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yvelas,  visac  saqme  hqonia  istoriul  CanawerebTan,  axsovs  ara-
naturaluri,  am  dokumentebisaTvis  damaxasiaTebeli  monotonuri
bgera,  romelsac  warmoqmnis    diski  an  cilindri.  es  gamowveulia
imiT,  rom  Caweris  jaWvSi  aris  ori  arsebiTi  nawili,  romelic
Semosul  bgeras  cvlis.  es  nawilebia  Camweris  rqovana  da  TviT
Camweri.  mTeli  sistema  muSaobs  pasiurad  eleqtrul  SegrZnebaSi,
rac  imas  niSnavs,  rom  aq  araa  aqtiuri  gaZliereba.  amgvari  sistema
xazs  usvams  zogierT  sixSireebs.  amitomac  aq  Caweris  dros  warmo-
iqmneba   xarvezebi.  Camweris  rqovanas  aqvs  dabali  sixSiris    gamom-
rTveli,  romelic  damokidebulia  xvrelis  Sesasvlelis  diametr-
ze  da  warmoqmnis  rezonanss  _  orive  boloSi  Ria  stviris  msgav-
sad,  daiSleba  ra  sixSireebis  momatebiT  mTel  amplitudaSi.  Zali-
an  maRali  bgeris  wnevis  doneebi  rqovanas  mizeziT  ganapirobebs
damatebiT  rezonansebs  arasasiamovno  xarvezebTan  erTad.

Camweri  gardaqmnis  xmis  wnevas  membranis  saSualebiT,  romelTa-
nac  mWreli  saWrisi  aris  mimagrebuli.  membrana  aris  Sesabamisi
masalis  (qarsi,  SuSa,  xe  da  a.S.)  Zalian  Txeli  firfita.  am  firfi-
tas  gaaCnia  sixSireze  reaqciis  SezRuduli  saSualeba  da  aseve
warmoqmnis  rezonansebs.  yvelaferi  es  erTad  qmnis  adreuli  Cana-
werebisTvis  tipur  bgeras,  sadac  sixSire  ar  aRemateba  telefo-
nis  zaris  sixSires.  yvela  qarTuli  cvilis  lilvaki  Cawerili    iyo
mxolod  am  teqnologiis  gamoyenebiT.

aris  Tu  ara  saSualeba  moaxdino  sixSireebis  radikaluri  ko-
reqtireba?  realurad  ara,  magram  SegiZliaT  Canaweri  gaakeToT
ufro  mosmenadi  _  SegiZliaT  moipovoT  informacia  bgeris  im
cvlilebebze,  romlebic  Canaweris  ganmavlobaSi  xdeba.  Tu  yu-
radRebiT  moismenT  msgavs  adreul  Canawerebs,  SeamCnevT  garkve-
ul  bgerebs,  romlebic  arseboben  fonis    xmaurSi  sasurveli  sig-
nalis  gareSedac.  es  bgerebi  iZlevian  informacias  Caweris  sixSi-
ris  reaqciaze  sasurveli  signalis  gareSe.  mizezi  TviT  Caweris
teqnikaSi  unda  veZioT.  Camweris  saWrisi,  romelic  Wris  CaRrmave-
bas,  moqmedebs  cvilis  lilvakis  carieli  cvilis  winaaRmdeg.  cvi-
lis  zedapiri,  romelic  iWreba,  ar  aris  SeuzRudavi  sirbilis.  is
aZlevs  Zalian  patara  da  mokle  biZgs  saWriss,  rac  axdens  Camweri
sistemis  stimulirebas.  amgvarad  Cawerili  da  Senaxuli,  igi  iZle-
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va  informacias  mTeli  Camweri  sistemis    Sesaxeb  sasurveli  signa-
lis  ararsebobis  dros.

Semowmebam  gviCvena,  rom  realuri  Canaweris  Caweris  procesSi
Sesruleba  iZleva  xarisxobrivad  msgavs  Sedegs,  magram  gansxvav-
deba  garkveuli  sixSireebiT.

sixSireze  reaqciis  arasasurveli  cvalebadobis  koreqciis  miz-
niT,  farTod  gamoiyeneba  zogierTi  signalis  filtraciis  meTo-
di.  igi gulisxmobs  gamoZaxilis  reversirebas,  raTa  is  gaxdes
brtyeli.  meTodi  araa  totalurad  obieqturi,  arsebiTi,  amitom
mecnierulad  arasasurvelia,  magram  is  iZleva  Rirebul  Sedegebs
CawerisaTvis.

sasurveli  signalis  gareSe  fonuri  xmauris  analizi  aseve  SeiZ-
leba  iyos  sasargeblo  im  lilvakebze  Canawerebis  mosaZebnad,  rom-
lebic  gakeTebulia  imave  aRWurvilobiTa  da  garemocviT.  roca
Camweris  sistemis  sixSireTa  reaqcia  iseTivea,  fonuri  xmauri  gviC-
venebs  imave  sixSireTa  speqtrs.

lilvakze  Tu  diskze  gakeTebuli  istoriuli  Canawerebis  res-
tavracia  iTxovs  Sesabamis  soft  Tu  hardware-s,  romelic    advilad
aumjobesebs  da  ar warmoqmnis damatebiT  Seferxebebs.  arsebobs  bev-
ri  xelmisawvdomi, magram ZviradRirebuli software.  Semowmebam  daa-
dastura,  rom isini  muSaoben  Zalian  efeqturad,  ar  warmoqmnian
arasasurvel  Seferxebebs.  Hardware  xelsawyoebis  TvalsazrisiT,
mSvenivrad  muSaobs  CEDAR-is  warmoebis  erTeulebi.

