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samuSaos zogadi daxasiaTeba 

 

Temis aqtualoba: istoriulad yovelTvis sirTules 

warmoadgenda informaciis swrafad da realur droSi gadacema, 

rasac xSirad warumatebeli Sedegebi mohqonda da radikalurad 

cvlida mimdinare procesebs. telekomunikaciis ganviTarebam 

daniSnulebis adgilamde informaciis uswrafesi da zusti gadacema 

gamoiwvia. prioriteti mieniWa mimarTulebebs, romlebic gacilebiT 

nakleb danaxarjebs moiTxovdnen da momxmareblis irgvliv sakmaris 

informaciul sivrces warmoSobdnen, ramac momxmareblebs fexis 

awyobis saSualeba misca msoflioSi mimdinare procesebze. 

zemoTqmulma ganapiroba telekomunikaciis saerTaSoriso 

institutebis Seqmna, romlebic sTavazoben da qmnian axal-axal 

standartebs telekomunikaciis sxvadasxva mimarTulebebSi.  

warmodgenil naSromSi ganxilulia signalebis damuSavebisa 

da gadacemisas arxebis kodirebis sakiTxebi. ganxilulia midgoma 

sxvadasxva teqnikur-problemur sakiTxTan mimarTebaSi. aseve 

asaxulia is etapebi da sirTuleebi, romlebic dResac  

aqtualurad dgas telekomunikaciis sferos winaSe, da ganxilulia 

samomavlo perspeqtivebi, romlebzec amJamadac intensiuri muSaoba 

mimdinareobs signalebis damuSavebisa da gadacemis meTodebis 

daxvewisa da srulyofis mizniT. 

 signalebis cifruli damuSavebis specialuri meTodebis 

gamoyeneba, romlebic amcireben informaciis siWarbes, iZleva 

arsebuli satelekomunikacio arxebis gamtarunarianobis gamoyenebis   

efeqturobis gazrdis saSualebas. mauwyeblobis moralurad da 

fizikurad moZvelebuli teqnikuri saSualebebis Secvla 

dakavSirebulia axali kompleqsebisa da sistemebis damuSavebisa da 

danergvis aucileblobasTan. aseT pirobebSi ufro mizanSewonili 

da ekonomiuria vizualuri da sxva saxis informaciis damuSavebisa 
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da gadacemis cifrul meTodebze gadasvla. aseTi tipis samuSaoebis 

efeqturobaze metyvelebs Tundac is faqti, rom aSS-is kongresis 

gadawyvetilebis Tanaxmad, ukve daiwyo gadasvla cifrul 

mauwyeblobaze, rac momavalSi gamoaTavisuflebs mraval sixSirul 

arxs (cifruli dividendi) da saxelmwifo xazinas Sematebs 

milionobiT dolars.  

cnobilia, rom Tanamedrove sazogadoebis politikuri, 

kulturuli da ekonomikuri aqtivoba mniSvnelovnadaa 

damokidebuli saimedo satelekomunikacio da gamoTvliTi teqnikis 

saSualebebze, romlebic uzrunvelyofen bgeriTi da 

gamosaxulebaTa signalebis damuSavebasa da gadacemas. msoflioSi 

informaciis sul ufro mzardi nakadis gadacemisa da misi Senaxvis 

(damaxsovrebis) aucileblobasTan dakavSirebuli telekomunikaciis 

cifruli arxebis gamtarunarianobisa da cifruli signalebis 

maxsovrobis mowyobilobebis tevadobis ekonomiurad gamoyenebis 

problema moiTxovs cifruli signalebis ekonomiurad warmodgenis 

maqsimalurad srulyofili meTodebis damuSavebasa da gamokvlevas, 

ris gamoc aRniSnuli problemis gadawyveta  telekomunikaciis 

sferos erT-erT aqtualur amocanas warmoadgens.   

sadisertacio   naSromis   ZiriTad  mizans warmoadgens 

farTod gavrcelebuli OFDM modulaciis Rrma analizi da 

programuli modelirebis saSualebiT misi upiratesobis naTlad 

warmoCena da, agreTve, im Sedegebis analizi, romlebic miiRweva 

LDPC-kodebis gamoyenebisas. 

kvlevis meTodebi: naSromSi dasmuli amocanebis gadasawyvetad 

gamoyenebulia: furies swrafi gardaqmna; albaTobis Teoriis 

meTodebi; kvadraturuli multipleqsuri orzoliani amplituduri 

modulacia; taneris grafi. 

ZiriTadi  Sedegebi  da  mecnieruli  siaxle.  naSromSi 

miRebuli ZiriTadi Sedegebi da maTi samecniero siaxle Semdegia: 
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1. naCvenebia UMTS qselis agebis principebi, masSi gamoyenebuli 

arxebis koduri dayofis meTodi – CDMA, monacemTa 

gadacemisa da momsaxurebaTa miwodebis modeli 3G qselebSi 

da warmodgenilia maTi xarisxisxobrivi Sefaseba. 

2. aRwerilia evropuli DVB-T standartis cifruli 

telemauwyeblobis gadamcemSi da mimRebSi signalis 

formirebis procesi kompiuteruli programis gamoyenebiT.  

3. ganxilulia UMTS-is videoservisebSi gamoyenebuli kodirebis 

sxvadasxva standartebi da maTi moqmedebis principebi. 

Catarebulia kodirebis siCqareebis analizi. gaanalizebulia 

standartebis srulyofis samomavlo tendenciebi.  

4. dadgenilia dabali simkvrivis mqone kodebis upiratesoba. 

Catarebuli kvlevis Sedegad naCvenebia, rom ara marto 

SesaZlebelia, aramed Zalzed xelsayrelicaa  LDPC kodebis 

optimizireba diferencialur dekoderTan SesabamisobaSi 

mosayvanad.  

     kvlevis Sedegebis gamoyeneba. sadisertacio naSromSi 

aRwerili modulaciis modelirebis algoriTmi SeiZleba 

gamoyenebul iqnes saswavlo procesSi meti TvalsaCinoebisTvis. 

     naSromSi miRebuli LDPC-kodebTan dakavSirebuli Sedegebi 

SeiZleba gamoyenebuli iqnes LTE qselebis dagegmarebisa da 

agebisas, ufro maRali siCqareebis miRwevis mizniT. 

     publikaciebi da naSromis aprobacia. naSromis ZiriTadi 

Sedegebi wardgenili da ganxilulia sxvadasxva dros gamarTul 

koloqviumebsa da konferenciebze: 

1.   pirvel da meore koloqviumze (Tbilisi, stu, 2011-2012); 

2. Winrock International Georgia-sa da aSS-s saerTaSoriso 

ganviTarebis saagentos (USAID) mxardaWeriT organizebul me-2 

saerTaSoriso samecniero konferenciaze: “energetika: 
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regionuli problemebi da ganviTarebis perspeqtivebi”, 

quTaisi, 2013 w. 

moxeneba Temaze: mesame Taobis mobiluri kavSiris sistema 

UMTS da misi funqciebi. 

