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samuSaos zogadi daxasiaTeba 

 

Temis aqtualoba: Temis aqtualoba, upirveles yovlisa, 

ganpirobebulia bolo periodSi ganviTarebuli qveynebis 

mauwyeblobis qselebSi cifruli teqnologiebis danergviT. 

analoguri mauwyeblobidan cifrulze gadasvlis Sedegad 

gamoTavisufldeba mravali sixSiruli arxi, rac mniSvnelovan 

ekonomikur efeqtTanaa dakavSirebuli. dReisaTvis 

saqarTveloSic SemuSavebulia cifrul satelevizio 

mauwyeblobaze gadasvlis programa, romelic realizebuli unda 

iyos 2015 wlis ivnisisaTvis.  

 gamosaxulebaTa (da sxva saxis) signalebis cifruli 

damuSavebis specialuri meTodebis gamoyeneba, romlebic amcirebs 

informaciis siWarbes, iZleva arsebuli satelekomunikacio 

arxebis gamtarunarianobis gamoyenebis efeqturobis gazrdisa da, 

amis Sedegad, maRali simkveTris moZravi satelevizio 

gamosaxulebebis an ramdenime satelevizio programis gadacemis 

saSualebas.  

msoflioSi informaciis sul ufro mzardi nakadis 

gadacemisa da misi Senaxvis (damaxsovrebis) aucileblobasTan 

dakavSirebuli telekomunikaciis cifruli arxebis gamtarunaria-

nobisa da cifruli signalebis maxsovrobis mowyobilobebis 

tevadobis ekonomiurad gamoyenebis problema moiTxovs cifruli 

signalebis kompaqturad warmodgenis maqsimalurad srulyofili 

meTodebis damuSavebasa da gamokvlevas, ris gamoc aRniSnuli 

problemis gadawyveta telekomunikaciis sferos erT-erT 

aqtualur amocanas warmoadgens.  

sadisertacio samuSaos ZiriTadi mizania ferad 

gamosaxulebaTa sikaSkaSisa da fersxvaobiTi Semdgenebis 

kompresiis faqtorebis amaRleba JPEG (Joint Picture Expert Group) da 

MPEG (Motion Picture Expert Group) rekomendaciebis safuZvelze 

kompresirebul gamosaxulebaTa xarisxobrivi parametrebis 
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SenarCunebis pirobebSi, romelic emyareba cifrul 

gamosaxulebaTa Sesabamisi 8x8 zomis fragmentebis (blokebis) 

diskretuli kosinusuri gardasaxvis safuZvelze formirebuli 

dakvantuli transformantebis mTavari elementebis masivis 

adaptur udanakargo kodirebas sxvadasxva mimarTulebiT maTi 

sxvaobiTi mniSvnelobebis SefasebiTa da transformantebis 

skanirebis procesis adaptacias. samuSaos erT-erT ZiriTad 

mizans warmoadgens, agreTve, kompresirebuli gamosaxulebebis 

xarisxobrivi parametrebis Sefaseba sainformacio bitebze 

Secdomebis zemoqmedebis pirobebSi da aRniSnuli zemoqmedebis 

uaryofiTi Sedegebis gauvnebelyofis gzebis SemuSaveba.   

kvlevis ZiriTadi amocanebi. sadisertacio samuSaos 

farglebSi Catarebuli kvlevis ZiriTadi amocanebia: 

 1. ferad gamosaxulebaTa sikaSkaSisa da fersxvaobiTi 

Semdgenebis Sesabamisi 8x8 zomis fragmentebis (blokebis) disk-

retuli kosinusuri gardasaxvis dakvantuli transformantebis 

mTavari elementebis masivis statistikuri parametrebis 

(entropia, korelaciis koeficientebis mniSvnelobebi masivis 

horizontaluri da vertikaluri mimarTulebebiT) Sefaseba da 

Sesabamisi histogramebis ageba. 

 2. Agamosaxulebis samive Semdgenis gardasaxvis 8x8 zomis 

dakvantuli transformantebis horizontaluri da vertikaluri 

mimarTulebebiT gamoTvlili mTavari elementebis sxvaobiTi 

mniSvnelobebis korelaciis koeficientebis Sefaseba. 

 3. aRniSnuli mTavari elementebis masivis adapturi 

entropiuli kodirebis realizacia dakvantuli 

transformantebis horizontaluri da vertikaluri 

mimarTulebebiT sxvaobiTi mniSvnelobebis SefasebiTa da maTi 

skanirebis sxvadasxva variantebis gamoyenebiT.  

 4. transformantebis mTavari elementebis erTobliobis 

adapturi udanakargo kodirebisas efeqturobis (kompresiis 

faqtoris TvalsazrisiT) Sefaseba sxvadasxva klasis feradi 

satesto gamosaxulebebisaTvis. 
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 5. gamosaxulebaTa sikaSkaSisa da fersxvaobiTi Semdgenebis 

gardasaxvis elementebis udanakargo kodirebis procesis 

adaptaciisas Sesabamisi kodirebuli gamosaxulebebis 

xarisxobrivi parametrebis dadgena maTi Sefasebis rogorc 

obieqturi, aseve subieqturi kriteriumebis safuZvelze. 

 6. gamosaxulebaTa Sesabamisi transformantebis adapturi 

udanakargo kodirebisas sainformacio simboloebis (bitebis) 

Secdomebis gavlenis Sefaseba kompresirebuli gamosaxulebebis 

xarisxobriv maCveneblebze da aRniSnuli zemoqmedebis uaryofiTi 

Sedegebis gauvnebelyofis gzebis SemuSaveba.  

 7. ferad gamosaxulebaTa Semdgenebis gardasaxvis 

elementebis adapturi udanakargo kodirebis safuZvelze 

damuSavebuli da gamokvleuli ekonomiuri kodirebis meTodis 

modelireba programa Mathcad-is gamoyenebiT da miRebuli 

Sedegebis safuZvelze Sesabamisi rekomendaciebis SemuSaveba.  

gamokvlevis meTodebi: samuSaoSi dasmuli amocanebis 

gadawyvetisaTvis Teoriuli da praqtikuli sakiTxebis 

damuSavebisas farTodaa gamoyenebuli informaciis Teoria, 

SemTxveviTi procesebis Teoria, matricebisa da ricxvTa Teoria, 

albaTobis Teoria, agreTve eleqtronul gamomTvlel manqanaze 

modelirebis meTodebi MathCad-is programuli uzrunvelyofiT. 

 samecniero siaxle. samuSaos ZiriTad Sedegebs, romlebsac 

gaaCnia samecniero siaxle, warmoadgens: 

 1. ferad gamosaxulebaTa sikaSkaSisa da fersxvaobiTi 

Semdgenebis 8x8 zomis fragmentebis (blokebis) diskretuli 

kosinusuri gardasaxvis safuZvelze gamoTvlili dakvantuli 

mTavari elementebis masivis horizontaluri da vertikaluri 

mimarTulebebiT entropiisa da korelaciis koeficientebis 

Sefaseba da Sesabamisi histogramebis analizi. 

 2. transformantebis horizontaluri da vertikaluri 

mimarTulebebiT gamoTvlili dakvantuli mTavari elementebis 

sxvaobiTi mniSvnelobebis entropiis Sefaseba da analizi. 
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 3. transformantebis dakvantuli mTavari elementebis 

sxvaobiTi mniSvnelobebis adapturi udanakargo kodirebis 

meTodi hafmanis kodebis gamoyenebiT ferad gamosaxulebaTa 

rogorc sikaSkaSis, aseve fersxvaobiTi SemdgenebisaTvis da misi 

efeqturobis Sefaseba kompresiis TvalsazrisiT. 

