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samuSaos zogadi daxasiaTeba 

Temis aqtualoba: vinaidan Tanamedrove msoflioSi didi 

mniSvneloba eniWeba informaciis (televizia, teqsturi faili, 

uZravi da moZravi gamosaxuleba, musika, xmovani informacia da 

sxva) swraf miReba/damuSaveba/gadacemas da izrdeba am 

informaciis Senaxvis moTxovna, amitom gansakuTrebuli 

mniSvneloba aqvs mis warmodgenas kompaqturad.  

 miuxedavad ganviTarebis tempebisa da teqnologiebis srul-

yofisa, mainc arsebobs didi moculobis monacemebis gadacemis 

problemebi, rac dakavSirebulia satelekomunikacio arxebis 

gamtarunarianobasa da maxsovrobis mowyobilobebis tevadobebis 

SezRudul SesaZleblobebTan. maTi muSaobis xarisxi didad aris 

damokidebuli sakomunikacio qselis gamtarunarianobaze. amgva-

rad, rac ufro naklebi moculobisa da maRali xarisxis 

informacia iqneba gadacemuli, miT ufro moqnili da rentabe-

luri iqneba aseTi qselis ageba da misi Semdgomi ganviTareba. 

aRniSnuli problema moiTxovs cifruli signalebis kompaqturad 

warmodgenis maqsimalurad srulyofili meTodebis damuSavebasa 

da gamokvlevas, ris gamoc aRniSnuli problemis gadawyveta te-

lekomunikaciis sferos erT-erT aqtualur amocanas warmoadgens.  

sadisertacio samuSaos ZiriTadi mizania SemoTavazebuli 

blokuri da zonuri kodirebis meTodebis safuZvelze ferad 

gamosaxulebaTa kompresiis faqtoris amaRleba kompresirebul 

gamosaxulebaTa xarisxobrivi parametrebis gauaresebis gareSe 

JPEG da MPEG standartebiT gaTvaliswinebuli kompresiis 

meTodTan SedarebiT. samuSaos erT-erT ZiriTad mizans 

warmoadgens, agreTve, SemoTavazebuli meTodebiT kodirebuli 

sacdeli gamosaxulebebis kompaqturi kodirebis parametrebis 

Sefaseba da maTi Sedareba JPEG da MPEG rekomendaciebis 

safuZvelze kompresirebuli gamosaxulebebis Sesabamis 

parametrebTan. 
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 kvlevis ZiriTadi amocanebi. sadisertacio samuSaos 

ZiriTad amocanebia:  

 1. ferad gamosaxulebaTa Semdgenebis kompresiis blokuri 

kodirebisa da dekodirebis meTodebis damuSaveba, maTi 

kompiuteruli modelireba da kompresiis gaumjobesebis 

SesaZleblobebis dadgena Zalian mcire, mcire, saSualo da 

maRali detalobis sacdeli gamosaxulebebisaTvis. kompresiis 

Sesabamisi faqtorebis gansazRvra da maTi Sedareba arsebuli 

meTodiT miRweul analogiur parametrebTan. 

2. 256x256 formatis ferad gamosaxulebaTa sikaSkaSisa da 

fersxvaobiTi Semdgenebis Sesabamisi 8x8 zomis blokebis diskre-

tuli kosinusuri gardasaxvis dakvantuli transformantebis 

aramTavari koeficientebis masivebis statistikuri 

maxasiaTeblebis Sefaseba. 

 3. ferad gamosaxulebaTa Semdgenebis diskretuli 

kosinusuri gardasaxvis Sesabamisi transformantebis aramTavari 

koeficientebis masivis kompresiis zonuri meTodis algoriTmis 

damuSaveba da misi efeqturobis gansazRvra. 

 4. sacdeli gamosaxulebebis Semdgenebis Sesabamisi 

transformantebis aramTavari koeficientebis masivis 

statistikuri parametrebis analizi da maT safuZvelze zonuri 

kodirebis adapturi algoriTmis damuSaveba kompresiis faqtoris 

amaRlebis mizniT. 