3. Winrock International Georgia-sa da aSS-s saerTaSoriso 

ganviTarebis saagentos (USAID) mxardaWeriT organizebul me-2 

saerTaSoriso samecniero konferenciaze: “energetika: 

regionuli problemebi da ganviTarebis perspeqtivebi”, 

quTaisi, 2013 w. moxeneba Temaze: LTE teqnologia. 

     publikaciebi. disertaciis Sedegebi asaxulia saerTaSoriso 

samecniero JurnalebSi gamoqveynebul 3 naSromSi. 

naSromis struqtura. sadisertacio naSromi moicavs 110     

gverds da Sedgeba Sesavlis, eqvsi Tavis, daskvnis, gamoyenebuli 

literaturis siisa da danarTisgan.  

naSromis Sinaarsi 
 
      SesavalSi   dasabuTebulia   Temis   aqtualoba,  moyvanilia  

gamosakvlevi   sakiTxebis   mokle   mimoxilva,   Camoyalibebulia  

sadisertacio naSromis miznebi da amocanebi. CamoTvlilia  

Sedegebi, romlebic miRebuli iyo disertaciis damuSavebis dros. 

gansazRvrulia sadisertacio naSromis praqtikuli faseuloba da 

gamoyenebis sferos ZiriTadi aspeqtebi, romlebic gamotanilia 

dacvaze. 

     sadisertacio naSromis pirvel TavSi mocemulia UMTS qselis 

agebis ZiriTadi principebi, qselis arqiteqtura da am sistemaSi 

gamoyenebuli arxebis koduri dayofis meTodi  CDMA (Code Division 

Multiple Access). ukanasknel periodamde saubris gadacema miwiszeda 

mobiluri radiokavSiris sistemebSi warmoadgenda momsaxurebis 

ZiriTad saxeobas da Seadgenda sistemuri datvirTvis ZiriTad 

nawils. 
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vinaidan dReisaTvis daCqarebuli teqnologiuri progresi 

iZleva telekomunikaciis damatebiTi saxeobebis realizaciis 

saSualebas stacionaluri qselSi, logikuria is faqtic, rom 

izrdeba abonentTa moTxovnebi analogiuri momsaxurebebis 

saxeobebze mobiluri telekomunikaciis qselebSic. rogorc 

cnobilia, me-3 Taobis mobiluri telekomunikaciis qselebSi 

uzrunvelyofili unda iqnes: 

-  monacemebis maRalsiCqariani gadacemis farTo speqtri; 

-  multimedia; 

-  SeRweva Internet-is qselSi; 

-  videogamosaxulebebis gadacema; 

-  videokonferenckavSiris signalebis gadacema da sxva. 

dasmuli amocanidan gamomdinare, dReisaTvis me-3 Taobis 

mobiluri radiokavSiris sistemebSi informaciis gadacemis siCqare 

aRwevs 21 mbiti/wm-s IP teqnologiis gamoyenebiT. 

mobiluri kavSiris 3G sistemaSi gamoiyeneba arxebis koduri 

dayofis meTodi CDMA (Code Division Multiple Access). am dros 

sxvadasxva signalis gadacema xdeba erTdroulad erTsa da imave 

sixSirul zolSi, anu am SemTxvevaSi ar xdeba arxebis arc 

sixSiruli da arc droiTi dayofa. am dros salaparako  arxebis 

organizeba xdeba arxebis koduri dayofiT. es ki imas niSnavs, rom 

TiToeul abonents mieniWeba kodi da gadasacemi informaciis 

modulireba xdeba am kodis saSualebiT. sabazo sadgurSi xdeba 

misi demodulireba da imave algoriTmiT informaciis amoReba.  

miRebuli jamuri signali  s(t)=Σdi(t)ci(t) mravldeba kodur cj(t)  

signalebze  dj(t) = s(t) cj(t) = cj(t) Σdi(t)ci(t), sadac ci(t) kodebi isea 

SerCeuli, rom ci(t)cj(t) = {      .   
0 , i≠j 
 

 j  

 

1 , i=j  
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 funqcionaluri TvalsazrisiT qselis elementebi 

erTiandebian radioSeRwevadobis (an RAN-RADIO Access Network an  

UMTS RAN-UTRAN) qselSi, romelic asrulebs yvela aucilebel 

radiofunqcias, da sabazo qselSi (core Network), romelic asrulebs 

gamoZaxebis gadarTvas da marSrutizacias da, agreTve, monacemTa 

mierTebas gare qselebTan. Ggarda amisa, qselebis SemadgenlobaSi 

Sedis momxmareblis mowyobilobani (nax. 1).  

 

nax. 1.  UMTS  qselis sistemuri arqiteqtura 
 

specifikaciisa da standartizaciis TvalsazrisiT UE da 

UTRAN Sedgebian sruliad axali protokolebisagan, romlebic 

dafuZnebulia WCDMA axal radioteqnologiaze. sabazo qseli (CN)  

garkveuli xarisxiT GSM-is qselis arqiteqturaSic arsebobs. es 

garemoeba axali radioteqnologiis bazaze agebul sistemas aZlevs  

kargad cnobili da farTod gavrcelebuli CN teqnologiis 

gamoyenebis saSualebas, rac xels uwyobs aRniSnuli teqnologiis 

danergvas da rac iZleva roumingis gamoyenebis saSualebas. 
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meore TavSi ganxilulia modulaciis iseTi farTod 

gavrcelebuli saxeoba, rogoricaa OFDM. igi yuradRebas iqcevs 

umTavresad imis gamo,  rom sistemas amuSavebs ise, rom xelSeSlebi 

ver axdens did zemoqmedebas. amis gamosakvlevad cxrili 1-Si 

moyvanili OFDM-is parametrebis konkretuli ricxobrivi sidideebis 

mixedviT ganxorcielda evropuli DVB-T standartis cifruli 

telemauwyeblobis gadamcemSi OFDM-simboloTa generaciis 

modelireba, romlis sqema warmodgenilia nax. 2-ze. 

 
cxrili 1. OFDM- parametrebis ricxobrivi sidideebi 2k reJimSi 

Parametrebi 2k reJimi 

ZiriTadi periodi, T 7/64 mkwm 

gadamtanTa raodenoba, K 1705 

gadamtanTa minimaluri 

raodenoba, Kmin 

0 

gadamtanTa maqsimaluri 

raodenoba, Kmax 

1704 

xangrZlivoba, TU 224 mkwm 

gadamtanTa gadafarva, 1/TU 4,464 hc 

gadafarva gadamtan Kmin-sa da  

Kmax(K-1)/TU-s Soris 

7.61 mhc 

daSvebuli damcavi intervali,  

Δ/TU 

1/4   1/8   1/16   1/32 

simboloTa nawilis  

xangrZlivoba, TU 

2048xT 

224 mkwm 

damcavi intervalis  

xangrZlivoba, Δ 

512xT 

56 mkwm 

256xT 

28  mkwm 

128xT 

14 mkwm 

64xT 

7 mkwm 

simboloTa xangrZlivoba,  

TS = Δ + TU 

2,560xT 

280 mkwm 

2,304xT 

252 mkwm 

2,176xT  

238 mkwm 

2,112xT 

231 mkwm 
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  nax. 2-ze warmodgenilia gadamcemSi mimdinare TiTqmis yvela 

aucilebeli procesi. miuxedavad amisa, naklovanebebi mainc gaaCnia  

miRebul signals, rac ganpirobebulia fizikuri arxis Semadgeneli 

nawilebis araidealurobiTa da signalze momqmedi xelSeSlebiT. 

aqedan gamomdinare, winamdebare naSromis mizania  signalis 

formirebis procesis TiToeuli etapis TvalsaCino aRwera 

kompiuteruli programis gamoyenebiT, rac sasargeblo iqneba 

aRniSnuli procesebis srulyofili aRqmisaTvis.  

