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audiometriuli sistemis kompiuteruli aqsesuaris da  
programuli uzrunvelyofis damuSaveba  

 akaki faRava 

saqarTvelos teqnikuri universiteti 

reziume 

Catarebuli literaturuli da samedicino aparaturis mwarmoebelTa katalogebSi 

arsebuli modelebis mimoxilvis safuZvelze ganxilulia kompiuteris aqsesuaris da 

programuli uzrunvelyofis damuSavebis aqtualoba audiometriuli kvlevebisTvis farTo 

moxmarebis personalur kompiuterze.  upirvelesyovlisa, dasabuTebulia am samuSaos 

mizanSewoniloba.  arsebuli audiometriuli kvlevis meTodikis safuZvelze Sedgenilia 

programuli uzrunvelyofis algoriTmi. kvlevis obieqtivizaciis da gamartivebis mizniT 

damuSavebulia sakvlev sixSireTa SemTxveviTi SerCevis algoriTmi, maTi amplitudis 

programeli regulireba da signalis, saWiroebis mixedviT, “TeTr xmaurTan” Sereva. 

gamokvlevis algoriTmidan gamomdinare, SerCeulia integraluri mikrosqemebi 

personaleri kompiuteris paraleluri portis aqsesuarisTvis.  principialuri sqemis da 

paraleluri portis parametrebis gaTvaliswinebiT damuSavda aqsesuaris marTvis 

algoriTmi da programa. statiis dasasruls ganxilulia am sistemis gaumjobesebis 

SesaZlebloba teqnikuri maxasiaTeblebis gaumjobesebis da Rirebulebis Semcirebis 

TvalsazrisiT. 

sakvanZo sityvebi: audiometria. paraleluri porti. kompiuteris aqsesuari. 

samedicino aparatura. 

1. Sesavali 

literaturuli mimoxilvidan Cans, rom Tanamedrove audiometriuli kvlvevis 

aparatura agebulia sakmaod maRali donis integraciis sqemoteqnikur bazaze an 

mikroprocesorebze. magram maT umetesobas gaaCnia kompiuterTan kavSiris aucilebloba 

rogorc kvlevis Sedegebis dokumentirebisTvis, aseve maTi monacemTa bazaSi SetanisaTvis. 

rogorc Ziebam gvaCvena, sul ufro farTo gamoyenebas hpoveben audiometrebi 

personaluri kompiuteris bazaze, sadac sacdeli signalebi Cawerilia lazerul 

matarebelze da pacients miewodeba audio arxidan yursasmenebis meSveobiT.  am 

SemTxvevaSi audiometriuli kvlevis Rirebuleba ganisazRvreba mxolod programuli 

uzrunvelyofis RirebulebiT. aseTi sistemis uaryofiT mxares warmoadgens kvlevis 

xarisxis mniSvnelovani damokidebuleba kompiuteris audio arxis teqnikur 

maxasiaTeblebze. cnobilia, rom maRali xarisxis audio arxebi sakmaod Zviria da 

samedicino diagnostikaSi gamoyenebisas moiTxovs am dargis maRalkvalificirebuli 

specialistis mier Semowmebas. 

swored zemoTaRniSnulidan da kvlevis ufro meti obieqtivizaciis da rogorc 

aparaturis, aseve gamokvlevis Rirebulebis Semcirebis mizniT Cvens mier daisva amocana 

Segveqmna kompiuteris martivi periferiuli mowyobiloba, romelic Sesabamisi 

programuli uzrunvelyofis saSualebiT mogvcemda srulfasovani obieqturi 

audiometriuli kvlevis Catarebis saSualebas. 

Cveni azriT, kvlevis obieqturoba gacilebiT gaizrdeba, Tu kvlevis obieqtis 

yuradRebas ar miiqcevs mkvlevari (eqimi), anu pacienti gamokvlevis periodSi marto 

iqneba. meore da Zalzed mniSvnelovan faqtorad migvaCnia, rom xmovani gaRizianebis 
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sixSire Seicvleba kompiuteris mier SemTxveviTi SerCeviT. agreTve xmovani gaRizianebis 

simZlavrec ganisazRvreba Sesabamisi algoriTmiT. 

garda zemoTaRniSnulisa imis gamo, rom es mowyobiloba aris rogorc kompiuteris 

aqsesuari, xolo kompiuterebi ukve gaaCniaT yvela laboratorias, audiometriuli 

kvlevis sistemis Rirebuleba ramdenimejer Semcirdeba da ar moiTxovs mkvlevaris 

specifikur kvalifikacias.  