 5. transformantebis adapturi zonuri kodirebis meTodis 

realizaciisas hafmanis modificirebuli cxrilebis Sedgena 

transformantebis statistikuri monacemebis gaTvaliswinebiT, 

romlebic misadagebulia (optimaluria) mocemuli gamosaxulebis 

sikaSkaSisa da fersxvaobiTi Semdgenebisadmi. 

 6. gamosaxulebaTa kompresiis faqtoris Semdgomi amaRlebis 

mizniT transformantebis aramTavari koeficientebis 

skanirebisaTvis, garda arserbuli meTodisa, zigzag-vertikaluri 

skanirebis gamoyeneba da aRniSnuli variantebidan saukeTesos 

SerCeva kompresiis TvalsazrisiT. 
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7. transformantebis aramTavari koeficientebis masivis 

adapturi udanakargo kodirebis damuSavebuli meTodis Sexameba 

mTavari koeficientebis masivis adaptur udanakargo 

kodirebasTan.  

 8. gamosaxulebaTa samive Semdgenis gardasaxvis 

koeficientebis SemoTavazebuli adapturi zonuri udanakargo 

kodirebis meTodiT kompresiisas misi efeqturobis Sefaseba 

sxvadasxva klasis feradi sacdeli gamosaxulebebisaTvis. 

 9. kompresiis SemoTavazebuli meTodebiT kodirebuli 

gamosaxulebebis xarisxobrivi parametrebis dadgena maTi 

Sefasebis rogorc obieqturi, aseve subieqturi kriteriumebis 

safuZvelze. 

 10. 256x256 formatis ferad gamosaxulebaTa Semdgenebis 

gardasaxvis koeficientebis SemoTavazebuli meTodebiT 

kodirebis damuSavebuli meTodebis modelireba programa Mathcad-

is gamoyenebiT da miRebuli Sedegebis safuZvelze Sesabamisi 

rekomendaciebis SemuSaveba.  

gamokvlevis meTodebi: samuSaoSi dasmuli problemebis 

analizisa da Sesabamisi amocanebis gadawyvetisaTvis Teoriuli 

da praqtikuli sakiTxebis damuSavebisas gamoyenebulia informa-

ciis Teoria, SemTxveviTi procesebis Teoria, matricebisa da 

ricxvTa Teoria, albaTobis Teoria da kompiuteruli modelire-

bis meTodebi programa MathCad-is uzrunvelyofiT. 

samecniero siaxle. naSromis TemasTan dakavSirebuli 

kvlevis Sedegad miRweuli samecniero siaxleebia: 

- naCvenebia ferad gamosaxulebaTa sikaSkaSisa da 

fersxvaobiTi Semdgenebis 8x8 formatis blokebis diskretuli 

kosinusuri gardasaxvis safuZvelze gamoTvlili dakvantuli 

koeficientebis kompresiis maCveneblis gaumjobesebis 

SesaZlebloba gardasaxvis koeficientebis JPEG da MPEG 

standartebiT gaTvaliswinebul kodirebasTan SedarebiT; 

- SemuSavebulia gamosaxulebaTa Semdgenebis gardasaxvis 

koeficientebis kompaqturi udanakargo kodirebis (kompresiis) 
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blokuri meTodi da dagenilia misi efeqturobis parametrebi 

sxvadasxva klasis feradi gamosaxulebis SemdgenebisaTvis; 

 - SemuSavebulia gamosaxulebaTa Semdgenebis Sesabamisi 

dakvantuli transformantebis aramTavari koeficientebis masivis 

kompaqturi udanakargo kodirebis (kompresiis) zonuri meTodi, 

romelic iTvaliswinebs, agreTve, konkretuli gamosaxulebis 

Semdgenebis Sesabamisi transformantebis statistikis safuZvelze 

hafmanis modificirebuli cxrilebis gamoyenebas; 

- Sedgenilia gardasaxvis dakvantuli aramTavari koefici-

entebis udanakargo kodirebisaTvis realuri gamosaxulebebi-

sadmi misadagebuli hafmanis modificirebuli cxrilebi 

aRniSnuli koeficientebis masivis statistikis gaTvaliswinebiT; 