 

 

 

  

 

 

 

nax. 2. OFDM-simboloTa generaciis modelireba 

 

amave TavSi Sesrulebulia furies gardaqmnebi da 

gaTvaliswinebulia filtris mier gamowveuli dayovneba. nax. 3-ze 

da nax. 4-ze naCvenebia sqemaze moyvanili droiTi da sixSiruli 

maxasiaTeblebi (B) da (E) ubnebisaTvis.  

mesame TavSi detaluradaa aRwerili mimRebSi Catarebuli 

sapirispiro procesi. rogorc cnobilia, OFDM-is mimRebis dizaini 

arastandartizirebulia (Tavisufalia, SeuzRudavia), e.i. arsebobs 

mxolod gadacemis standartebi. mimRebis Tavisufali dizainis 

gaTvaliswinebiT, gamokvlevebisa da siaxleebis umetesoba 

gamoiyeneba mimRebSi. magaliTad, sixSiruli mgrZnobelobis 

cdomileba ZiriTadad gamowveulia transmisiis signalis 

raRacnairi varaudiT (prognozirebiT) mimRebSi. zemoaRniSnulidan 

gamomdinare, naSromis mocemul TavSi ganxilulia  mxolod 

mimRebis ZiriTadi struqtura (ix. nax. 5).  

1705 
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nax. 3. signalis gadamtanTa sixSiruli maxasiaTebeli (B)-ze 

 

 

nax. 4. s(t)-signalis droiTi maxasiaTebeli (E)-ze 
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nax. 5. OFDM-is miRebis modelireba 
 

OFDM-modulacia Zalian mgrZnobiarea drois cvlilebisa da 

sixSiris gadafarvebis mimarT. TviT idealuri simulaciis 

SemTxvevaSic ki gasaTvaliswinebelia filtris mier gamowveuli 

dayovneba. 

 Mmodelirebisas sistemaSi CarTuli filtrebiT gamowveuli 

dayovneba daaxloebiT td=64/Rs-is tolia, rac sruliad sakmarisia 

imis saCveneblad, Tu ramdenad damaxinjda signali. esaa mizezi im 

mcireodeni sxvaobisa, romelic SegviZlia davinaxoT gadacemul da 

miRebul signalebs Soris, rac naTlad Cans gadacemis B  (nax. 2) da 

miRebis H (nax. 5) etapebze signalis maxasiaTeblebis 

urTierTSedarebidan (nax. 3 da nax. 6). 

 

 

nax. 6. r_data signalis sixSiruli maxasiaTebeli (H)-ze 
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meoTxe TavSi aRwerilia standartebi, maTi moqmedebis 

principebi da samomavlo tendenciebi, romlebsac iyeneben 

videoservisebi UMTS-Si. moZraobis Sefaseba da kompensacia video 

kompresiis umravlesi algoriTmis ZiriTadi bazisia. moZraobis 

kompensaciis algoriTmi emyareba im faqts, rom mimdinare kadri 

umniSvnelod gansxvavdeba wina kadrisagan, rac qmnis 

winaswarmetyvelebisa da interpolaciis gamoyenebis SesaZleblobas. 

momdevno kadris mcire gansxvaveba wina kadrisagan SeiZleba 

gamoeveuli iyos obieqtis  an kameris moZraobiT (nax. 7). 

 

 

Nnax. 7. interpolacia 

 

      rogorc cnobilia, U UMTS servisi iZleva gamosaxulebaTa 

gadacemis saSualebas realur droSi, rac  ganpirobebulia mTeli 

rigi Teoriuli kvlevebis SedegebiTa da Sesabamisi aparaturuli 

realizaciiT, romlebic droTa ganmavlobaSi standartebad iqcnen. 

cifrul teqnologiebSi miRweulma progresma uzrunvelyo 

cifruli videosignalis SekumSvis (kompresiis) sxvadasxva 

meTodebis danergva. Tumca TiToeuli am meTodis CamoyalibebaSi 
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garkveul rols asrulebs standartizacia, rasac udidesi 

mniSvneloba aqvs Cveulebrivi SekumSvis meTodebis ganviTarebaSi. 

videosignalis SekumSvis nebismieri  standarti, iseve rogorc 

MPEG   da H    jgufebis standartebi, gansazRvrulia 

standartizaciis saerTaSoriso organizaciis ISO-s (International 

Organization for Standardization) mier. 

   MPEG (Motion Picture Experts Group _ moZravi gamosaxulebis 

eqspertTa jgufi) pirvelad dafuZnda 1988 wels,  gamoeyo ra H.261 

standartis  Seqmnaze momuSave jgufs, romelic iyo  ISO/IEC 

organizaciis (International Organization for Standardization/ International 

Electrotechnical Comission_ standartizaciis saerTaSoriso 

organizacia/saerTaSoriso eleqtroteqnikuri komisia) 

saerTaSoriso eqspertTa jgufis wevri. maT mizans warmoadgenda 

cifruli audio, video da monacemTa signalebis SekumSvis 

standartis damuSaveba am signalebis sul ufro mzardi 

raodenobis gadacemisaTvis arsebuli resursebis gamoyenebiT. 

   dResdReobiT MPEG aerTianebs 200 organizaciasa da asobiT 

specialists. mizani dResac igivea – gamosaxulebis, xmisa da maTi 

kombinaciis kompresia, damuSaveba da koduri warmodgena. aseve 

aRsaniSnavia eqspertTa meore jgufi, romlebic aseve qmnian da 

aumjobeseben miRweul Sedegs da romlebic muSaoben 1986 wels 

Seqmnili H  jgufis standartebze.  

mexuTe TavSi aRwerilia arxebis kodireba. Mmesame Taobis 3G-

sistemebis msgavsad arsebuli HSPA-sistema iyenebs turbokodirebas, 

rogorc arxebis kodirebis sqemas. LTE-sistema uzrunvelyofs 

monacemTa gadacemis pikur (maqsimalur) siCqares, romelic 

aRemateba 3G-sistemebis Sesabamis siCqares. Sesabamisad, marTebulia 

im sakiTxebis garkveva,   SesaZlebelia Tu ara turbokodirebis 

sistemis gamoyeneba LTE sistemaSi da ramdenad daakmayofilebs 

aRniSnuli sistemis mier uzrunvelyofili monacemTa gadacemis 
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siCqarisadmi (>100 mb/wm) moTxovnil pirobebs. es sakiTxi 

gansakuTrebiT mniSvnelovania, vinaidan kodirebis sxva sqemebi, 

romlebSic gamoiyeneba paralelizmis principi (paralelurad 

CarTuli procesorebi),  uzrunvelyofen dekodirebis Zalian maRal 

siCqareebs iseve, rogorc bolo xanebSi xelmisawvdomi luwobaze 

Semowmebis dabali simkvrivis LDPC-kodi.  

