis Sefasebis mniSvnelobis gaTvaliswinebiT, 

sakmaod perspeqtiulad warmogvidgeba. 

2. ZiriTadi nawili 

gamowveuli potenciali warmoadgens impulsur SemTxveviT process, romlisTvisac 

damaxasiaTebelia mokle xangrZlivoba da nulisagan gansxvavdeba mxolod im intervalSi, 

romlis dasawyisSic warmoiqmneba mxedvelobiTi organoebis gaRizianebis signali da qreba 

gaRizianebis moxsnis Semdeg. 

gamowveuli potencialebis gamokvlevebSi, ZiriTad moments warmoadgens spontanuri 

eleqtroencefalografiuli signalidan maTi gamoyofis procedura. amasTan uSveben, rom 

spontanuri eleqtroencefalograma (eeg) atarebs SemTxveviT xasiaTs, gp-s ki aqvs sakuTari, 

sakmaod stabiluri droiTi, amplituduri da fazuri maxasiaTeblebi. aqedan gamomdinare, eeg-

signali SeiZleba ganxilul iqnes, rogorc jami: 

( ) ( ) ( )tStRtW +=  , 

sadac 
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( )tR   _  tvinis spontanuri aqtivobis potencialia, 

( )tS  _ mxedvelobiTi organoebis gaRizianebis gziT miRebuli potenciali. Tu eeg-s 

gavasaSualoebT  
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sadac, 

n _ intervalebis raodenobaa, 

m _ j-ur intervalSi diskretuli mniSvnelobis signalebis raodenoba. maSin miviRebT 

gamowveul potencials: 
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samedicino diagnostikaSi biosignalebis damuSavebis meTodebidan ufro xSirad 

gamoiyeneba speqtruli analizi, radgan igi warmoadgens klasikur meTods, romelic gasazomi 

signalis sixSiruli Semadgenlobis daxasiaTebis saSualebas iZleva da romlis saSualebiTac 

xdeba samedicino diagnostikis amocanebis gadawyveta. magram, rodesac saqme gvaqvs mokle 

CanawerebTan, romlebic damaxasiaTebelia ara marto biosignalebisaTvis (gamowveuli 

potencialebi, sfigmograma), aramed impulsuri signalebisaTvis, sensoruli sistemebisaTvis 

da a.S., maSin klasikuri meTodebis gamoyeneba mizanSewonili ar aris, radgan maTi gamoyenebis 

SemTxvevaSi speqtruli Sefasebebi gamodis gadaadgilebadi da SeiZleba warmoiqmnas sxvadasxva 

problema, rogoricaa magaliTad speqtris damaxinjeba, gaJonva da sxva. arsebobs meTodebi, 

romlebic mokle Canawerebis dros sakmao upiratesobas flobsn klasikur speqtrul 

SefasebasTan SedarebiT. erT-erT aseT meTods warmoadgens bergis harmoniuli analizi. 

speqtruli analizis klasikuri meTodebi warmoadgens araparametrul Sefasebebs. 

parametrul  meTodebs miekuTvneba avtoregresiuli modelebi, sadac speqtruli funqcia 

damokidebulia modelis parametrebze. erT-erTi mizezi parametruli meTodebis gamoyenebisa 

is aris, rom aq saSualeba gveZleva miviRoT speqtruli simkvrivis funqciis ufro zusti 

Sefaseba, vidre speqtruli analizis klasikuri meTodebis gamoyenebisas. garda amisa, 

parametrul meTods gaaCnia maRali speqtruli garCevadoba. 

avtoregresiuli modelebi SeiZleba daiyos or kategoriad: monacemTa blokuri 

damuSavebis da mimdevrobiTi monacemebis damuSavebis algoriTmebad. radgan, blokuri 

damuSavebis modeli gamoiyeneba mcireganzomilebiani signalebis dasamuSaveblad, amitom 

gamowveuli potencialebis speqtruli analizisaTvis gamoyenebuli iyo avtoregresiis 

blokuri damuSavebis bergis harmoniuli analizis meTodi, romelmac miiRo bergis 

maqsimaluri entropiis saxeli.  