- SemuSavebuli da gamokvleulia dakvantuli transforman-

tebis aramTavari koeficientebis masivis adapturi zonuri 

kodirebis mTavari koeficientebis masivis adaptur kodirebasTan 

Sexamebis algoriTmi, ramac uzrunvelyo kompresiis faqtoris 

Semdgomi gaumjobeseba. 

samuSaos praqtikuli Rirebuleba ganpirobebulia im 

faqtiT, rom satelekomunikacio sferoSi mimdinareobs swrafi 

ganviTarebis procesebi, rac gulisxmobs rogorc moZravi, ise 

uZravi gamosaxulebebis gadacemas maRali xarisxiT da mcire 

moculobiT. gamosaxulebaTa kompaqturi kodirebis arsebuli 

meTodis Seswavla, analizi da maT safuZvelze damuSavebuli 

meTodebis danergva saSualebas miscems satelekomunikacio 

sistemebis integratorebs, moTxovnis Sesabamisad, zustad 

SearCion produqti, romlis danergvasac apireben.  

garda amisa, naSromi Seicavs yvela aucilebel monacems, 

meTodikasa da rekomendacias satelekomunikacio da maxsovrobis 

sistemebisaTvis gamosaxulebaTa signalebis kompaqturi 

kodirebis meTodebis realizaciisaTvis da, agreTve, 

kompiuterul programebs telekomunikaciis specialobis 

bakalavriatsa da magistraturaSi Sesabamisi saswavlo kursebis 
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laboratoriul-praqtikuli mecadineobebis kompiuteruli 

modelirebiT CatarebisaTvis. 

 samuSaos aprobacia. naSromSi miRebuli kvlevebis Sedegebi 

asaxulia q. quTaisSi saerTaSoriso samecniero konferenciis 

“energetika: regionuli problemebi da ganviTarebis 

perspeqtivebi” moxsenebaTa krebulSi gamoqveynebul 2 statiaSi 

(21-22. V. 2010 w.), saerTaSoriso samecniero-teqnikuri 

konferenciis “axali teqnologiebi Tanamedrove mrewvelobaSi” 

(29-30. IV. 2010 w. Tbilisi) Sromebis krebulSi gamoqveynebul 1 

statiaSi, saerTaSoriso sainJinro akademiisa da saqarTvelos 

sainJinro akademiis samecniero JurnalSi “Georgian Engineering News” 

(N3, 2011 w. Tbilisi) gamoqveynebul 1 statiaSi, saqarTvelos 

mecnierebaTa akademiis yovelTviuri samecniero-referirebuli 

JurnalSi “mecniereba da teqnologiebi” (#10-12, Tbilisi, 2011) 

gamoqveynebul 1 statiaSi, saerTaSoriso sainJinro akademiisa da 

saqarTvelos sainJinro akademiis samecniero JurnalSi “Georgian 

Engineering News” (N2, 2012 w. Tbilisi) gamoqveynebul 1 statiaSi da 

saqarTvelos teqnikuri universitetis jurnali “ganaTleba”-Si 

(#1(4), Tbilisi 2012 w.) gamoqveynebul 1 statiaSi.  

 samuSaos struqtura. samuSao Sedgeba Sesavlisagan, 

literaturis mimoxilvisagan, Sedegebisa da maTi gansjisagan, 

oTxi Tavisagan, daskvnisagan, gamoyenebuli literaturisagan da 

danarTebisagan. samuSaos moculoba Seadgens 166 gverds, romelTa 

Soris 96 gverdi ZiriTadi teqstia 13 naxaziTa da 35 cxriliT. 

gamoyenebuli literatura Seicavs 54 dasaxelebas.  