mTavari argumenti turbokodirebis sqemebis sawinaaRmdegod 

isaa, rom isini ar eqvemdebarebian paralelizmis  princips, riTac 

izRudeba dekodirebis misaRwevi siCqare. faqtiurad problema 

mdgomareobs turbokodis Sida Senacvlebis mowyobilobaSi, 

romelic gamoiyeneba arsebul HSPA-sistemebSi, rac qmnis 

konfliqts paralelur reJimSi momuSave procesorebis mexsierebaTa 

Soris. Sesabamisad, Tu turbokodis Sida Senacvlebis mowyobiloba 

ramenairad SeZlebs aRniSnuli konfliqtisagan Tavis daRwevas, 

maSin misTvis SesaZlebeli gaxdeba im upiratesobebis realizacia, 

romlebic gaaCnia monacemTa paralelur damuSavebas, rac, 

sabolood, uzrunvelyofs dekodirebis maRali siCqareebis 

miRwevas. turbokodebis msgavsad, LDPC-kodebic (Secdomebis 

koreqtirebis kodebi) warmoadgenen Senonis mier dadgenil 

limitTan (informaciis gadacemis maqsimaluri siCqare) miaxloebul 

kodebs. sul axlaxans, LDPC-kodebi adaptirebuli iqna Semdeg 

standartebTan: usadeno IEEE802.16e MAN-Tan,  usadeno IEEE802.11n LAN-

Tan (lokaluri gamoTvliTi qseli) da DVB-Tan (cifruli 

telemauwyeblobis sistema).  

LDPC-kodebi iZleva maqsimalurad moqnili iseTi kodis 

Seqmnis saSualebas, romelic SeiZleba specialurad miesadagos 

efeqturi kodirebisa da dekodirebis procesebs. LDPC-kodebisadmi 

arsebuli interesi ganpirobebulia misi Zalian maRali warmadobis 

(informaciis damuSavebis maRali siCqaris)  uzrunvelyofiT, rac, 

Tavis mxriv,  gamowveulia dekodirebis algoriTmis paralelizmis 
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principiT. aRsaniSnavia, rom amave dros uzrunvelyofilia 

Secdomebis kargi koreqtireba da dekodirebis dabali sirTule.  

LDPC-kodebi pirvelad SemoRebuli iqna galageris mier. 

magram, aseTi kodebi, koderisa da dekoderis muSaobisas 

gamoTvlebze mniSvnelovani droiTi danaxarjebis gamo, rid-

solomonis kodebTan SedarebiT, metwilad ignorirebuli iqna 

daaxloebiT aTi wlis win. erT-erTi SesamCnevi gamonaklisi iyo 

taneri, romelmac mniSvnelovani statia gamoaqveyna 1981 wels, sadac 

aRwerilia  LDPC-kodebis generirebisa da maTi grafikuli suraTi. 

amJamad maT taneris grafikebs uwodeben. galageris naSromisgan 

damoukideblad, LDPC-kodebi xelaxla iqna Seqmnili 1990-ian wlebSi 

makeis, lubis da sxvaTa mier.  

ZiriTadad arsebobs  LDPC-kodebis warmodgenis ori 

sxvadasxva SesaZlebloba.  

pirveli maTganis mixedviT, yvela wrfivi blok-kodis 

msgavsad, isini SeiZleba aRiweros matricebis saSualebiT. 

  ganvixiloT luwobaze Semowmebis dabali simkvrivis 8x4 

zomis matrica H. 

                               (1) 

SegviZlia ganvsazRvroT ori ricxvi, romlebic aRweren am 

matricas. 1-ianebis raodenoba TiToeul striqonSi avRniSnoT wr-iT, 

xolo 1-ianebis raodenoba TiToeul svetSi _ wc-Ti. imisaTvis, rom 

matricas ewodos dabali simkvrivis matrica, unda dakmayofildes 

Semdegi ori piroba _ wr << n da wc << m, sadac n da m luwobaze 

Semowmebis H matricis svetebisa da striqonebis raodenobebia 

Sesabamisad. (1) matricaSi n=8 da m=4. dabali simkvrivis miRwevis 

mizniT, luwobaze Semowmebis H matricis zoma zogadad Zalian didi 
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unda iyos. amitom matrica (1) SeuZlebelia mivakuTvnoT dabali 

simkvrivis matricebis jgufs.  

LDPC-kodebis warmodgenis meore SesaZleblobaa taneris 

grafebis gamoyeneba. taneris grafebi ara marto uzrunvelyofen 

kodis srul warmodgenas, aramed aRweren dekodirebis 

algoriTmsac. taneris grafebi ori nawilisgan Semdgari grafebia, 

rac imas niSnavs, rom grafebis wveroebi dayofilia or sxvadasxva 

jgufad (tipad) da wiboebi mxolod akavSireben ori sxvadasxva 

tipis wveroebs. wveroebis or tipidan erT-erTs ewodeba cvladi 

wveroebi (v-wveroebi), xolo meores _ Semowmebis wveroebi (c-

wveroebi). taneris grafs aqvs Semowmebis m raodenobis c-wvero da n 

raodenobis v-wvero, romelTagan TiToeuli maTgani Seesabameba H-is 

yovel striqons (luwi bitebis raodenoba) da yovel svets (bitebis 

raodenoba kodirebul sityvaSi) Sesabamisad,  rogorc es  naCvenebia 

nax. 8-ze. im SemTxvevaSi, rodesac H-is elementi hij=1, Semowmebis 

wvero ci SeerTebulia cvlad wverosTan vj.  

 

          

nax. 8. taneris grafi LDPC-kodisTvis H matriciT (1) gantolebidan 

 

rogorc aRvniSneT, LDPC-kodebi mimzidvelia gamoTvlis 

efeqturobis TvalsazrisiT, vinaidan isini gvTavazoben gamoTvlis 

procesis paralelizmis maRal dones. es xdeba imitom, rom isini 
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Sedgeba luwobaze Semowmebis gantolebebisgan, romlebic SeiZleba 

damoukideblad iqnes ganaxlebuli. radgan erTmaneTTan SeerTebis 

sirTule maRalia, yvela Semowmebis wvero SeiZleba ganaxlebul 

iqnes erTdroulad da mTeli gareSe informacia erTdroulad 

gadaeces cvalebad wveroebs. msgavsad amisa, yvela cvalebadi wvero 

SeiZleba erTdroulad ganaxldes turbo kodebisagan gansxvavebiT, 

sadac Semadgeneli kodis farglebSi mTeli informaciis bitebi 

dakavSirebulia erTi mesriT (sakoordinato badeze gakeTebuli 

grafiki) da arsebiTad TiToeuli mesris ujreds Wirdeba 

informaciis miReba mezobeli mesris ujredebisagan. 