 4. gamosaxulebaTa samive Semdgenis Sesabamisi dakvantuli 

transformantebis mTavari elementebis udanakargo kodireba maTi 

organzomilebiani masivis skanirebis procesis adaptaciiT. 

5. gamosaxulebaTa ekonomiuri kodirebis damuSavebuli 

adapturi meTodis efeqturobis Sefaseba rogorc kompresirebul 

gamosaxulebaTa xarisxobrivi, aseve kompresiis parametrebis 

TvalsazrisiT. 

 6. SemoTavazebuli meTodiT ekonomiuri kodirebis 

parametrebis dadgena sxvadasxva klasis (mcire, saSualo da 

maRali detalobis) gamosaxulebebisaTvis. 

 samuSaos praqtikuli Rirebuleba ganpirobebulia im 

faqtiT, rom igi Seicavs yvela aucilebel monacems, meTodikasa 

da rekomendacias satelekomunikacio da maxsovrobis sistemebi-

saTvis ferad gamosaxulebaTa signalebis diskretuli kosinusu-

ri gardasaxvis safuZvelze ekonomiuri kodirebis adapturi 

meTodis algoriTmisa da misi praqtikuli realizaciis Sesaxeb 

da, agreTve, modelirebis programas telekomunikaciis program-

mis bakalavriatsa da magistraturaSi Sesabamisi saswavlo kur-

sebis laboratoriul-praqtikuli mecadineobebis kompiuteruli 

modelirebiT CatarebisaTvis. 

 samuSaos aprobacia. naSromSi miRebuli kvlevebis Sedegebi 

asaxulia pirveli da meore saerTaSoriso samecniero konferen-

ciis “energetika: regionuli problemebi da ganviTarebis 

perspeqtivebi” moxsenebaTa krebulebSi gamoqveynebul 3 statiaSi, 

saqarTvelos axalgazrda mecnierTa sazogadoebrivi akademiis 

saerTaSoriso samecniero JurnalSi “inteleqtuali” gamoqveyne-
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bul 1 statiaSi, saerTaSoriso samecniero-teqnikuri konferen-

ciis “axali teqnologiebi Tanamedrove mrewvelobaSi” Sromebis 

krebulSi gamoqveynebul 1 statiaSi, saerTaSoriso sainJinro 

akademiisa da saqarTvelos sainJinro akademiis JurnalSi 

“saqarTvelos sainJinro siaxleebi” (Georgian Engeneering News) 

gamoqveynebul 1 statiaSi, saqarTvelos teqnikuri universitetis 

JurnalSi “ganaTleba” gamoqveynebul 1 statiaSi da saqarTvelos 

mecnierebaTa akademiis yovelTviur samecniero-referirebul Jur-

nalSi “mecniereba da teqnologiebi” gamoqveynebul 1 statiaSi.  

 samuSaos struqtura. samuSao Sedgeba Sesavlisagan, 

literaturis mimoxilvisagan, 4 Tavisagan Sedgenili Sedegebisa 

da maTi gansjisagan, gamoyenebuli literaturisagan da 2 

danarTisagan. samuSaos moculoba Seadgens 157 gverds, romelTa 

Soris 129 gverdi ZiriTadi teqstia 11 naxaziT, 9 suraTiT da 25 

cxriliT. gamoyenebuli literatura Seicavs 57 dasaxelebas.  

 
naSromis Sinaarsi 

 
 sadisertacio naSromis Sesaval nawilSi dasabuTebulia   

Temis aqtualoba, moyvanilia gamosakvlevi sakiTxebis      

mimoxilva, Camoyalibebulia sadisertacio naSromis miznebi da 

amocanebi, CamoTvlilia kvlevis Sedegad miRweuli siaxleebi da 

gansazRvrulia sadisertacio naSromis praqtikuli Rirebuleba. 

pirvel TavSi ganxilulia gamosaxulebaTa ekonomiuri ko-

direbis sakiTxebi diskretuli kosinusuri gardasaxvis safuZ-

velze, romelic kompresiis saerTaSoriso JPEG da MPEG standar-

tebiTaa rekomendirebuli. warmodgenilia Sesabamisi koderisa da 

dekoderis sqemebi da ferad gamosaxulebaTa Sesabamisi sruli 

signalis R (wiTeli), G (mwvane) da B (lurji) Semdgenebidan  

sikaSkaSis (Sav-TeTri) Y da fersxvaobiTi Cr da Cb Semdgenebis 

formirebis, diskretuli kosinusuri gardasaxvis transforman-

tebis formirebis, maTi Sesabamisi [Qy] da [Qr,b] matricebiT 

dakvantvis da dakvantuli transformantebis mTavari da 
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aramTavari elementebis hafmanis kodebis gamoyenebiT udanakargo 

kodirebis meqanizmebi. amave TavSi moyvanilia sadisertacio 

naSromSi dasmuli amocanebis realizaciis mizniT SerCeuli 30 

sacdeli gamosaxulebis suraTebi, romelTa Soris erTi nawili 

gamoirCeva Zalian mcire detalobiT, xolo meore, mesame da 

meoTxe _ mcire, saSualo da maRali detalobiT (sur. 1).   

                                                                                                                 
           აA                      b                      g    
 

                                                   
           d                        e                       v    
         

         
                      z                      T                      i        

                                                    
            k                     l                       m     
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           J                      r                     s  

          
           t                      u                    f 

            
           q                     R                      y 

          
                 S                      C                      c 
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                        Z                         w                      W  
                       

 
sur. 1. pirveladi sacdeli gamosaxulebebi “lena” (a), “bionse” (b), 
“buneba” (g), “nagazi” (d), “Tibisi” (e), “kata” (v), “cixesimagre” (z), 
“bavSvebi” (T), “alublebi” (i), “krosi” (k), “ferma” (l), “parki” (m), 

“kenkra” (n), “daisi” (o), “zamTari” (p), “garnituri” (J), “SroSani” (r), 
“mTebi” (s), “tba” (t), “maRazia” (u), “karuseli” (f), “Semodgoma” (q), 
“koSki” (R), “kolizeumi” (y), “teqsti” (S), “foni” (C), “ Rrubeli” (c),   

“mamadaviTi” (Z), “funikulori” (w) “teleanZa” (W) 
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            q                    R                      y 
 
 

            
                 S                    C                      c 
 

                                                   
                        Z                      w                      W  
 

sur. 2. ekonomiurad kodirebuli (kompresirebuli) sacdeli 
gamosaxulebebi “lena” (a), “bionse” (b), “buneba” (g), “nagazi” (d), 

“Tibisi” (e), “kata” (v), “cixesimagre” (z), “bavSvebi” (T), “alublebi” (i), 
“krosi” (k), “ferma” (l), “parki” (m), “kenkra” (n), “daisi” (o), “zamTari” 
(p), “garnituri” (J), “SroSani” (r), “mTebi” (s), “tba” (t), “maRazia” (u), 
“karuseli” (f), “Semodgoma” (q), “koSki” (R), “kolizeumi” (y), “teqsti” 
(S), “foni” (C), “Rrubeli” (c), “mamadaviTi” (Z), “funikulori” (w) da 

“teleanZa” (W) 
 

naCvenebia sacdeli gamosaxulebebis JPEG da MPEG 

rekomendaciebis mixedviT ekonomiuri kodirebis (kompresiis) 

Sedegad aRdgenili gamosaxulebebi (ix. sur. 2) da moyvanilia 

maTi xarisxobrivi Sefasebis maCveneblebi obieqturi 
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kriteriumebis safuZvelze (saSualo kvadratuli cdomileba _ 