 

 
naSromis Sinaarsi 

 
sadisertacio naSromis Sesaval nawilSi dasabuTebulia 

Temis aqtualoba, moyvanilia gamosakvlevi sakiTxebis mokle 

mimoxilva, Camoyalibebulia sadisertacio naSromis miznebi da 

amocanebi, CamoTvlilia kvlevis Sedegad miRweuli samecniero 
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siaxleebi, gansazRvrulia sadisertacio naSromis praqtikuli 

Rirebuleba da miRebuli Sedegebis gamoyenebis sfero. 

naSromis pirvel TavSi ganxilulia gamosaxulebaTa disk-

retuli kosinusuri gardasaxvis transformantebis udanakargo 

kompaqturi kodirebis blokuri meTodi. naCvenebia, rom cifruli 

signalebis kompaqturi kodirebis TvalsazrisiT saukeTesodaa 

miCneuli cifrul gamosaxulebaTa 8x8 formatis fragmentebis 

gardaqmna diskretuli kosinusuri gardasaxvis gamoyenebiT, 

romelic Sesabamisi saerTaSoriso JPEG da MPEG standartebis 

erT-erT ZiriTad komponents warmoadgens.  

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 

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

aRwerilia kodirebis blokuri meTodis ZiriTadi etapebi.  

 

         
      აA                 b               g                 d 

                                

  
      e                 v                 z                T 
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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) 
 

gamosaxulebaTa kompaqturi kodirebis SemoTavazebuli 

meTodis arsi ganxilulia [F1(u,v)] transformantas magaliTze, 

romelic miiReba diskretuli kosinusuri gardasaxvis Sedegad 

formirebuli [F(u,v)] transformantas dakvantviT.  

pirveli Tavis dasasruls moyvanilia blokuri kodirebis 

meTodis efeqturobis maCveneblebi oTxi sxvadasxva (Zalze mcire, 

mcire, saSualo da maRali) detalobiT gamorCeuli feradi gamo-

saxulebis TiToeuli Semdgenisa da sruli signalisaTvis (cxri-

li 1) da isini Sedarebulia kodirebis arsebuli meTodis analo-

giur monacemebTan. kodirebis arsebul meTodTan Sedarebisas 

kompresiis efeqturobis gansazRvrisas mxedvelobaSia miRebuli 

is garemoeba, rom mocemuli sacdeli 256x256 formatis gamosaxu-

lebisaTvis sikaSkaSis Semdgenis fragmantebis raodenobaa 1024, 

xolo TiToeuli fersxvaobiTi Semdgenis fragmentebisa _ 256. 

 
cxrili 1. Dferadi gamosaxulebebis kodirebisaTvis saWiro bitebis 

raodenoba  
 

sacdeli 

gamosaxu-

lebebi 

arsebuli meTodiT 
SemoTavazebuli 

meTodiT 

S
ex

am
eb
u
l
i 

me
T
o
d
iT

  

Y Cr Cb sul Y Cr Cb sul sul 
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“foni” 8307 1164 1180 10651 5613 879 914 7406 7407 

“lena” 55771 4108 4323 64202 55287 5221 5566 66074 63719 

”aluble-

bi” 

64684 7524 5174 77382 64603 7612 6004 78219 77302 

“zamTa- 

ri” 

66563 3017 4286 73866 66617 4215 4901 75733 73867 

 

cxrilSi moyvanili mniSvnelobebis mixedviT SeiZleba 

davaskvnaT Semdegi: Zalian mcire detalobis gamosaxulebis 

(“foni”) SemoTavazebuli meTodiT kodirebisas miiRweva ufro 

meti kompresiis faqtori arsebul meTodTan SedarebiT; mcire da 

saSualo detalobis gamosaxulebebis (“lena”, “alublebi”) kodi-

rebisas SemoTavazebuli meTodiT ufro meti kompresiis faqtori 

arsebul meTodTan SedarebiT miiReba sikaSkaSis SemdgenisaTvis, 

xolo fersxvaobiTi SemdgenebisaTvis – uaresi Sedegi; maRali 

detalobis gamosaxulebis (“zamTari”) SemoTavazebuli meTodiT 

kodirebisas samive SemdgenisaTvis Sedegebi uaresia. kompaqturi 

kodirebis arsebuli da SemoTavazebuli variantebidan kompresiis 

TvalsazrisiT saukeTesos arCeviT (kodirebis procesis 

adaptaciiT) pirveli sami gamosaxulebis Sesabamisi sruli 

signalisaTvis miiReba ukeTesi Sedegi arsebulTan SedarebiT. 

cxrilis monacemebSi gaTvaliswinebulia Sexamebuli kodirebis 

SemTxvevaSi kodirebis variantis Sesaxeb damatebiTi erTi 

sainformacio simbolos gamoyenebis aucilebloba.  