struqturuli LDPC-kodebis H matricis ageba iwyeba mcire  

mb x nb zomis orobiTi matriciT. matricaSi 1-ebi yvelgan icvleba 

nulebiT an z x z zomis gadanacvlebulo erTeuli matricebiT. 

struqturuli LDPC-kodebis gamoyenebiT kodirebisa da dekodirebis 

orive matrica SeiZleba aigos gacilebiT mcire zomis matricisa da 

bitebis LLRs veqtorebis safuZvelze, sadac TiToeul veqtors z 

zoma aqvs. struqturuli LDPC-kodebi SeiZleba ganisazRvros im 

mizniT, rom SesaZlebeli iyos informaciis damuSavebis maRali 

siCqaris mqone dabali sirTulis kodirebisa da dekodirebis 

algoriTmebis gamoyeneba. 

rogorc iyo aRniSnuli, LDPC-kodebi uzrunvelyofen 

gamoTvlebis paralelizmis princips, romelic aadvilebs dekodire-

bis ganxorcielebas maRali gamtarunarianobiT. turbokodebi 

SeiZleba aseve gamoyenebuli iyos paraleluri gamoTvlebisaTvis im 

SemTxvevebSi, rodesac Sida Senacvlebis mowyobilobebis 

mexsierebebi iqneba ukonfliqto. sakamaToa is mosazreba, rom LDPC-

kodebi ar gamoirCevian raime aSkara upiratesobiT turbokodebTan 

SedarebiT, vinaidan Secdomebis arsebobis SesaZlebloba kodirebis 

orive sistemaSi erTnairia. LTE-sistemaSi turbokodis gamoyenebis 

sasargeblod metyvelebs is, rom UMTS-is produqti 6HSPA aseve 
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iyenebs turbokods. unda aRniniSnos, agreTve, rom winamorbed 

versiebTan Tavsebadobis gamo, turbokodebis ganxorcielebisaTvis 

saWiro iqneba orreJimiani LTE-terminalebisa da, Sesabamisad, 

winamorbed versiebSi arsebuli dekodirebis mowyobilobis 

gamoyeneba.  

meores mxriv, Tu iqna SemoRebuli absoluturad 

gansxvavebuli kodirebis axali sqema, romelic agebulia  LDPC-

kodis bazaze, maSin garTuldeba gamoTvlebis sirTule, vinaidan 

terminalebma unda uzrunvelyon ori sxvadasxva kodirebis sqemis 

amuSaveba. aRniSnul argumentebze da, agreTve, im faqtze 

dayrdnobiT, rom 3GPP-sistemebSi gamoyenebul kodirebis sqemas ar 

Wirdeba Zlieri procesori (rogoric saWiroa LDPC-kodis 

SemTxvevaSi), LTE-sistemaSi mizanSewonilia turbokodis gamoyeneba  

LDPC-kodis nacvlad.  

naSromis mocemul TavSi gamokvleulia diferencialurad 

kodirebuli  luwobaze Semowmebis dabali simkvrivis mqone kodebis 

(DE-LDPC) Teoriisa da praqtikuli realizaciis sakiTxebi 

arakoherentuli deteqtirebis konteqstSi.  Tavis pirvel nawilSi 

naCvenebia, rom DE-LDPC kodebis specialuri klasi, anu namravlTa 

akumulirebis (dagrovebis) kodebi kargad muSaobs rogorc 

koherentuli, ise arakoherentuli deteqtirebisas.  

aRniSnul naSromSi Catarebuli kvlevis Sedegebis analizma 

gamoavlina, rom standartuli LDPC-kodi ar aris wyvetili 

diferencialuri kodirebisas da zogadad ar iZleva sasurvel 

samuSao maxasiaTeblebs arakoherentuli deteqtirebisas. naSromSi 

damuSavebuli  informaciis gadacemisa da modificirebuli e.w. 

„daaxloebis (konvergenciis) SezRudvis“ simkvrivis cvalebadobis 

meTodis analizis safuZvelze warmodgenilia diferencialuri 

deteqtirebisas harmoniulad momuSave LDPC-kodis xarisxobrivi 

maCveneblebis  daxasiaTeba, romelic gviCvenebs imas, Tu rogor 
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unda moxdes LDPC-kodebis optimizireba. aRniSnuli meTodi 

gvaZlevs arsebuli standartuli meTodis gaumjobesebis 

saSualebas. mas SeuZlia Seusabamos gareTa LDPC-kodi nebismier 

mocemul Sida kods Sida dekoderis arasrulyofilebis 

gaTvaliswinebiT.  

Sekrebadobis Tviseba metyvelebs imaze, rom iteraciul 

(ciklur) dekoderSi kodebis warmatebuli SekrebadobisaTvis 

(miaxloebisaTvis) gareTa mrudi unda imyofebodes zustad Sida 

mrudis qvemoT, tovebdes ra Ria sivrces maT Soris. mrudis qveS 

arsebuli farTobi    Seesabameba kodis siCqares, sadac  da 

 aRniSnavs konkretul subdekoderSi Semaval (apriorul) da misgan 

gamomaval (gare) urTierTinformaciebs. Sesabamisad, Tu damxmare 

arxi wamSleli arxia da subdekoderi optimaluria, kavSiri zustia. 

sxva SemTxvevaSi gveqneba kargi aproqsimacia. am TvisebaTa  uSualo 

arsi imaSi mdomareobs, rom Sida (arakoherentuli) diferencialuri 

dekoderis mier uzrunvelyofili siCqaris sruli miRwevisaTvis  

gare kods unda hqondes iseTi mrudi, romelic formiTa da 

poziciiT (mdebareobiT) Zalian uaxlovdeba Sida kodis imave mruds. 

ganvixiloT Sida kodis ori konfiguracia:  

1. diferencialuri dekoderi -sTvis; 

2. pirdapiri deteqtori, anu BPSK deteqtori 

ganvixiloT, agreTve, gare kodis sami konfiguracia: 

1. PA kodis gare kodi, romelsac aqvs xarisxis profili:  

                                                          (3) 

3x12 zomis regularuli LDPC-kodi da (3)-iT naCvenebi 

optimizirebuli araregularuli LDPC-kodi, romlis zRvaria  0,6726 

db, daaxloebiT  0,0576 db-iT Sorsaa AWGN simZlavrisgan da misi 

xarisxis profili Semdegia   
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              (4) 

samive gare kods aqvs 3/4 siCqare da arxi releis milevis 

korelirebuli arxia AWGN-iT da normalizebuli dopleris 

siCqariT .. 

mrudebi,  romlebic  datanilia  nax. 9-ze,  gviCenebs, rom PA-

kodis gare kodi da diferencialuri dekoderi kargad 

Seesatyviseba erTmaneTs, magram standartuli regularuli an 

araregularuli LDPC-kodis Sesabamisi mrudi an gadakveTs 

diferencialur dekoderis Sesabamis mruds, rac iwvevs Secdomebis 

gazrdas dekoderSi, an datovebs uzarmazar farTobs (adgils)  

mrudebs Soris, rac gamoiwvevs simZlavris danakargs. 