mcireganzomilebiani droiTi mwkrivebisaTvis  bergis meTodi, sxva meTodebTan 

SedarebiT, iZleva speqtruli simkvrivis funqciis saukeTeso Sefasebas. es rom TvalnaTliv 

vaCvenoT, amisaTvis gamoviyenoT determinirebuli signali, kerZod sinusoida da misi 

analizis safuZvelze SevadaroT bergisa da furies gardaqmnis meTodebi.  
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cnobilia, rom sinusoidis speqtruli simkvrive delta funqciaa. furiesa da bergis 

gardaqmnis gamoyenebis Sedegad mocemuli sinusoidis speqtruli simkvrivis funqcia 

warmodgenilia Sesabamisad 1-el da me-2 naxazebze:  

furies swrafi gardaqmna
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imisaTvis, rom davadginoT, Tu romeli speqtruli simkvrivis funqciis Sefasebaa 

ufro zusti, gamoviyeneT maTematikuri statistikis meTodebi. aRmoCnda, rom statistikurad 

miRebuli speqtruli simkvriebis funqciebi sakmaod gansxvavdeba erTmaneTisagan, kerZod, 

bergis meTodiT miRebuli speqtris cvalebadobis  maCveneblebi mniSvnelovnad naklebia 

furies gardaqmniT miRebuli speqtris cvalebadobis maCvenebelze. aqedan gamomdinare, bergis 

gardaqmniT miRebuli speqtruli simkvrivis funqciis Sefaseba mcireganzomilebiani droiTi 

mwkrivisaTvis uekeTesia furies gardaqmniT miRebul Sefasebaze.  
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gamokvleuli iyo gamosacdelTa sami asakobrivi jgufi: 

I jgufi Sedgeboda 29-dan 41 wlamde asakis mamrobiTi sqesis 30 gamosacdeli 

pirisagan. isini SeiZleba mivakuTvnoT praqtikulad janmrTel individebs, gansakuTrebiT 

gulis paTologiebTan damokidebulebaSi. 

II jgufi Sedgeboda mamrobiTi sqesis gamosacdeli pirovnebebisagan gulis iSemiuri 

daavadebis niSnebis gareSe, 46-56 wlis (saSualo asaki 49,3 ± 2,52 weli) asakobrivi jgufi.  

III jgufi Sedgeboda mamrobiTi sqesis 46-56 wlis (saSualo asaki 51,1 ± 3,03 weli) 

pacientebisagan gulis iSemiuri daavadebis niSnebiT.  

gamokvleuli sami jgufisaTvis, eqsperimentis Catarebis dros miRebuli mxedvelobiTi 

gamowveuli potencialebis speqtruli analizis Sedegebi warmodgenilia Semdeg naxazebze: 
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me-3,4,5 naxazebi Seesabameba I, II da III jgufis mxedvelobiTi gamowveuli 
potencialebis tipiur speqtrul simkvriveebs. rogorc statistikurma gamoTvlebma gviCvena, 

samive jgufis speqtruli simkvrivis funqciebi statistikurad gansxvavdeba erTmaneTisagan, 
rac imis maCvenebelia, rom speqtruli analizis gamoyenebiT SesaZlebelia zogierTi 
diagnostikuri amocanebis gadawyveta. 

3. daskvna 

• impulsuri SemTxveviTi procesebisaTvis bergis harmoniuli analizi iZleva speqtruli 
simkvrivis funqciis ufro zust Sefasebas vidre furies gardaqna. 

• mxedvelobiTi gamowveuli potencialebis speqtruli analizi warmoadgens 
nevrologiur kvlevebSi zogierTi diferencialuri diagnostikis dazustebis meTods. 
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SOME QUESTIONS OF PROCESSING THE VISUAL EVOKID POTENTIALS  
Kubaneishvili Elgudja 

Georgian Technical University 

Summary 
In article the technique of reception of the visual evokid potentials from electroencephalograph 

signal is resulted. Results of the spectral analysis with application of the transformation of Fourier and 
Berg are considered. The advantage of the harmonious analysis of Berg before transformation of Fourier is 
shown at pulse casual processes. The results of the spectral analysis of three homogeneous groups for 
specification of differential diagnostics of some brain infringements are also considered.  

 
НЕКОТОРЫЕ  ВОПРОСЫ  ОБРАБОТКИ  ЗРИТЕЛЬНЫХ   

ВЫЗВАННЫХ ПОТЕНЦИАЛОВ 

Кубанеишвили Е.С. 
Грузинский Технический Университет 

Резюме 

Приведена методика получения из электроэнцефалографического сигнала зрительных 
вызванных потенциалов. Рассмотрены результаты спектрального анализа с применением 
преобразований Фурье и Берга. Показано преимущество гармонического анализа Берга перед 
преобразованием Фурье при импульсных случайных процессах. Рассматриваются результаты 
спектрального анализа трех гомогенных групп для уточнения дифференциальной диагностики 
некоторых нарушений головного мозга. 

                        