MSE, normirebuli saSualo kvadratuli cdomileba _ NMSE, 

signal-xmauris fardoba _ SNR, signal-xmauris fardobis pikuri 

mniSvneloba _ SNRP) (cxrili 1).  

cxrili 1. ekonomiurad kodirebuli (kompresirebuli) sacdeli 
gamosaxulebebis aRdgenis xarisxis Sefaseba obieqturi parametrebis 

mixedviT gamosaxulebaTa sruli signalisaTvis 
 

gamosaxulebebi MSE NMSE SNR, db SNRP, db 
“lena” 7,176 0,051 25,885 35,819 
“bionse” 6,982 0,045 26,857 31,286 
“buneba” 8,685 0,088 21,065 29,389 
“nagazi” 6,169 0,042 27,452 32,361 
“Ti-bi-si” 5,461 0,030 30,536 33,419 
“kata” 7,609 0,056 24,985 30,538 

“cixesimagre” 8,824 0,049 26,125 29,252 
“bavSvebi” 10,162 0,084 21,463 28,025 

“alublebi” 9,933 0,085 21,457 32,994 
“krosi” 13,447 0,132 17,620 25,592 
“ferma” 7,549 0,046 26,718 30,607 
“parki” 9,418 0,075 22,497 28,686 
“kenkra” 10,471 0,080 21,964 27,765 
“daisi” 7,521 0,057 24,901 35,410 

“zamTari” 9,338 0,169 15,448 28,760 
“garnituri” 6,506 0,043 27,245 31,899 
“SroSani” 10,913 0,117 18,615 27,406 
“mTebi” 1.954 0,014 37,200 42,344 
“tba” 7,150 0,096 20,339 31,079 

“maRazia” 12,237 0,113 18,932 26,412 
“karuseli” 11,148 0,134 17,459 27,221 
“Semodgoma” 11,456 0,076 22,382 26,984 

“koSki” 7,912 0,061 24,299 30,199 
“kolizeumi” 7,285 0,055 25,126 30,916 

“teqsti” 3,761 0,018 34,701 36,660 
“foni” 1,934 0,016 35,727 42,438 

“Rrubeli” 2,966 0,017 35,519 38,721 
“mamadaviTi” 4,060 0,044 27,078 35,994 

“funikulori” 4,134 0,025 32,090 35,836 
“teleanZa” 3,272 0,019 34,556 37,809 

 

aRdgenili gamosaxulebebis saSualo da pikuri saSualo 

kvadratuli cdomilebebis nulisgan gansxvavebuli da signalisa 

da xmauris fardobis (iseve rogorc signalisa da xmauris 

fardobis pikuri mniSvnelobebis) Semcirebuli sidideebi 
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ganpirobebulia diskretuli kosinusuri gardasaxvis sabazo 

matricis elementebis wiladuri mniSvnelobebiTa da Sesabamisi 

transformantebis koeficientebis dakvantviT am mizniT 

eqspertTa JPEG da MPEG jgufebis mier specialurad SerCeuli 

dakvantvis [Qy] da [Qr,b] matricebis gamoyenebiT. aRniSnuli 

parametrebis idealurisagan gansxvaveba dasaSvebadaa miCneuli 

adamianis mxedvelobis fsiqofiziologiuri Taviseburebebis 

gaTvaliswinebiT, rac safuZvlad daedo diskretuli kosinusuri 

gardasaxvis transformantebis dakvantvas [Qy] da [Qr,b] matricebis 

saSualebiT. dakvantva ki rekomendebulia kompresiis F faqtoris 

amaRlebis mizniT daukvantavi transformantebis SemTxvevaSi 

kodirebasTan SedarebiT. vinaidan gamosaxulebaTa diskretuli 

kosinusuri gardasaxvisa da transformantebis dakvantviT 

gamowveuli Secdomebi araarsebiTia, amitom ekonomiuri 

kodirebis (kompresiis) aseT meTods uwodeben kodirebas 

nawilobrivi danakargebiT. rac Seexeba dakvantuli 

transformantebis damatebiT kodirebas hafmanis cxrilebis 

(kodebis) gamoyenebiT, rac xorcieldeba kompresiis F faqtoris 

ufro metad gazrdis mizniT, igi ar iwvevs damatebiTi 

Secdomebis gaCenas, ris gamoc ekonomiur kodirebas hafmanis 

cxrilebis gamoyenebiT uwodeben udanakargo kodirebas.     

naSromis meore Tavi eZRvneba gamosaxulebaTa ekonomiuri 

kodirebis arsebuli meTodis efeqturobis amaRlebis SesaZleb-

lobebis kvlevas transformantebis mTavari elementebis sxvao-

bebis gamoTvlis gziT Sesabamisi organzomilebiani masivis 

horizontaluri da vertikaluri mimarTulebiT maT Soris 

kompresiis TvalsazrisiT saukeTesos SerCevis mizniT. dasa-

buTebulia transformantebis mTavari elementebis gamorCeuli 

roli aRdgenili gamosaxulebebis xarisxis TvalsazrisiT ara-

mTavar elementebTan SedarebiT. sur. 3-ze naCvenebia SemTxvevebi, 

rodesac gamosaxuleba “lena” kompresirebulia mxolod mTavari  

(a) an mxolod aramTavari elementebis (b) saSualebiT.  
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                a                                     b   

sur. 3. diskretuli kosinusuri gardasaxvis transformantebis mxolod 
mTavari (a) da mxolod aramTavari (b) elementebis saSualebiT 

aRdgenili gamosaxuleba “lena” 

sur. 3-dan TvalsaCinod Cans transformantebis mTavari 

elementebis roli aRdgenili gamosaxulebebis sizustis 

TvalsazrisiT. kerZod, mxolod mTavari elementebiT aRdgenili 

gamosaxuleba gacilebiT ufro metad emTxveva Sesabamis 

pirvelad gamosaxulebas, vidre is gamosaxuleba, romelic 

mxolod aramTavari elementebiTaa aRdgenili. aRniSnuli 

garemoebiTaa gamowveuli is faqti, rom gamosaxulebaTa 

kompresiis rekomendirebul standartebSi mTavari dakvantuli 

elementebis udanakargo kodireba xorcieldeba aramTavari 

elementebisagan damoukideblad maTTvis specialurad Seqmnili 

hafmanis cxrilebis gamoyenebiT.  

naCvenebia, rom ferad gamosaxulebaTa signalebis 

sikaSkaSis Y da fersxvaobiTi Cr da Cb Semdgenebis diskretuli 

kosinusuri gardasaxvis mTavari elementebisa da maTi sxvaobiTi 

mniSvnelobebis masivebis statistikuri parametrebis (histograma, 

entropia da korelaciis koeficienti) analizis Sedegebi iZleva 

kodirebis efeqturobis amaRlebis saSualebas.  

 zemoaRniSnulis sailustraciod me-2 cxrilSi moyvanilia 

SerCeuli sacdeli mcire, saSualo da maRali detalobis 

gamosaxulebebis (“lena”, “alublebi” da “zamTari”) samive 

Semdgenis Sesabamisi transformantebis parametrebi sxvaobebis 

horizontaluri (h) da vertikaluri (v) mimarTulebebiT 
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gamoTvlisas, kerZod ki korelaciis koeficientebi (Kh da Kv) da 

entropiebi (Eh da Ev).  

cxrili 2. transformantebis mTavari F’(0,0) elementebis masivis 
korelaciis Kh da Kv koeficientebisa da mTavari elementebis 
sxvaobebis Eh da Ev entropiebis mniSvnelobebi sacdeli feradi 

gamosaxulebebis sikaSkaSis Y da fersxvaobiTi Cr da Cb SemdgenebisaTvis  
 

Parametrebi Ggamosaxulebebi 
“lena” “alublebi” “zamTari” 