 Tu gamosaxulebis erT elementze daxarjuli bitebis rao-

denobas avRniSnavT P-Ti, maSin kodirebis arsebuli da SemoTava-

zebuli meTodebis gamoyenebisas igi gamoiTvleba gamosaxulebis 

arsebuli da SemoTavazebuli meTodebiT kodirebisas daxarjuli 

simboloebis jamuri raodenobebis gayofiT sacdeli gamosaxu-

lebebis elementebis raodenobaze (256x256=65536). vinaidan sawyisi 

gamosaxulebis TiToeuli elementis samive Semdgenidan yoveli 

maTganisaTvis saWiroa 8 biti, amitom sruli signalis TiToeuli 
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elementisaTvis daixarjeba 24 biti, ris gamoc kompresiis 

faqtori F=24/P (cxrili 2).  

 
cxrili 2. Dferadi gamosaxulebebis kompaqturi blokuri kodirebis 

efeqturoba  
  

sacdeli 

gamosaxulebebi 

arsebuli 

meTodiT 

SemoTavazebuli 

meTodiT 

Sexamebuli 

meTodiT 

P F P F P F 

“foni” 0.163 147.24 0.113 212.39 0.113 212.39 

“lena” 0.980 24.49 1.008 23.80 0.972 24.69 

“alublebi” 1.181 20.32 1.194 20.10 1.180 20.34 

“zamTari” 1.127 21.30 1.156 20.76 1.127 21.30 

naSromis meore Tavi eZRvneba gamosaxulebaTa dakvantuli 

transformantebis aramTavari koeficientebis masivis kompresias 

kodirebis zonuri meTodiT. kompresiis mizanSewonilobis gansaz-

Rvris mizniT Zalian mcire, mcire, saSualo da maRali (“foni”, 

“lena”, “alublebi” da “zamTari”) detalobis feradi gamosaxule-

bebisaTvis modelirebis gziT agebulia histogramebi maTi TiTo-

euli SemdgenisaTvis, saidanac gamomdinareobs, rom koeficiente-

bis mniSvnelobebi samive SemdgenisaTvis nulis midamoSia gan-

lagebuli, rac miuTiTebs aramTavari koeficientebis udanakargo 

kompresiis efeqturobaze.  

naSromSi SemoTavazebulia gamosaxulebaTa transformante-

bis aramTavari koeficientebis masivis udanakargo zonuri kodi-

rebis meTodi, romlis algoriTmic mdgomareobs SemdegSi: kodi-

rebis dasawyisSi sikaSkaSis Semdgenis Sesabamisi transformantas 

aramTavari koeficientebis masivi iyofa rva (0-dan 7-is CaTvliT) 

zonad (nax. 2), xolo fersxvaobiTi Semdgenebisa _ oTx (0-dan 3-is 

CaTvliT) zonad (nax. 3). aRsaniSnavia, rom zonebad dayofa xorci-

eldeba transformantebis koeficientebis zigzag-horizontaluri 

skanirebis arsebuli principis SenarCunebiT. fersxvaobiTi Semd-

genebisaTvis mxolod 4 zonis gamoyeneba sakmarisia imis gaTva-

liswinebiT, rom umravlesi gamosaxulebebisaTvis fersxvaobiTi 
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Semdgenebis Sesabamisi skanirebuli mimdevrobis koeficientebis 

umravlesoba, rogorc wesi, nulis tolia (nulovania). Semdeg 

etapze zigzag-horizontaluri skanirebis Sedegad transforman-

tas aramTavari koeficientebis organzomilebiani masivi dalag-

deba erTganzomilebiani masivis saxiT nax. 2-ze da nax. 3-ze koe-

ficientebisaTvis miniWebuli nomrebis zrdadi TanmimdevrobiT. 