meore mxriv, LDPC-kodebi, gansakuTrebiT ki araregularuli 

(optimizirebuli) kodebi, kargad Seesabameba pirdapir deteqtirebas, 

rac miuTiTebs imaze, rom standartuli LDPC-kodebi ukeTesad 

muSaobs rogorc erTiani kodi da ara ise, rogorc igi muSaobs 

rekursiul Sida kodTan erTad. sxva sityvebiT rom vTqvaT, LDPC-

kodi, romelic optimaluria  Cveulebrivi gagebiT, magaliTad, BPSK 

modulaciisa da maxsovrobis (damaxsovrebis) armqone arxebisas, 

SeiZleba gaxdes  naklebad an nawilobriv optimaluri, rodesac 

muSaobs rekursiul Sida kodTan an rekursiul modulaciasTan 

erTad, rogorc es damaxasiaTebelia diferencialuri 

dekoderisaTvis.  

aRsaniSnavia, rom diferencialuri kodirebis gamouyenebloba  

zogadad moiTxovs ufro meti piloturi simboloebis CarTvas 

arxis maxasiaTeblebisadmi ukeTesi Tavsebadobis mizniT, 

gansakuTrebiT ki gavrcelebis swrafad milevadi areebis 

SemTxvevaSi. Sesabamisad, samarTliania imis aRniSvna, rom 

standartuli LDPC-kodebi, romlebic gamoirCevian SesaniSnavi 

maxasiaTeblebiT koherentuli deteqtirebisas, SeiZleba ar iyos 
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iseTive xelsayreli da efeqturi arakoherentuli deteqtirebisas, 

vinaidan isini an zaraldebian mwarmoeblurobis dakargvis gamo 

(diferencialuri kodirebisas) an  ganicdian sixSireTa diapazonis 

sagrZnob  gafarToebas (diferencialuri kodirebis 

gamouyeneblobisas). LDPC-kodebisgan gansxvavebiT PA-kodebma 

SeiZleba gamoiyenon Cveulebrivi diferencialuri kodi 

arakoherentuli deteqtirebisaTvis, rac ukeTesi arCevania 

SezRuduli siganis mqone sixSireTa zolis Sesabamisi usadeno 

sistemebisaTvis.  

 

N 

Nnax. 9. LDPC kodebi. PA kodis gare kodi da diferencialuri 

dekodireba 

diferencialuri kodi 1/(1+D) regularuli LDPC kodi  

araregularuli LDPC kodi 
LDPC 

relies arxi 

diferencialuri kodi 

 PA kodis gare kodi  

regularuli LDPC 

araregularuli LDPC 

 PA (gare) 

 milevis arxi  
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 nax. 10-ze datanilia BER-maxasiaTebeli mrudi imave sami 

kodisa, romlebic gansazRvrulia nax. 9-ze arakoherentuli 

deteqtirebis mqone releis arxebisaTvis. am SemTxvevaSi: samive 

kodis monacemTa blokis zoma K = 1;  siCqare 3/4-ia; msubuqi 

ukukavSiria gamoyenebuli IDDD-Si; normalizebuli dopleris 

efeqtia 0,01; sapilote simboloebis 2% da 4%-ia CarTuli arxis 

Sesabamisi maxasiaTeblebis uzrunvelyofisaTvis; Sefasebulia ori 

LDPC-kodi diferencialur Sida kodTan erTad an mis gareSe.      

 

N      Nnax. 10. BER maxasiaTeblis mrudebi 

 

rogorc nax. 10-ze warmodgenili mrudebi gviCvenebs, 

energoefeqturobis klebadobis TvalsazrisiT  kodebi 

ganlagebulia Semdegi TanmimdevrobiT: 1.  PA-kodi sapilote 

simboloebis 4%-iT; 2. PA- kodi sapilote simboloebis 2%-iT; 3. 

araregularuli LDPC-kodi sapilote simboloebis 4%-iT BPSK-

modulaciisas;  4. regularuli LDPC-kodi sapilote simboloebis 

PA, 2% 

PA, 4% 

(db) 

araregularuli LDPC, 4% araregularuli LDPC, 4%, dif. dekod 

regularuli LDPC, 4% 

araregularuli LDPC, 2% 

cikli 
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4%-iT BPSK-modulaciisas; 5. araregularuli LDPC- kodi sapilote 

simboloebis 2%-iT BPSK-modulaciisas; 6. diferencialurad 

kodirebuli araregularuli LDPC-kodi sapilote simboloebis 4%-

iT. aSkaraa, rom standartuli LDPC- kodebi mniSvnelovnad 

ziandeba diferencialuri Sida kodebisgan sixSireTa zolis 4%-

iani gafarToebisas. araregularuli da regularuli LDPC-kodebi 

BPSK-modulaciisas muSaoben, Sesabamisad,  daaxloebiT  0,5 db-iTa  

da  1 db-iT  uaresad,  vidre kodebi 10-4 BER-is dros, xolo 

diferencialurad kodirebul araregularul LDPC-kodebs 2,2 db-ze 

metic ki akldebaT. garda amisa, im SemTxvevaSi, rodesac 

araregularuli  LDPC-kodi (ara diferencialurad kodirebuli) 

zomieradaa (0,5 db) moqceuli 4%-iani piloturi simboloebis mqone 

PA-kodis ukan, sxvaoba gacilebiT mniSvnelovani xdeba maSin, 

rodesac sapilote simboloebis raodenoba orjer mcirdeba. PA-

kodebisTvis 2%-iani sapilote simboloebi mainc misaRebia 

sasurveli samuSao maxasiaTeblebis uzrunvelsayofad, magram isini 

arasakmarisi xdeba aradiferencialurad kodirebuli LDPC-

kodebisTvis arxis maxasiaTeblebTan Tavsebadobis TvalsazrisiT, 

rac iwvevs arxis mwarmoeblurobis sagrZnob danakargebs da 

Secdomebis iseT maRal minimalur dones, rogoricaa 10-3 BER-Si. 

amrigad, PA-kodebis upiratesoba standartul LDPC-kodebTan 

mimarTebaSi savsebiT aSkaraa, rac  gansakuTrebiT TvalsaCinoa im 

SemTxvevebSi, rodesac arakoherentuli deteqtirebaa saWiro da 

rodesac mxolod sixSireTa zolis SezRuduli gafarToebaa 

daSvebuli.  

meeqvse TavSi naCvenebia, rom diferencialuri kodirebisaTvis 

kodebis optimaluri  LDPC jgufi yovelTvis Seicavs pirveli da 

meore xarisxis cvalebad kvanZebs.  maRalsiCqariani kodebisaTvis 

(0,75-ze meti) es kvanZebi dominirebadia da, zogierT SemTxvevaSi, 

warmoadgens cvalebadi kvanZebis erTaderT saxeobas nebismieri 
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xarisxis maCveneblisaTvis. saSualo siCqareebisaTvis (daaxloebiT 

0,5-is toli) aseve arsebobs maRali xarisxis cvalebadi kvanZebis 

didi raodenoba. imis gaTvaliswinebiT, rom PA-kodis gareTa kods 

aqvs mxolod pirveli da meore xarisxis cvalebadi kvanZebi 

, sadac  kodis siCqarea, samarTliani 

iqneba imis Tqma, rom PA (TiTqmis) optimaluria maRal siCqareebze, 

magram naklebad optimaluria saSualo siCqareeebze. 

optimizirebuli LDPC jgufi Seicavs xarisxis sxvagvar ganawilebas 

PA-kodTan SedarebiT. es sxvaoba Zalian mcirea asimptotur 

zRurblebSi an sasruli sigrZis saimitacio modelebSi, rac kargad 

aisaxeba diagramebze. Tu siCqare 3/4-is tolia (ix. nax. 9), maSin PA-

kodis gareTa kodsa da Sida diferencialur kods Soris moqceuli 

are Zalian pataraa, rac ar iZleva siCqaris gaumjobesebis 

SesaZleblobas. SedarebisaTvis, Tu siCqare daaxloebiT 0,5-ia (nax. 