KYh 0,960 0,945 0,983 

KYv 0,984 0,937 0,965 

EYh 5,820 5,677 4,249 

EYv 4,911 5,788 4,576 

KCrh 0,981 0,946 0,975 

KCrv 0,986 0,934 0,949 

ECrh 3,876 4,632 2,583 

ECrv 3,463 4,850 3,005 

KCbh 0,869 0,974 0,989 

KCbv 0,948 0,966 0,980 

ECbh 4,273 3,704 3,128 

ECbv 3,454 3,790 3,466 

 

cxrilidan naTlad Cans korelaciis koeficientebsa da 

Sesabamis entropiebs Soris arsebuli zemoT aRniSnuli 

damokidebuleba. kerZod, sacdeli gamosaxulebis “lena” 

sikaSkaSis (Sav-TeTri) Y Semdgenis Sesabamisi transformantebis 

mTavari elementebis masivis vertikaluri mimarTulebiT 

korelaciis koeficientis mniSvnelobebi KYv aRemateba 

korelaciis koeficientis mniSvnelobebs (KYh) horizontaluri 

mimarTulebiT. amitom am gamosaxulebisaTvis entropia EYv<EYh. 

danarCeni gamosaxulebebisaTvis ki piriqiT _ KYh> KYv, ris gamoc  

EYh<EYv. es ki imas niSnavs, rom pirvel SemTxvevaSi 

transformantebis mTavari elementebis sxvaobebis 

kodirebisaTvis sakmarisi aRmoCndeba bitebis ufro mcire 

raodenoba, vidre meore SemTxvevaSi. magaliTad, gamosaxulebis 

“lena” sikaSkaSis Y Semdgenis Sesabamisi transformantebis 

mTavari elementebis TiToeuli sxvaobiTi mniSvnelobis 

ekonomiuri kodirebisTvis sxvaobebis horizontaluri 
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mimarTulebiT gamoTvlisas Teoriulad saWiro iqneba 5,82 biti 

maSin, rodesac sxvaobebis vertikaluri mimarTulebiT 

gamoTvlisas sakmarisi aRmoCndeba 4,911 bitiA anu 0,909 bitiT 

naklebi. analogiuri msjeloba da Sesabamisi daskvnebis gakeTeba 

SesaZlebelia danarCeni sacdeli gamosaxulebebis rogorc 

sikaSkaSis aseve fersxvaobiTi Semdgenebis transformantebis 

mTavari elementebis masivebisTvisac. 

naSromis mesame TavSi aRwerilia feradi gamosaxulebebis 

Sesabamisi Semdgenebis fragmentebis diskretuli kosinusuri 

gardasaxvis Sedegad formirebuli transformantebis mTavari 

elementebis masivis adapturi udanakargo kodirebis algoriTmi, 

romelic gulisxmobs elementebis sxvaobiTi mniSvnelobebis 

gamoTvlas maTgan Sedgenili organzomilebiani masivis 

horizontaluri da vertikaluri mimarTulebiT da im sxvaobebis 

kodirebas hafmanis cxrilis gamoyenebiT, romelic ukeTesia 

kompresiis TvalsazrisiT. amave TavSi Sefasebulia 

transformantebis mTavari elementebis sxvaobiTi mniSvnelobebis 

adapturi udanakargo kodirebis SemoTavazebuli meTodis 

efeqturoba rogorc gamosaxulebebis SemdgenebisaTvis, aseve 

Sesabamisi sruli signalisaTvis.  

me-3 cxrilSi moyvanilia sacdeli feradi gamosaxulebebis 

sruli signalis Sesabamisi dakvantuli transformantebis 

Sesabamisi mTavari elementebis sxvaobiTi mniSvnelobebis 

udanakargo kodirebisaTvis saWiro bitebis raodenobebi 

arsebuli, anu sxvaobebis horizontaluri mimarTulebiT 

gamoTvlisa (Mars) da SemoTavazebuli (sxvaobebis vertikaluri 

mimarTulebiT gamoTvlis) SemTxvevebisaTvis (M1) da Sesabamisi 

kompresiis faqtorebi (Fars da F1), rac iZleva maTgan kompresiis 

TvalsazrisiT saukeTeso variantis SerCevis saSualebas. am 

SemTxvevaSi kompresiis faqtori ganisazRvreba pirveladi 

gamosaxulebis anaTvlebis kodirebisaTvis gamoyenebuli bitebis 

M raodenobisa da kompresiis Sedegad Sesabamisi masivis 
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kodirebisaTvis sakmarisi bitebis Mars da Mars raodenobis 

fardobiT.    

                         Fars=M/Mars,                F1=M/M1                        (1) 

imis gamo, rom 256x256 zomis sacdeli gamosaxulebebis Ti-

Toeuli Semdgenis elementebis (piqselebis) raodenobaa 65536 da 

yoveli elementis kodirebisaTvis gamoyenebulia 8-Tanriga kodi, 

amitom gamosaxulebis sikaSkaSis Y da fersxvaobiT Cr da Cb Semd-

genebidan TiToeuli maTgani warmodgenilia M=MY=MCr=MCb= 

=65536x8=524288 bitiT.  

me-3 cxrilSi aseve gaTvaliswinebulia sikaSkaSisa da 

fersxvaobiTi Semdgenebis adapturi kodirebis procesSi damate-

biTi (sainformacio) 3 simbolos (bitis) gamoyenebis aucilebloba 

samive Semdgenis Sesabamisi kodirebis 6 variantis Sesaxeb.  

cxrilidan Cans, rom kompresiis arsebul variantTan 

SedarebiT gaumjobesebuli Sedegebi miiReba gamosaxulebebisaT-

vis “lena”, “bionse”, “nagazi”, “bavSvebi”, “alublebi”, “krosi”, 

“parki”, “kenkra”, “kolizeumi” da “teleanZa”, rac adasturebs 

transformantebis mTavari elementebis kodirebis procesisadmi 

adapturi midgomis mizanSewonilobas araadaptur kodirebasTan 

SedarebiT, rodesac mTavari koeficientebis organzomilebiani 

masivis elementebs Soris sxvaobebi gamoiTvleba mxolod 

horizontaluri mimarTulebiT. 

meoTxe Tavi eZRvneba transformantebis mTavari elementebis 

sxvaobiTi mniSvnelobebis masivis hafmanis kodebis gamoyenebiT 

udanakargo kodirebis efeqturobis kidev ufro metad amaRlebis 

SesaZleblobis gamokvlevas. kerZod, am TavSi naCvenebia, rom 

ferad gamosaxulebaTa samive Semdgenis diskretuli kosinusuri  

gardasaxvis transformantebis mTavari elementebis sxvaobiTi 

mniSvnelobebis masivi SeiZleba Seicavdes nulis tol sidideebs, 

ris gamoc, garda JPEG da MPEG standartebiT gaTvaliswinebuli 

maTi skanirebis gareSe kodirebasTan erTad SesaZlebelia 

aRniSnuli organzomilebiani masivebis elementebisaTvis 

gamoyenebuli iyos skanirebis 4 variantidan erT-erTi.  