imis gamo, rom gamosaxulebebis Y Semdgenis transformantebi-

saTvis gamoyenebulia 8 zona, xolo fersxvaobiTi Cr da Cb Semd-

genebis transformantebisaTvis _ 4 zona, amitom zonebis nomre-

bis kodirebisaTvis pirvel SemTxvevaSi saWiroa 3 biti, xolo 

meore SemTxvevaSi _ 2 biti. amis Semdgom xdeba zonebis dayofa 

minizonebad me-3 da me-4 cxrilebSi naCvenebi wesiT.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 2. transformantas aramTavari koeficientebis masivis zonebis 
ganawilebis principi feradi gamosaxulebis sikaSkaSis Y 

SemdgenisaTvis 
 

 

 

 

0 1 5 6 14 15 27 28 

2 4 7 13 16 26 29 42 

3 8 12 17 25 30 41 43 

9 11 18 24 31 40 44 53 

10 19 23 32 39 45 52 54 

20 22 33 38 46 51 55 60 

21 34 37 47 50 56 59 61 

35 36 48 49 57 58 62 63 

3 

2 

1 

 0 

6 

1 

2 

3 

4 

5 

7 

 0 
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nax. 3. transformantas aramTavari koeficientebis masivis zonebis 
ganawilebis principi feradi gamosaxulebis fersxvaobiTi Cr da Cb 

SemdgenebisaTvis 
 

 cxrili 3. minizonebSi Semavali transformantebis skanirebuli 
mimdevrobis koeficientebis nomrebi gamosaxulebebis SemdgenebisaTvis 

 

minizonis 

nomeri 

skanirebuli 

mimdevrobis 

koeficientebis 

nomrebi 

minizonis 

nomeri 

skanirebuli 

mimdevrobis 

koeficientebis 

nomrebi 

Y 

2.1 3 5.2 18, 19, 20 

2.2 4, 5 6.1 21, 22, 23, 24 

3.1 6, 7 6.2 25, 26, 27 

3.2 8, 9 7.1 28, 29, 30 

4.1 10, 11 7.2 31, 32, 33, 34, 35 

4.2 12, 13, 14 7.3 36, 37, 38, 39, 40, 41, 42 

5.1 15, 16, 17 7.4 43, 44, 45, 46, 47, 48, 49, 

50, 51, 52, 53, 54, 55, 56, 

57, 58, 59, 60, 61, 62, 63 

Cr da Cb 

2.1 3, 4 3.1 6, 7 

2.2 5 - - 

 

0 1 5 6 14 15 27 28 

2 4 7 13 16 26 29 42 

3 8 12 17 25 30 41 43 

9 11 18 24 31 40 44 53 

10 19 23 32 39 45 52 54 

20 22 33 38 46 51 55 60 

21 34 37 47 50 56 59 61 

35 36 48 49 57 58 62 63 
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amave TavSi moyvanilia SemoTavazebuli kodirebis zonuri 