11), maSin are gacilebiT didi xdeba, rac mianiSnebs imaze, rom 

optimizirebul gareTa kods SeuZlia miaRwios informaciis 

gadacemis ufro did siCqares imave SNR zRurblisTvis.  

ganxilulia Sida diferencialuri kodi, romelic muSaobs 

0,25 db-ze  releis milevad arxSi da romelic 

dekodirebulia arakoherentuli IDDD mimRebis (resiveris) meSveobiT  

sapilote simboloebis 10%-is gamoyenebisas. optimizirebul LDPC 

jgufs aqvs koduri siCqare  da xarisxis maCvenebeli 

                        (5) 

rogorc Cans, ori EXIT mrudi Zalian kargad Seesatyviseba 

erTmaneTs. aq Sida EXIT mrudi gaangariSebulia monte-karlos 

imitaciuri modelirebis meSveobiT, sadac Tanmimdevrobebi 

aRebulia  raodenobis bitebis blokSi da sadac 
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kompensirebulia sapilote simboloebiT gamowveuli simZlavris 

gauareseba.  

 

 

nax. 11. 0,5-is toli siCqaris optimizaciis Sedegi 

 
iteraciuli procesis konvergenciis warmatebiT 

Sesasruleblad optimizirebul LDPC jgufs asimptoturad Wirdeba 

  db  0,5 siCqaris mqone PA-kodTan 

SedarebiT, romelic saWiroebs  db-s (ix. nax. 

11). optimizirebuli kodebis LDPC jgufi 1,04 db-iT ukeTesia 

asimptoturad. Tumca, im SemTxvevaSi, rodesac Sida da gareTa 

mrudebs Soris sivrce sul ufro viwro xdeba, maSin Setyobinebebis 

gadamcemi dekoderi nulis toli Secdomis mdgomareobis 

misaRwevad moiTxovs ufro meti raodenobis iteraciebs. siCqaris 

maqsimaluri zRvaris miRweva xdeba gaangariSebebis gazrdili 

sirTulisa da damuSavebis  drois zrdis fasad.  

kodis struqtura 

1.26 db, 10% sapilote simboloebi 

0.25 db, 10% sapilote simboloebi 

R=0.5037, optimizirebuli LDPC 

R=0.5, PA kodebis gare kodi 



 
 27 

optimizirebuli kodebis LDPC jgufi kargia asimptoturi 

gagebiT, anu, sxva sityvebiT rom vTqvaT, kodebis usasrulo an 

Zalian didi sigrZisas. koncentraciis wesis Tanaxmad, didi 

sigrZeebis SemTxvevaSi, kodebis yvela realizacia Tavisi 

maxasiaTeblebiT axlosaa erTmaneTTan da uklebliv yvela 

uaxlovdeba erTmaneTs asimptotur zRurblSi maSin, rodesac 

sigrZe izrdeba SezRudvasTan erTad. Tumca, mokle sigrZeebisas 

koncentraciis wesi irRveva da maxasiaTeblebi SeiZleba gacilebiT 

SesamCnevad icvlebodes erTi kodis realizaciidan meore kodis 

realizaciamde. kargi realizacia iZleva ufro did 

garSemowerilobas (kveTis perimetrs), rac miiRweva an mokle 

ciklebis naklebi raodenobiT an ufro mcirericxovani wyvetebis 

nakrebis kidis progresuli zrdis algoriTmis meSveobiT.  

nax. 12-ze imitirebulia optimizirebuli 0,5037 siCqaris mqone 

LDPC-kodi rogorc diferencialuri, aseve arakoherentuli 

diferencialuri kodirebis SemTxvevaSi. releis arxi da Sida 

diferencialuri dekoderi (IDDD resiveri) igivea, rac ganxilulia 

nax. 11-ze. SerCeulia didi   000 sigrZis koduri sityva, raTa 

naTeli yofiliyo is faqti, Tu ramdenad kargad Seesabameba 

imitaciuri modelireba analizur zRurbls. rogorc cnobilia, 

iteraciebis didi raodenoba (magaliTad, 100 iteracia) umjobesia 

kodis sargeblis sruli gamoyenebisaTvis, magram, sirTulisa da 

praqtikul sistemebSi SesaZlebeli Seferxebebis gaTvaliswinebiT, 

winamdebare naSromSi mxolod 15 iteraciis modelirebaa aRwerili. 

nax. 12-ze yvelaze marcxniv arsebuli mrudi Seesabameba 

optimizirebul DE-LDPC kods idealuri deteqtirebisas sapilote 

simboloebis 10%-is SemTxvevaSi. swored am sapilote simboloebs 

moicavs ganxiluli koherentuli deteqtirebis SemTxveva, raTa 

gadaanacvlos (daabalansos) mrudi da SesaZlebeli iyos swori 

Sedareba yvela sxva arakoherentulad deteqtirebul mrudTan, 
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romlebic moicaven  sapilote simboloebis 10%-s. idealuri 

deteqtirebis mrudis marjvena nawilSi arsebuli sami wriuli 

mrudi Seesabameba iteraciuli diferencialuri deteqtirebis 

arakoherentul maxasiaTeblebs me-5, me-10, da me-15 iteraciebze 

dekodirebis gamoyenebisas.  

 

nax. 12. simulacia optimizirebuli 0,5037 siCqaris mqone LDPC 

kodis diferencialuri kodirebiT da arakoherentuli 

diferencialuri kodirebiT 

 

nax. 12-dan Cans, rom optimizirebuli diferencialurad 

kodirebuli LDPC-kodis maxasiaTeblebi mxolod 0,3 db-iT naklebia 

kodirebul deteqtirebasTan SedarebiT, rac sakmaod kargi Sedegia. 

optimiz. 