 
 

 
 

cxrili 3. sacdeli gamosaxulebebis sruli signalis Sesabamisi dakvantuli transformantebis udanakargo 
kodirebisaTvis saWiro bitebis raodenobebi gamosaxulebaTa arsebuli JPEG da MPEG standartebis (Ma) gamoyenebisa da 
sxvaobiTi mniSvnelobebis gamoTvlis adaptaciis SemTxvevebisaTvis (M1) da Sesabamisi kompresiis faqtorebi (Fa da F1) 

 

# Gamosaxulebebi MMars M1 FarsM F1 @# gamosaxulebebi MMars M1 FarsM F1 

1 “lena” 64202 61883 24,498 25,417 16 “garnituri” 51062 51062 30,804 30,804 

2 “bionse” 61311 61082 25,653 25,750 17 “SroSani” 95723 95723 16,432 16,432 

3 “buneba” 75608 75608 20,805 20,805 18 “mTebi” 20093 20093 78,279 78,279 

4 “nagazi” 57658 56171 27,279 28,001 19 “tba” 42309 42309 37,176 37,176 

5 “Ti-bi-si” 47559 47559 33,072 33,072 20 “maRazia” 76818 76818 20,475 20,475 

6 “kata” 68465 68465 22,974 22,974 21 “karuseli” 62163 62163 25,302 25,302 

7 “cixesimagre” 68341 68341 23,016 23,016 22 “Semodgoma” 110202 110202 14,274 14,274 

8 “bavSvebi” 92615 92586 16,983 16,988 23 “koSki” 83388 83388 18,861 18,861 

9 “alublebi” 77382 77373 20,325 20,328 24 “kolizeumi” 86960 86503 18,087 18,183 

10 “krosi” 106351 104818 14,790 15,006 25 “teqsti” 43409 43409 36,234 36,234 

11 “ferma” 84030 84030 18,718 18,718 26 “foni” 10651 10651 147,674 147,674 

12 “parki” 77114 74403 20,397 21,140 27 “Rrubeli” 26901 26901 58,469 58,469 

13 “kenkra” 112612 112526 13,968 13,978 28 “mamadaviTi” 48022 48022 32,754 32,754 

14 “daisi” 38472 38472 40,884 40,884 29 “funikulori” 44208 44208 35,580 35,580 

15 “zamTari” 73866 73866 21,294 21,294 30 “teleanZa” 28293 28142 55,593 55,890 

19 
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zemoaRniSnuli 4 variantia: zigzag-horizontaluri skanireba 

anu skanireba, romelic iwyeba transformantebis horizontaluri 

mimarTulebiT, anu 1-li striqonidan (nax. 4); zigzag-vertikaluri 

skanireba anu skanireba, romelic iwyeba transformantebis vertika-

luri mimarTulebiT, anu 1-li svetidan (nax. 5); skanireba transfor-

mantebis mTavari elementebis organzomilebiani masivis horizonta-

luri mimarTulebiT anu striqonuli skanireba (nax. 6); skanireba 

transformantebis mTavari elementebis organzomilebiani masivis 

vertikaluri mimarTulebiT anu sveturi skanireba (nax. 7). maSasadame, 

transformantebis mTavari elementebis organzomilebiani masivis 

mesame TavSi SemoTavazebuli adapturi udanakargo kodirebis pro-

cess, romelic xorcieldeba transformantebis skanirebis gareSe, 

SeiZleba Seexamos skanirebis 4 SemoTavazebuli variantidan kompre-

siis TvalsazrisiT saukeTeso varianti (sul 5 varianti skanirebis 

gareSe kodirebasTan erTad). sacdeli feradi gamosaxulebebis sa-

mive SemdgenisaTvis kodirebis 10 SesaZlo variantidan SeiZleba 

SeirCes erT-erTi (saukeTeso) varianti. ekonomiuri kodirebis arse-

buli (araadapturi - a) da SemoTavazebuli adapturi (ad) Sexamebuli 

meTodis saukeTeso variantis efeqturobis maCveneblebi sacdeli 

gamosaxulebebis sruli signalisaTvis warmodgenilia me-4 cxrilSi.  

* * * * * * * * 

* * * * * * * * 

* * * * * * * * 

* * * * * * * * 

* * * * * * * * 

* * * * * * * * 

* * * * * * * * 

* * * * * * * * 

nax. 4. mTavari sxvaobiTi elementebis masivis zigzag-horizontaluri 
skanireba 
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* * * * * * * * 

* * * * * * * * 

* * * * * * * * 

* * * * * * * * 

* * * * * * * * 

* * * * * * * * 

* * * * * * * * 

* * * * * * * * 

nax. 5. mTavari sxvaobiTi elementebis masivis zigzag-vertikaluri skanireba 
 

* * * * * * * * 

* * * * * * * * 

* * * * * * * * 

* * * * * * * * 

* * * * * * * * 

* * * * * * * * 

* * * * * * * * 

* * * * * * * * 

nax. 6. mTavari sxvaobiTi elementebis horizontaluri skanireba   
* * * * * * * * 

* * * * * * * * 

* * * * * * * * 

* * * * * * * * 

* * * * * * * * 

* * * * * * * * 

* * * * * * * * 

* * * * * * * * 

nax. 7. mTavari sxvaobiTi elementebis vertikaluri (sveturi) skanireba   
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cxrili 4. sacdeli gamosaxulebebis sruli signalis Sesabamisi dakvantuli transformantebis 
udanakargo kodirebisaTvis saWiro bitebis raodenobebi gamosaxulebaTa arsebuli JPEG da MPEG standartebisa 
(Ma) da adapturi kodirebis damuSavebuli meTodis SemTxvevebisaTvis (Mad) da Sesabamisi kompresiis faqtorebi 

(Fa da Fad) 
 

# Gamosaxulebebi MMa Mad FaM Fad @# gamosaxulebebi MMa Mad FaM Fad 

1 “lena” 64202 61500 24,50 25,58 16 “garnituri” 51062 50745 30,80 31,00 

2 “bionse” 61311 60525 25,65 25,99 17 “SroSani” 95723 95088 16,43 16,54 

3 “buneba” 75608 75050 20,81 20,96 18 “mTebi” 20093 20066 78,28 78,39 

4 “nagazi” 57658 55853 27,28 28,16 19 “tba” 42309 42319 37,18 37,17 

5 “Ti-bi-si” 47559 47223 33,07 33,31 20 “maRazia” 76818 76436 20,48 20,58 

6 “kata” 68465 68352 22,97 23,01 21 “karuseli” 62163 61968 25,30 25,38 

7 “cixesimagre” 68341 67541 23,02 23,29 22 “Semodgoma” 110202 109624 14,27 14,35 

8 “bavSvebi” 92615 92029 16,98 17,09 23 “koSki” 83388 82975 18,86 18,96 

9 “alublebi” 77382 76833 20,33 20,47 24 “kolizeumi” 86960 85907 18,09 18,31 

10 “krosi” 106351 104228 14,79 15,09 25 “teqsti” 43409 42974 36,23 36,60 

11 “ferma” 84030 83449 18,72 18,85 26 “foni” 10651 10624 147,67 148,05 

12 “parki” 77114 74019 20,40 21,25 27 “Rrubeli” 26901 26748 58,47 58,80 

13 “kenkra” 112612 111906 13,97 14,06 28 “mamadaviTi” 48022 47523 32,75 33,10 

14 “daisi” 38472 38083 40,88 41,30 29 “funikulori” 44208 43970 35,58 35,77 

15 “zamTari” 73866 73482 21,29 21,41 30 “teleanZa” 28293 28007 55,59 56,16 

22 
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me-4 cxrilSi Savad naCvenebia kompresiis uaresi monacemebi 

arsebul variantTan SedarebiT, mwvaned _ mTavari koeficientebis 

sxvaobebis adaptaciisas miRweuli saukeTeso, xolo wiTlad _ 

ekonomiuri kodirebis Sexamebuli meTodis gamoyenebisas 

miRebuli Sedegebi. pirveladi feradi 256x256 zomis 

gamosaxulebebis samive SemdgenisaTvis saWiro simboloebis 

jamuri M raodenobis (M=3x256x256x8=1572864 biti) SefardebiT 

kompresiis arsebuli meTodis gamoyenebisas saWiro simboloebis 

Ma raodenobasTan da SemoTavazebuli adapturi kodirebis 

meTodis variantis Sesabamisi simboloebis jamur Mad 

raodenobasTan ganisazRvreba kompresiis faqtorebi ferad 

sacdel gamosaxulebaTa sruli signalisaTvis.  