2. ZiriTadi nawili 

sistemis Sesaqmnelad ganvixiloT kvlevis algoriTmi. 

arsebuli meTodikis mixedviT gamokvlevebis procedura Semdegia: 

1. paciants aTavseben xmaurgaumtar oTaxSi da acmeven yursasmens. 

2. rig-rigobiT marcxena da marjvena yurSi miewodeba sxvadasxva sixSiris da 

simZlavris sinuroidaluri akustikuri bgerebi. 

3. rodesac pacients esmis Sesabamisi sixSiris da simZlavris akustikuri bgera, is 

aWers specialur Rilaks. 

4. Rilakis daWeris Sesabamisi sixSire da simZlavre fiqsirdeba kompiuteris 

mexsierebaSi (arsebul sistemebSi – Sesabamisi mexsierebis mowyobilobaSi). 

5. kvlevis dasrulebisas am maCveneblebis mixedviT aigeba audiograma, romlis  

mixedviTac fasdeba smenis organoebis mdgomareoba. 

aqedan gamomdinare, Cvens mier Seqmnili sistema unda uzrunvelyofdes: 

1. akustikuri diapazonis sxvadasxva sixSiris bgerebis generacias da maTi 

simZlavris regulirebas avtomaturad, garkveuli kanonzomierebiT. 

upirveles yovlisa, radgan obieqtivizaciis erT-erTi pirobaa araprognozirebadi 

sixSiris generaciaa, saWiroa movaxdinoT am sixSiris ganmsazRvreli koeficientis 

generacia. 

arsebuli audiometrebi saSualebas iZlevian gadaviRoT audiograma 100 hc-dan 8000 

hc-mde 12 wertilSi (erTi yurze), radgan Cveni sistema avtomarizirebulia da 

Sesabamisad igive kvlevis periodSi SegviZlia mrudis gasaumjobeseblad meti wertilis 

gadaReba. 

arsebuli meTodikis safuZvelze Cven SevirCioT sixSireebi 100 hc-dan 10 khc-mde 

Semdegnairad. 

125, 250, 500, 750, 1000, 1500, 2000, ... 10000 hc. 

amrigad, sul 24 wertili. amplituda vareguliroT _ 10 db-dan +90 db-mde bijiT. 

imisTvis, rom aRniSnuli sixSireebis generacia moxdes, SemTxveviTi kanonzomierebiT 

programulad, saWiroa Sesabamisi koeficientebi (1-dan 24-mde) ganvalagoT SemTxveviTi 

mimdevrobiT Sesabamisi funqciis gamoyenebiT. algoriTms eqneba Semdegi saxe (nax. 1). 

mimdevrobis gansazRvris Semdeg saWiroa movaxdinoT Sesabamisi sinusoidaluri 

funqciis generireba programulad da misi miwodeba maZliereblis Sesasvlelze. rogorc 

sistemis funqcionirebis algoriTmidan Cans, signalis miwodebis procesSi xdeba 

programulad gaZlierebis koeficientis cvlileba yovel 5 wamSi da Tu pacientisgan 

pasuxi ar aris, gaZlierebis koeficienti avtomaturad izrdeba. algoriTmSi agreTve 

saWiroa gaviTvaliswinoT sakvlevi signalis sxvadasxva yurSi miwodeba aseve SemTxveviTi 

kanoniT. gaZlierebis koeficientis samarTavad da signalis marjvena an marcxena yurSi 

miwodebisTvis gamoviyenoT paraleluri porti. 
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zemoaRwerili sistemis funqcionaluri sqema naCvenebia naxazze. 
 

 
  

standartuli konfiguraciis personaluri kompiuteriT xorcieldeba pacientis 

monacemTa Setana, sakvlevi signalis generacia da cag-is Sesasvlelze miwodeba, 

dabalsixSiruli maZlierebelis gaZlierebis koeficientis marTva da pacientis mier 

Rilakis daWeris fiqsacia. kvlevis dasrulebis Semdeg Sedegebis displeize an sabeWd 

mowyobilobaze gatana.  kompiuteris programuli uzrunvelyofis blok-sqema naCvenebia 

qvemoTmoyvanil naxazze. 
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 audiometriuli kvlevebis dros harmoniuli signalTan erTad pacients miewodeba 

“TeTri” xmauri, amisaTvis algoriTmSi pacientis monaacemebTan erTad gaTvaliswinebulia 

amis saWiroebis gansazRvra w -sTvis 1-is an 0-is miniWebiT. 