0.75 db 1,4 db 

(db) 

analizuri 
zRvari 

1,5 db 

optimizirebuli LDPC, diferencialuri dekoderi, srulyofili, 10% 15 cikli 

optimizirebuli LDPC, diferencialuri dekoderi, 10%, 5, 10, 15 cikli 

PA , 10%, 15 cikli 

konv. LDPC, aradiferencialuri dekoderi, 10%, 15 cikli 
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garda amisa, imitirebuli maxasiaTeblebi mxolod 0,75 db-iTaa Sors 

3,23 db-is Sesabamis  zemoT ganxiluli asimptoturi zRurblisagan, 

rac gviCvenebs Teoriuli kvlevis masalis Sedegebis praqtikul 

SedegebTan Tanxvedras. 

Sedarebis mizniT, nax. 12-ze datanilia PA-kodisa da 

diferencialuri kodirebis gareSe standartuli LDPC-kodis 

maxasiaTeblebic. orives daaxloebiT 0,5-is toli koduri siCqare 

aqvs da orive arakoherentuladaa deteqtirebuli. rogorc 

naxazidan Cans, PA-kodi 15 db-iT ukeTes maxasiaTeblebs gvaZlevs, 

Tumca optimizirebuli DE-LDPC kodis maxasiaTeblebi damatebiT 

kidev 1,4 db-iT ukeTesia.  

 

sadisertacio naSromis ZiriTadi daskvnebi 

 

1. naCvenebia UMTS qselis agebis principebi, masSi gamoyenebuli 

arxebis koduri dayofis meTodi CDMA, monacemTa gadacemis 

momsaxurebis miwodebis modeli 3G qselebSi da moyvanilia maTi 

xarisxis analizi. 

2. aRwerilia evropuli DVB-T standartis cifruli 

telemauwyeblobis gadamcemSi signalis formirebis procesi 

kompiuteruli programis gamoyenebiT.  

3. ganxilulia UMTS-is videoservisebSi gamoyenebuli 

kodirebis sxvadasxva standartebi da maTi moqmedebis principebi. 

Catarebulia kodirebis siCqareebis analizi. gaanalizebulia 

standartebis srulyofis samomavlo tendenciebi.  

4. dadgenilia dabali simkvrivis mqone kodebis upiratesoba. 

naCvenebia, rom kodebi Zalian kargia rogorc koherentuli, ise 

arakoherentuli deteqtirebisas. 
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5. naCvenebia, rom ara marto SesaZlebelia, aramed Zalzed 

xelsayrelicaa LDPC-kodebis optimizacia diferencialur 

dekoderTan SesabamisobaSi mosayvanad.  

6. dadasturebulia, rom koherentuli deteqtirebisas LDPC-

kodebis gamoyeneba iZleva signalis donis 2,9 db-iT ukeTes 

maCvenebels  arakoherentul deteqtirebasTan SedarebiT. 

 7. dasabuTebulia, rom diferencialuri kodirebis SemTxvevaSi 

arakoherentul deteqtirebas mivyavarT arakoherentul 

diferencialur deteqtirebamde, xolo aradiferencialuri 

kodirebis SemTxvevaSi _ mravali sapilote simboloebis 

gamoyenebis aucileblobamde.  

8. gamovlenilia, rom optimizireba miiRweva Sekrebadobis 

SezRudvisa da simkvrivis cvlilebis meTodis meSveobiT. Sedegad 

miRebuli optimizirebuli xarisxis maCveneblebi ufro 

arastandartulia, vinaidan isini moicaven pirveli da meore 

xarisxis cvalebad kvanZebs, rac pirdapir kavSirSia standartuli 

LDPC-kodebis SemTxvevasTan (anu koherentul deteqtirebasTan), 

sadac pirveli xarisxis cvalebadi kvanZebi miiCneva Zalzed  

arasasurvelad.  

 9. dadgenilia, rom SemoTavazebuli meTodis efeqturoba 

dasturdeba imiT, rom optimizirebuli DE-LDPC-kodi iZleva 

damatebiT 1,4 db-iTa da 2,9 db-iT ukeTes Sedegs arsebul PA- kodsa 

da standartul LDPC-kodTan SedarebiT im SemTxvevaSi, rodesac 

arakoherentuli deteqtirebaa gamoyenebuli.  

10. naCvenebia, rom naSromSi damuSavebuli optimizaciis 

procedura gamoyenebadia, vinaidan igi uzrunvelyofs Sesabamisi 

mrudis  sasurvel formas da mdebareobas da, Sesabamisad, SeuZlia 

uzrunvelyos LDPC-kodis Tavsebadoba praqtikulad nebismier 

Semyvan-gamomyvan procesorTan am ukanasknelis arasrulyofilebis 

sruli gaTvaliswinebiT.  
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 10. dadgenilia, rom LDPC-kodebi mainc uzrunvelyofen 

sasurvel Sedegebs diferencialuri kodirebisas da nebismieri sxva 

rekursiuli Sida kodisa da modulaciis gamoyenebisas, Tumca am 

SemTxvevaSi aigos xarisxis maCveneblebi. 
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avtoris piradi wvlili. Ggamokvlevebis Teoriuli da 

praqtikuli  Sedegebi, aseve maTgan gamomdinare daskvnebi da 

rekomendaciebi miRebulia avtoris mier samecniero 

xelmZRvanelTan erTad.  
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Abstract 

 

      At the present time there is an evolutionary change of generations in wireless 

communication, which is characterized by change to transfer of data and video. 

Consequently,   new concepts of information transmission are developed in wireless 

networks. The core of any new approaches in communications is IP-technology. 

Speeds of information transfer in modern telecommunication networks, including 

wireless, are high (above 1 Mbit/s), so they are known as broadband wireless networks 

(Broadband Wireless Network - BWN). Today BWN are organized by the family of 

standards - IEEE 802.11 (Wi-Fi), IEEE 802.16 (WiMAX) and LTE (Long-Term 

Evolution). All of these standards (their latest versions) use IP-based technologies. 

However, if IP-based technologies for data transfer were studied at a high scientific level, 

for voice and video, especially online mode, there are many unexplored is sues. 

    Orthogonal frequency division multiplexing (OFDM) gradually prevail  wireless 

communications customers. OFDM can provide data transfer with great frequency. Many 

specialized research centers working in a team and for OFDM optimization becouse of 

the growing number of consumers. This paper presents the thesis topic "Signal 

transmission by Infotelecommunication network handling and investigation of the 

mechanism improvement of quality indicators and using adaptive coding methods" 

around the theoretical and experimental research results. The urgency of the work 

outlined in the introduction to the thesis , a brief overview of some of the issues under 

study , formulated goals and objectives , key provisions. 

    In the first chapter is given the third generation communication systems, network 

architecture and the basic principles of their construction. 

    In the second chapter according to the scheme described details of the OFDM signal 

transmission. 

    In the third chapter described OFDM receiver and simulated in computer software 

Matlab. OFDM receiver design is free, that’s why researches and innovations are used in 

the receiver. 
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    The fourth section describes the standards, their operation principles and future trends 

which are used by videocervices in UMTS. 

    The fifth and sixth chapters of the studies that show that the LDPC codes are very 

convenient to use and gives good results when compared to other coding methods. 

    Discussing all problems raised during future development of the telecommunication as 

well as for discussing of those means which enable us to eliminate existing or further 

problems raised in connection with reviewed in indicators. All these are bases for 

telecommunication’s development.   
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