                             Fa=M/Ma  da    Fad=M/Mad                                             (2)  

vinaidan feradi gamosaxulebis TiToeuli Semdgenis 

kompresiis SemoTavazebuli adapturi meTodiT kodirebisas 

feradi gamosaxulebebis TiToeul Semdgens Seesabameba 10 

varianti, amitom sruli signalisaTvis (erTad samive 

SemdgenisaTvis) variantebis raodenoba iqneba 103=1000, romlis 

kodirebisTvis saWiroa 10-Tanriga orobiTi ricxvi. amis gamo 

kodirebis saukeTeso variantisaTvis kompresiis faqtoris 

gamoTvlisas gaTvaliswinebulia sainformacio (Warbi) 10 

simbolos gadacemis (Senaxvis) aucilebloba (ix. cxrili 4).  

rogorc me-4 cxrilidan Cans, adapturi Sexamebuli 

kodirebis damuSavebuli meTodi umravlesi sacdeli 

gamosaxulebisaTvis iZleva gaumjobesebul Sedegebs kodirebis 

arsebul meTodTan SedarebiT (gamonakliss warmoadgens 

gamosaxuleba “tba”, romlisTvisac SemoTavazebuli meTodis 

efeqturoba uaresia arsebulTan SedarebiT sainformacio 10 

simbolos damatebis gamo).  

amrigad, ferad gamosaxulebaTa sikaSkaSis Y da 

fersxvaobiTi Cr da Cb Semdgenebis 8x8 zomis fragmentebis 

diskretuli kosinusuri gardasaxvis transformantebis mTavari 

elementebis sxvaobiTi mniSvnelobebis udanakargo kodirebis 
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damuSavebuli meTodi emyareba maT adaptur kodirebas hafmanis 

cxrilebis gamoyenebiT da romelic, gamomaval cifrul nakadSi 

umniSvnelo siWarbis (sainformacio bitebis) Setanis miuxedavad, 

kodirebul gamosaxulebaTa ucvleli xarisxobrivi maCveneblebis 

pirobebSi uzrunvelyofs kompresiis efeqturobis amaRlebas 

arsebul araadaptur meTodTan SedarebiT.  

ferad sacdel gamosaxulebaTa samive SemdgenisTvis 

Sefasebulia sainformacio (Warb) bitebze xelSeSlebis 

zemoqmedebis Sedegebi aRdgenil gamosaxulebaTa xarisxobrivi 

maCveneblebis TvalsazrisiT da SemoTavazebulia aRniSnuli 

zemoqmedebis uaryofiTi Sedegebis gauvnebelyofis gzebi.  

sanimuSod me-8 suraTze naCvenebia kompresirebuli gamosaxulebis 

“lena” sikaSkaSis da fersxvaobiTi Semdgenebis mTavari 

elementebis sxvaobebis gamoTvlis mimarTulebis Sesaxeb 

informaciis damaxinjebisas im SemTxvevaSi, rodesac sxvaobebis 

gamoTvla moxdeba mTavari elementebis Sesabamisi masivis 

vertikaluri mimarTulebiT. rogorc Cans, gamosaxulebebi 

gansakuTrebiT maxinjdeba sikaSkaSis Semdgenis Sesaxeb 

informaciis damaxinjebisas. gamosaxulebaTa damaxinjebebi 

SeiZleba Tavidan aviciloT sainformacio simboloebis (bitebis) 

ramdenjerme (magaliTad, 3-jer) gameorebis SemTxvevaSi. maSin 

gamosaxulebaTa aRdgenisas sami kombinaciidan daveyrdnobiT or 

erTnair (maRali albaTobiT daumaxinjebel) kombinacias.  

meoTxe TavSi moyvanilia, agreTve, monacemebi ekonomiurad 

kodirebuli (kompresirebuli) sacdeli gamosaxulebebis 

subieqtur-statistikuri meTodiT xarisxis Sefasebis Sesaxeb 

literaturaSi aRwerili meTodikis safuZvelze, romlis 

safuZvelze dasturdeba, rom yvela sacdeli gamosaxulebisaTvis 

sabolood miRebuli Sefaseba 6-ze (maRalze) metia da mravali 

gamosaxulebisaTvis 7-ze (Zalian maRalze) odnav naklebia, rac 

savsebiT misaRebia JPEG da MPEG rekomendaciebiT 

gaTvaliswinebuli moTxovnebis TvalsazrisiT.  
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          Y                                           Cr                                          Cb                           

           a                      b                     g                              

sur. 8. Secdomebis gavlena sainformacio simboloebze 
transformantebis mTavar elementTa sxvaobebis vertikaluri  

mimarTulebiT gamoTvlisas gamosaxuleba “lenas” mxolod sikaSkaSis  
Y (a) da mxolod fersxvaobiTi Cr (b) an Cb (g) SemdgenebisaTvis  
 
naSromSi ganxorcielebulia sxvadasxva klasis (Zalian 

mcire, mcire, saSualo da maRali detalobis mqone) sacdeli 

feradi gamosaxulebebis ekonomiuri kodirebis arsebuli 

araadapturi da SemoTavazebuli adapturi meTodis modelireba 

programa Mathcad-is gamoyenebiT.  

 
sadisertacio naSromis ZiriTadi daskvnebi 

ZiriTadi Sedegebi, romlebic miRebulia samuSaos 

TematikasTan dakavSirebiT, Semdegia:  

1. naCvenebia, rom ferad gamosaxulebaTa rogorc sikaSkaSis, 

aseve fersxvaobiTi Semdgenebis Sesabamisi mTavari dakvantuli 

elementebis masivis korelaciis koeficientebi SeiZleba 

sxvadasxva iyos sxvadasxva mimarTulebiT. kerZod, 

gamosaxulebebis “lena”, “ZaRli”, “buneba”, “alublebi”, “parki”, 

“bavSvebi”, “krosi” da “kenkra” sikaSkaSis Y Semdgenis, 

gamosaxulebebis “lena”, “qali”, “ZaRli”, “alubali”, “ferma”, 

“parki” da “krosi” fersxvaobiTi Cr da gamosaxulebebis “lena”, 

“ZaRli”, “ferma”, “parki”, “bavSvebi”, “krosi” da “kenkra” 

fersxvaobiTi Cb Semdgenebis Sesabamisi gardasaxvis mTavari F’(0,0) 

elementebis masivis korelaciis koeficientebi vertikaluri 

mimarTulebiT aRemateba korelaciis koeficientebs 



26 
 

horizontaluri mimarTulebiT, xolo danarCenebisaTvis _ 

piriqiT. 

2. dasabuTebulia, rom aRniSnuli kanonzomiereba aisaxeba 

mTavari elementebis horizontaluri da vertikaluri 

mimarTulebebis Sesabamisi sxvaobiTi mniSvnelobebis 

entropiebSic. kerZod, gamosaxuleba “lenas” sikaSkaSis Semdgenis 

gardasaxvis Sedegad miRebuli mTavari dakvantuli elementebis 

masivis horizontaluri mimarTulebiT gamoTvlili sxvaobiTi 

mniSvnelobebis erTobliobis entropiaa 5,8 biti/elementi, xolo 

vertikaluri mimarTulebiT gamoTvlili sxvaobebis entropia 

Seadgens 4,9 biti/elements. aseve fersxvaobiTi Cr Semdgenis 

mTavari elementebis sxvaobiTi mniSvnelobebisaTvis entropiaa 

Sesabamisad 3,9 da 3,5 biti elementze, xolo Cb SemdgenisaTvis _ 

Sesabamisad 4,3 da 3,5 biti elementze.   