meTodis efeqturobis parametrebi. am mizniT kodirebis zonuri 

meTodiT damuSavebulia sacdeli feradi gamosaxulebebi da maTi 

Sedegebi (saWiro bitebis raodenobebi) rogorc sikaSkaSis, aseve 

fersxvaobiTi Semdgenebisa da Sesabamisi sruli signalebisaTvis 

mocemulia me-4 cxrilSi. cxrilSi mocemulia, agreTve, arsebuli 

meTodiT kodirebis maCveneblebi sruli signalisaTvis da masSi 

wiTladaa naCvenebi saukeTeso Sedegebi. cxrilSi moyvanili mniSv-

nelobebis mixedviT konkretuli gamosaxulebebis SemoTavazebu-

li zonuri kodirebis meTodiT kompresiis Sedegad miRebuli 

efeqturobis monacemebis analizis safuZvelze SeiZleba aRiniS-

nos Semdegi: miuxedavad imisa, rom zogierTi gamosaxulebisaTvis 

(“buneba”, “nagazi”, “kata”, “cixesimagre”, “ferma”, “daisi”, “zamTa-

ri”, “garnituri”, “tba”, “Semodgoma”, “koSki”, “kolizeumi”, “mama-

daviTi”, “funikuliori”) SemoTavazebuli meTodiT kodireba cal-

keuli SemdgenisaTvis aRmoCnda ufro efeqturi, Sesabamisi sruli 

signalisaTvis igi ar iZleva ukeTes Sedegs; zogierTi gamosaxu-

lebisaTvis (“lena”, “bionse”, bavSvebi”, “alublebi”, “krosi”, 

“parki”, “kenkra”, “SroSani”, “maRazia”, “karuseli”) SemoTava-

zebuli zonuri meTodiT kodireba misi arcerTi SemdgenisaTvis 

ar aRmoCnda efeqturi; SemoTavazebuli zonuri meTodiT kodi-

reba efeqturi aRmoCnda iseTi gamosaxulebebisaTvis, sadac deta-

lebis raodenoba mcirea, ar arsebobs mkveTri gadasvlebi 

(konturebi) da gamosaxuleba TiTqmis erTferovania (ar Seicavs 

ferTa did gamas). aseTi gamosaxulebebia: “Ti-bi-si”, “mTebi”, 

“teqsti”, “foni”, “Rrubeli” da “teleanZa”.  

 
cxrili 4. sacdeli gamosaxulebebis kodirebisaTvis saWiro bitebis 
raodenobebi (M) maTi zonuri da arsebuli meTodebiT kodirebisas 

 

sacdeli 
gamosaxulebebi 

Mz, zonuri meTodiT Mar,A 
arsebuli 
meTodiT 

Y Cr Cb jamuri  jamuri 

1 2 3 4 5 6 
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“lena” 57654 4167 4439 66260 64202 

“bionse” 54680 4111 4743 63534 61311 

“buneba” 72746 2749 3078 78573 75608 

“nagazi” 54257 2110 2534 58901 57658 

“Ti-bi-si” 45460 758 878 47096 47519 

“kata” 64280 2863 3975 71118 68465 

“cixesimagre” 64843 1633 3587 70063 68341 

“bavSvebi” 86367 4193 6015 96575 92615 

“alublebi” 67513 8338 5352 81203 77382 

“krosi” 98272 7097 7470 112839 106351 

“ferma” 79971 3398 3975 87344 84030 

“parki” 64718 6563 14029 85310 76394 

“kenkra” 112228 5989 4097 122314 112612 

cxrili 4. (gagrZeleba) 
 

1 2 3 4 5 6 

“daisi” 29535 7102 3285 39922 38472 

“zamTari” 68390 2995 4457 75842 73866 

“garnituri” 44932 3584 3009 51525 51062 

“SroSani” 86196 6687 14808 107691 95723 

“mTebi” 16294 1287 1232 18813 20093 

“tba” 35804 3730 2927 42461 42309 

“maRazia” 70272 6979 3477 80728 76818 

“karuseli” 51258 6992 12496 70746 62163 

“Semodgoma” 110153 3056 4074 117283 110202 

“koSki” 81586 2593 2685 86864 83388 

“kolizeumi” 82904 3333 4062 90299 86960 

“teqsti” 38877 1771 1764 42412 43409 

“foni” 4910 658 676 6244 10651 

“Rrubeli” 21949 1866 2138 25953 26901 

“mamadaviTi” 43761 1805 2613 48179 48022 

“funikulori” 40469 1442 2571 44482 44208 

“teleanZa” 23102 1730 2280 27112 28323 
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me-5 cxrilSi mocemulia kodirebis arsebuli (a) da 

SemoTavazebuli zonuri (z) meTodebis efeqturobis parametrebi 

(gamosaxulebis erT elementze gadaTvlili simboloebis 

raodenobebi _ Par da Pz, kompresiis faqtorebi _ Far da Fz da 

zonuri kodirebisas simboloebis raodenobaSi miRebuli mogebis 

procenti) im gamosaxulebebis sruli signalisaTvis, 

romlebisTvisac zonuri kodireba aRmoCnda ufro efeqturi. 

sadisertatio naSromis mesame TavSi SemoTavazebuli da 

gamokvleulia gamosaxulebaTa kompaqturi adapturi zonuri 

kodirebis meTodi da dadgenilia misi efeqturobis maCveneblebi 

yvela sacdeli gamosaxulebisaTvis. aRniSnuli meTodi eyrdnoba 

transformantebis dakvantuli koeficientebis statistikuri 

maxasiaTeblebis gaTvaliswinebas. statistikuri maxasiaTeblebi-

dan pirvel rigSi dadgenilia diskretuli kosinusuri 

gardasaxvis aramTavari koeficientebis sivrceSi nulovani (N0) da 

aranulovani (1024-N0) transformantebis raodenoba.  