 algoriTmSi −0f iT aRniSnulia 10 kHz harmoniuli mdgeneli. −)( jK harmoniulis 

nomeria, xolo Sesabamisi sixSire ganisazRvreba )(/0 jkf SefardebiT. 

 harmoniuli signalis amplitudis zrda xorcieldeba wrfivad, yovel 3 wamSi, rac 

algoriTmSi naCvenebia −r is cvlilebiT erTi harmoniuli signals miwodebis ciklSi. 

 algoriTmidan gamomdinare, audiometriisaTvis kompiuteris aqsesuari warmoadgens 

paralelur portze misaerTebel mowyobilobas, romelic Seicavs cag-s, analogur 

filtrs, dabalsixSirul maZlierebels da misi programulad marTvadi gaZlierebis 

regulators.  Cvens mier damuSavebuli sistemis aqsesuarisTvis SevirCieT Semdegi 

integraluri mikrosqemebi: cag-i  X5188, gardaqmnis sixSire– MHz40 ; maZlierebeli – 

TDA1519A; programulad marTvadi gaZlierebis regulireba standartuli meTodiT. 

 

3. daskvna 

 amrigad, radgan personaluri kompiuterebi ukve gaaCniaT umetes laboratorias, 

zemoTaRwerili kompiuteris paraleluri portis aqsesuari da programuli 

uzrunvelyofa saSualebas iZleva audiometriuli kvlevis sistemis da TviT gamokvlevis 

Rirebulebis ramodenimejer Semcirebisa da ar moiTxovs mkvlevaris maRal kvalifikacias. 

imis gamo, rom kvlevis procesi mTlianad avtomatizirebulia, Seicavs sakvlev sixSireTa 
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SemTxveviTi SerCevis algoriTmi da maTi amplitudis programel regulirebas, sxva 

analogiur sistemebTan SedarebiT gazrdilia kvlevis obieqturoba. 

rogorc sapatento da literatorul Ziebis, aseve sistemis damuSavebis procesSi 

gamoCnda, rom miRebuli Sedegebis gaTvaliswinebiT sasurvelia damuSavdes personalur 

kompiuterze audiometriuli kvlevis sistemis programuli uzrunvelyofa xmovani 

baraTis gamoyenebiT.  ukanasknelis teqnikuri parametrebis TviTtestirebis  da sabaziso 

sixSiris zusti avtomaturi gansazRvris algoriTmis SemTxvevaSi gacilebiT 

gaaumjobesebs kvlevis xarisxs da Seamcirebs Rirebulebas. 
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DEVELOPMENT OF COMPUTER PERIPHERAL AND SOFTWARE  
FOR THE AUDIOMETRIC SYSTEM 

Pagava A.V. 
Georgian Technical University 

Summary 

On the basis of the analysis of the catalogs of the producing firms and literature, 
taking into account the contemporary tendencies of the development of modern medical 
equipment, the need to develop computer peripherals for utilizing the computer of common 
use for conducting of audiometric research is specified. For the objective study, the algorithm 
of the random supply of test frequency actions at single shot is proposed, taking into account 
entire range. Computer peripheral is realized for the parallel port of computer on the 
microcircuits of high integration - DAC MAX5188 and the stereo-amplifier TDA1519. On 
the basis of the standard procedure comprised algorithm and program of audiometric of 
studies are developed.  
 

РАЗРАБОТКА КОМПЬЮТЕРНОГО АКСЕСУАРА И ПРОГРАММНОГО 
ОБЕСПЕЧЕНИЯ ДЛЯ АУДИОМЕТРИЧЕСКОЙ СИСТЕМЫ 

Пагава А. В. 
Грузинский Технический Университет 

Резюме 
На основании анализа каталогов выпускающих медицинскую аппаратуру фирм, 

современных тенденций разработок и соответствующей литературы, обоснована 
необходимость создания приставки для компьютера общего назначения, позволяющей 
проводить аудиометрические исследования. С целью oбъективизации исследования 
предложен алгоритм  случайной подачи тестовых частотных воздействий, программное 
регулирование их амплитуд и, в случае необхдимости, смешивание с «белым шумом». 
Приставка реализована для параллельного порта компьютера на  микросхемах высокой 
интеграции - ЦАП-е D MAX5188 и стереоусилителе TDA1519. На основании стандартной 
методики составлены алгоритм и программа аудиометрических исследований. 
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