3. TvalsaCinodaa naCvenebi transformantebis mTavari 

elementebis roli aRdgenili gamosaxulebebis sizustis 

TvalsazrisiT. magaliTad, gamosaxulebisaTvis “lena” mxolod 

mTavari elementiT misi aRdgenisas saSualo kvadratuli 

Secdoma uaresdeba 15,231 erTeuliT, pikuri signal-xmauris 

fardoba _ 9,890 db-iT, xolo transformantebis mxolod yvela 

danarCeni aramTavari elementebiT aRdgenisas Sesabamisi 

maCveneblebi mniSvnelovnad matulobs da Seadgens 111,713 

erTeulsa da 24,386 db-s. gamosaxulebisaTvis “alublebi” 

Sesabamisi maCveneblebia 18,598 erTeuli, 9,225 db, 94,184 erTeuli 

da 20,598 db, xolo gamosaxulebisaTvis “daisi” _ 9,014 erTeuli, 

6,842 db, 118,198 erTeuli da 24, 462 db.   

4. gardasaxvis mTavari elementebis masivis horizontaluri 

da vertikaluri mimarTulebebiT gamoTvlili sxvaobiTi 

mniSvnelobebis parametrebis analizis safuZvelze 

SemoTavazebulia aRniSnuli masivis adapturi udanakargo 

kodirebis meTodi, romlis drosac hafmanis cxrilebis 

gamoyenebiT udanakargo kodireba xorcieldeba im sxvaobiTi 

mniSvnelobebisaTvis, romelTa entropia ufro mcirea. 
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5. naCvenebia, rom aRniSnuli meTodi, magaliTad, 

gamosaxuleba “lenas” sikaSkaSis Y Semdgenis Sesabamisi MmTavari 

elementebisaTvis uzrunvelyofs saWiro bitebis raodenobis 

Semcirebas 7726-dan 5922-de, anu 1804 bitiT, fersxvaobiTi Cr 

SemdgenisaTvis _ 1198 bitidan 1024 bitamde, anu 174 bitiT, xolo 

fersxvaobiTi Cb SemdgenisaTvis _ 1352 bitidan 1008 bitamde, anu 

344 bitiT. feradi gamosaxulebis “lena” sruli signalis 

Sesabamisi mTavari elementebis kodirebis arsebuli meTodis 

gamoyenebisas saWiro bitebis raodenobaa 10276, xolo adapturi 

meTodisas sainformacio (Warbi) 3 bitis gaTvaliswinebiT _ 7957, 

anu 2319-iT naklebi.  

6. dadasturebulia, rom transformantebis mTavari 

elementebis sxvaobebis vertikaluri mimarTulebiT gamoTvlisas 

kompresiis TvalsazrisiT SedarebiT mniSvnelovani efeqti 

miiRweva gamosaxulebebisaTvis “lena”, “nagazi”, “krosi” da 

“parki”. kerZod, am gamosaxulebebisaTvis adapturi kodirebis 

SemoTavazebuli meTodis Sedegad mogebuli bitebis raodenobebia 

Sesabamisad 2319, 119, 1533 da 1991, rac adasturebs kodirebis 

procesisadmi adapturi midgomis mizanSewonilobas.   

7. SemoTavazebuli adapturi meTodis efeqturoba 

dasabuTebulia sacdeli feradi gamosaxulebebis Semdgenebis 

erT elementze (piqselze) gadaTvlili bitebis raodenobis 

transformantebis mTavari elementebis masivis entropiasTan 

miaxloebis TvalsazrisiT. kerZod, gamosaxulebebis adapturi 

udanakargo kodirebis Sedegad izrdeba kodirebis efeqturoba, 

vinaidan ufro metad xdeba entropiasTan miaxloveba, vidre 

aradapturi kodirebisas. am TvalsazrisiT saukeTeso 

maCveneblebiT gamoirCeva Semdegi gamosaxulebebis sikaSkaSis Y 

Semdgeni: “lena”, romlis adapturi kodirebisas sakmarisi 

simboloebis erT elementze gadaTvlili raodenoba entropias 

aRemateba mxolod 0,873-iT; “nagazi” _ 0,779-iT; “Ti-bi-si” _ 0,421-

iT; “kata” _ 0,778-iT; “cixesimagre” _ 0,511-iT; “parki” _ 0,778-iT; 



28 
 

“daisi” _ 0,637-iT; “zamTari” _ 0,725-iT; “garnituri” _ 0,546-iT; 

“mTebi” _ 0,371-iT; “tba” _ 0,214-iT; “karuseli” _ 0,568-iT; “koSki” _ 

0,681-iT; “teqsti” _ 0,324-iT; “foni” _ 0,321-iT; “Rrubeli” _ 0,345-

iT; “mamadaviTi” _ 0,992-iT; “funikulori” _ 0,444-iT da “teleanZa” 

_ 0,242-iT.  

8. dasabuTebulia gamosaxulebaTa ekonomiuri kodirebis 

faqtoris Semdgomi gaumjobesebis SesaZlebloba 

transformantebis mTavari elementebis masivis skanirebis 

sxvadasxva variantis (zigzag-horizontaluri, zigzag-

vertikaluri, horizontaluri da vertikaluri) realizaciiTa da 

misi SexamebiT sxvaobebis adapturi gamoTvlis variantebTan.  

9. naCvenebia, rom adapturi Sexamebuli kodirebis 

damuSavebuli meTodi umravlesi sacdeli gamosaxulebisaTvis 

iZleva gaumjobesebul Sedegebs kodirebis arsebul meTodTan 

SedarebiT (gamonakliss warmoadgens gamosaxuleba “tba”, 

romlisTvisac SemoTavazebuli meTodis efeqturoba uaresia 

arsebulTan SedarebiT sainformacio 10 simbolos damatebis 

gamo), kerZod: gamosaxulebisaTvis “lena” ekonomiuri adapturi 

kodirebisaTvis saWiro simboloebis raodenoba kodirebis 

arsebul variantTan SedarebiT mcirdeba 64202-dan 61500-de, anu 

4,21%-iT; gamosaxulebisaTvis “bionse” _ 61311-dan 60527 bitamde 

(1,28%-iT), gamosaxulebisaTvis B”buneba” 75608-dan 75052 bitamde 

(0,74%-iT), gamosaxulebisaTvis “nagazi” 57658-dan 55855 bitamde 

(3,17%-iT), gamosaxulebisaTvis “parki” _ 77114-dan 74019 bitamde 

(4,01%-iT) da ase Semdeg. 

10. naCvenebia, rom ferad gamosaxulebaTa samidan TiToeuli 

SemdgenisaTvis adapturi Sexamebuli kodirebis SemoTavazebuli 

variantebis saerTo raodenobaa 10. Sesabamisad, sruli 

signalisaTvis variantebis raodenobaa 103=1000, romlisTvisac 

saWiroa damatebiTi (Warbi) 10 sainformacio simbolo.  

 11. ferad sacdel gamosaxulebaTa samive SemdgenisTvis 

Sefasebulia sainformacio (Warb) bitebze xelSeSlebis 

zemoqmedebis Sedegebi aRdgenil gamosaxulebaTa xarisxobriv 
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maCveneblebis TvalsazrisiT da SemoTavazebulia aRniSnuli 

zemoqmedebis uaryofiTi Sedegebis gauvnebelyofis gzebi 

sainformacio simboloebis Sesabamisi 10-Tanriga koduri jgufis 

ramdenjerme (magaliTad, 3-jer) ganmeorebiTi gadacemis (Senaxvis) 

xarjze.   