restavraciisas  wesadaa,  pirvelyovlisa,  uxeSi  darRvevebis  amo-
Reba.  pirveli  nabiji  yovelTvis  iqneba  redaqtireba,  meore  _
tkacunis  amoReba,  Semdgom  _  tkacatkuci  da  bolos  _  xmauris
Sesusteba,  Semcireba.  bolo  etapTan  mimarTebaSi, frTxilad  unda
viyoT  da  gaviTvaliswinoT  adamianis  smenis  fsiqoakustika.  yvela-
ze  mniSvnelovania,  ar  gafiltroT  signalTan  Zalian  axlos,  rad-
ganac  aman  SeiZleba  Secvalos  musikaluri  sakravebis  dasawyisi
bgera  da  gaxados  igi  arabunebrivi.

gaZlierebis  TiToeuli  nabiji  SeiZleba  gakeTdes  erTxel  da
mxolod  Sesabamisi  punqtis    SerCeviT. ganxorcielda  mTavari  sa-
restavracio samuSao Wavelab-iT aRWurvili aucilebeli danadgare-
biTa da  specialuri  aRmdgeni  programebiT  (declicker,  decrackler  da
a.S.).  damatebiT aRWurvilobas  moiTxovda  FFT  analizi da Sesabami-
si  gafiltvra.

pirvelyovlisa,  amoviReT  tkacuni.  sarestavracio  samuSaos
dros  aRmoCnda,  rom  3  ms-ze  xanmokle  tkacuni  amoiReboda  xeliT
an  avtomaturad  raime  vizualuri  Tu  smeniTi  Tanxlebis  gareSe.
problemebi  izrdeboda,  rodesac  tkacunebi  an  nakawrebi  am  zRvars
Zalian  gadascdeboda.
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Declicking-is  Semdeg,  mTelis  nawilebi,  SeniRbuli  tkacuniT,  xde-
ba  mosmenadi  pirvelive  jerze.

meore  nabiji  iyo  Decrackling.  “Crackle”  (tkacatkuci)  aris  saerTo
termini,  romelic  aRniSnavs  gramfirfitebis  uxeSi  zedapiris    pre-
singisas  warmoqmnil  fonur  xmaurs.  misi  xmauris  tipi  damokide-
bulia  gamoyenebul  dafxvnil  aspidze.

msgavsi  efeqtia,  rodesac  iWreba  cvili.  Tu  cvili  Zalian  erT-
gvarovania,  fonuri  xmauri  sasiamovno  iqneba;  Tu  cvili  araerTg-
varovania  _  maSin  fonuri  xmauri  iseTive  iqneba,  rogoric  presi-
rebuli  zedapiris  mqone  gramfirfitebis  CanawerebSi.

samuSaos  didi  nawili  Sesrulebulia.  is,  rac  darCa,  aris
frTxilad  da  yuradRebiT  gafiltvra  TviT  SigTavsze  zemoqmede-
bis  gareSe.

Tu  gvinda  Canaweri  gavxadoT  metad smenadi, Cven kidev erTi  na-
biji  unda  gadavdgaT.  pirvelyovlisa,  vaanalizebT  fonur  xmaurs
sasurveli  signalis  gareSe  FFT-s  meSveobiT.  speqtri  ar  aris  sru-
lad  gasworebuli.  is  gviCvenebs  ramdenime  gansakuTrebul  rezo-
nanss  dabali  sixSiris  rigSi  da  aseve  ramdenime  rezonanss  Sua
rigSi.  is  mTavrdeba  maxvili  cut-off-iT    daaxloebiT  3,5kHz.  advi-
lad  SeiZleba  ganvasxvavoT  sixSiris  ori  rigi:  dabali  rigi,  rome-
lic  mimarTulia  fonografis qaraxsisaken  da  maRali  rigi,  mimar-
Tuli  Camweris  yuTisken.  Tu  gvinda  xmauris  gaTanabreba  da  misi
Sesusteba,  aseve  unda  gavaTanabroT  Cawerili  xmac,  rac      ufro
gasagebs  gaxdis  mTels  Canawers.  is  kargad  imuSavebs  sakmaod  maRa-
li  sixSireebis  doneebze.  im  monakveTebSi,  sadac  aris  Zalian  maRa-
li  bgeris  wnevis  doneebi,  Camweri  rqovana  (qaraxsa)  warmoqmnis
damatebiT  rezonansebs,  romelTac  mivyavarT  mniSvnelovan
xarvezebTan.  swori  informaciis  misaRebad  damatebiTi  FFT  in-
formacia  unda  SevuTavsoT  FFT-s,  romelic  gakeTda  fonuri  xma-
urisTvis,  raTa  movZebnoT  ZiriTadi  sixSireebi  damatebiTi  Sesar-
Cevi  gafiltvrisaTvis.  am  filtris  gamoyenebiT  gamaRizianebeli
rezonansebis  umetesoba  SeiZleba  Sesustdes  da  amgvarad,  bgera
gaxdes  ufro  sufTa.  unda  aRiniSnos,  rom  Cems mier warmodgenil
meTods  obieqturad  aklia  mkacrad  zusti  mecnieruli  dasabuTe-
ba.  amis  miuxedavad,  is  sasargebloa,  radgan  gasagebs  xdis  zogi-
erT  sityvier    ganmartebas.
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