12. ganxorcielebulia sxvadasxva klasis (mcire, saSualo 

da maRali detalobis mqone) sacdeli (satesto) feradi 

gamosaxulebebis ekonomiuri kodirebis SemoTavazebuli meTodis 

modelireba programa Mathcad-is gamoyenebiT, romlis safuZvelze 

Sefasebulia gamosaxulebaTa ekonomiuri kodirebis SemuSavebuli 

adapturi meTodis efeqturoba arsebul araadaptur meTodTan 

SedarebiT. 

 13. sxvadasxva klasis sacdeli feradi gamosaxulebebis 

sikaSkaSis Y da fersxvaobiTi Cr da Cb Semdgenebis ekonomiuri 

kodi-rebis SemoTavazebuli adapturi meTodis modelirebis 

safuZvelze naCvenebia, rom maTi transformantebis mTavari 

elementebis organzomilebiani masivis sxvadasxva 

(horizontaluri an vertikaluri) mimarTulebiT sxvaobiTi 

mniSvnelobebis udanakargo kodirebisas, aseve maTi elementebis 

masivis skanirebis sxvadasxva variantidan erT-erTis SerCeviT 

(anu kodirebis arsebuli da SemoTavazebuli meTodebis 

hibridizaciiT) mravali gamosaxulebisaTvis miRwevadia 

kompresiis efeqturobis mniSvnelovani gaumjobeseba kodirebis 

arsebul algoriTmTan SedarebiT.  

 14. Catarebulia SemoTavazebuli meTodis safuZvelze 

kompre-sirebuli gamosaxulebebis xarisxobrivi maCveneblebis 

Sefaseba obieqturi da subieqturi kriteriumebis safuZvelze da 

naCvenebia, rom rogorc obieqturi, aseve subieqturi 

kriteriumebis safuZvelze miRebuli monacemebi emTxveva uZrav 

gamosaxulebaTa ekonomiuri kodirebis JPEG da MPEG 

rekomendaciebiT gaTvaliswinebul monacemebs, anu ekonomiuri 

kodirebis SemoTavazebuli adapturi meTodi ar iwvevs 

kompresirebul gamosaxulebaTa xarisxobrivi maCveneblebis 
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gauaresebas arsebul meTodTan SedarebiT. kerZod, 

gamosaxulebisaTvis “lena” aRdgenis saSualo kvadratuli 

cdomileba arsebul da SemoTavazebul SemTxvevebSi Seadgens 

7,289, pikuri xolo signal/xmauris fardoba _ 35,504 db-s, xolo 

subieqturi eqspertizis 7-baliani sistemis maCvenebelia 6,5 bali, 

rac maRalze (6 balze) metia da Zalze maRalze (7 bali) 

naklebia.  
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Abstract 
Dissertation “Procession and Study of Economic Coding Method of Images under the 
Basis of Transformants Features of Discrete Cosine Conversion” includes review of 
principles and methods on economic coding (compression) of digital signals of images 
under the basis of discrete cosine conversion and matching lossless coding of its 
transformants and there are provided results of theoretical and experimental studies 
conducted for the purpose of improvement efficiency of economic coding.  
In order to remember broadband signals of images and provide their high quality 
program through real telecommunication channels it is essential to provide economic 
coding of these signals under certain methods of compression out of which each of 
them have different possibilities of compression.  
Under the basis of comparative analysis of various methods of economic coding of 
image signals is established that out of current methods of compression, including 
differential pulse-code modulation various kinds of rectilinear orthogonal conversions, 
morphological coding, vector quantization, pyramidal coding and others, high quality 
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of compression has a method merging discrete cosine conversion of 8x8 dimension 
fragments of the shots of images, differential pulse-code modulation, lossless coding 
of conversion elements by applying Hafman codes and for movable images – 
additional interframe coding under the basis of movement compensation. Due to 
aforesaid reason above mentioned method of compression of images is the basis for 
the international JPEG (Joint Picture Expert Group) and MPEG (Motion Picture 
Expert Group) recommendations of economic coding of immovable and movable 
images. 
According to the analysis of statistical parameters (entropy and correlation coefficient) 
of brightness y of the signals of colored images and major elements of discrete cosine 
conversion of color-different Cr and Cb component parts and areas of their different 
values makes possible to have raised efficiency of coding. Namely, mostly correlation 
elements of two-dimensional areas of major elements of discrete cosine conversion 
transformants of Y, Cr and Cb component parts of colored images towards horizontal 
and vertical direction differ from each other and due to this reason the entropies of 
respective differential values differ from each other that is the basis of adaptive 
approach to lossless (entropic) coding of mentioned areas. 
There are provided histograms of differential values calculated to various directions of 
major elements of transformants and their entropy formed as a result of discrete cosine 
conversion of colored images of Y, Cr and Cb component parts.  
Algorithm of adaptive economic coding of the area of major elements of 
transformants is processed meaning calculation of differential values of elements 
towards horizontal and vertical direction of two-dimensional area composed from 
them and coding of those differences by applying Hafman table that is better one from 
the standpoint of compression. 
In order to have more raised (improvement of compression) efficiency of lossless 
coding by applying Hafman codes of the area of differential values of major elements 
of transformants, it is also possible by adaptive scanner of the area of differential 
values of major elements of transformants, when it is possible from the standpoint of 
compression for the purpose of choosing best version for each component parts of 
various kinds of colored images together with the current method of coding without 
scanning to use one of the version of scanning out of four mentioned versions: zigzag-
horizontal scanning (scanning that begins towards horizontal direction of 
transformants, so from the first line); zigzag-vertical scanning (scanning that begins 
towards vertical direction of transformants, so from the first line; scanning towards 
horizontal direction of two-dimensional area of major elements of transformants 
(linear scanning); scanning towards vertical direction (column scanning). 
Total number of calculation direction and version of scanning of differential values of 
major elements upon lossless coding transformants of any images for all of the three 
component parts of colored images amounts 1000 that require additional (excess) 
informational 10 symbols (bits) that is insignificant compared with that gain providing 
adaptive approach to the process of coding.  
Processed method of lossless coding of differential values of brightness y of colored 
images and major elements of discrete cosine conversion of transformants of color-
different Cr and Cb component parts with 8x8 dimensional fragments is based on their 
adaptive coding by applying Hafman tables that besides insignificant surplus inclusion 
(informational bits) in outgoing digital flow under unchanged qualitative values of 
coded images raises efficiency of compression compared with the current nonadaptive 
method.  



33 
 

From the standpoint of qualitative values of recovered images there are assessed 
results of influence of preventive means on informational (surplus) bits for all of the 
three component parts of colored experimental images and are offered ways on 
abatement of negative results of mentioned influence. 
There is provided various classes (with little, medium and high detail) of modeling for 
offered method of economic coding of experimental (testing) colored images by 
applying software Mathcad under that basis is assessed efficiency of developed 
adaptive method of economic coding of images compared with the current 
nonadaptive method. 
Under the basis of modeling of offered adaptive method of brightness Y and color-
different Cr and Cb component parts of various classes of experimental colored 
images is shown that upon lossless coding of differential values of major elements of 
their transformants to different directions (horizontal and vertical) of two-dimensional 
area, also by choosing one of the items out of various versions of scanning of the area 
of their elements (so, by choosing the best one out of current and offered methods of 
coding) it is possible for many images to have significantly improved efficiency of 
compression compared with the current algorithm of coding.  
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