  
cxrili 5. Dsacdel ferad gamosaxulebaTa kompresiis efeqturoba 

arsebuli da zonuri meTodebiT  

sacdeli 

gamosaxulebebi 

arsebuli 

meTodiT 

SemoTavazebuli 
meTodiT 

Mmogebis 
% 

Par Far Pz Fz 

“Ti-bi-si” 0.725 33.100 0.719 33.397 0.90 

“mTebi” 0,307 78,279 0.287 83.605 6.80 

“teqsti” 0,662 36,234 0.647 37.085 2,35 

“foni” 0.163 147.673 0.095 251.900 70.58 

“Rrubeli” 0.410 58.469 0.396 60.604 3.65 

“teleanZa” 0.432 55.533 0.414 58.014 4.47 

 
  

naCvenebia, rom zonebsa da minizonebSi koeficientebis gana-

wilebis principi SeiZleba Seicvalos iseTi gamosaxulebebisaT-

vis, romlebsac gaaCniaT nulovani aramTavari koeficientebisagan 
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Sedgenili transformantebis iseTi raodenoba, romelic zonebis 

aRniSvnisaTvis jamSi mogvcems ufro naklebi raodenobis bitebis 

gamoyenebis SesaZleblobas da gaaumjobesebs kompresiis faqtors. 

vinaidan sacdeli gamosaxulebebis sikaSkaSis Semdgenis zomaa 

256x256, xolo TiToeuli fersxvaobiTi Semdgenisa _ 128x128, ami-

tom sikaSkaSis SemdgenisaTvis 8x8 zomis fragmentebis raode-

nobaa 1024 (Nyfr=1024), xolo fersxvaobiTi Semdgenebis imave zo-

mis fragmentebisa _ 256 (NCrbfr=256). N0-iT avRniSnoT nulovani 

aramTavari koeficientebisagan Sedgenili transformantebis rao-

denoba, N-iT _ danarCeni transformantebis raodenoba da Nz-iT 

_ zonebis raodenoba. maSin zonebis kodirebisaTvis gamoyenebuli 

bitebis raodenobis ekonomia SeiZleba ganisazRvros Semdegi 

sistemis amoxsniT. 

    N0+ N =Nfr , 

    N0+(1+log2Nz)N< Nfr log2Nz,    saidanac:    N0> Nfr/log2Nz . 

 
cxrili 6. nulovani aramTavari koeficientebisagan Sedgenili 

transformantebis raodenobis monacemebi sacdeli gamosaxulebebis 
samive (Y, Cr da Cb) SemdgenisaTvis 

 

gamosaxulebebi N0 gamosaxulebebi N0 

Y Cr Cb Y Cr Cb 

1 2 3 4 1 2 3 4 

“lena” 26 56 59 “garnituri” 56 81 91 

“bionse” 129 54 46 “SroSani” 52 22 42 

“buneba” 30 177 86 “mTebi” 117 138 156 

“nagazi” 135 140 127 “tba” 688 119 138 

“Ti-bi-si” 399 239 226 “maRazia” 15 60 77 

“kata” 6 146 125 “karuseli” 84 119 111 

“cixesimagre” 378 175 100 “Semodgoma” 0 72 44 

“bavSvebi” 0 64 30 “koSki” 53 92 110 

“alublebi” 45 32 40 “kolizeumi” 10 93 60 

“krosi” 6 30 26 “teqsti” 161 160 160 

“ferma” 6 66 49 “foni” 779 253 253 
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“parki” 240 60 79 “Rrubeli” 369 157 143 

“kenkra” 1 161 167 “mamadaviTi” 0 125 79 

“daisi” 97 24 70 “funikulori” 168 158 94 

“zamTari” 1 59 16 “teleanZa” 426 168 151 

 

amrigad, sikaSkaSis Semdgenis Sesabamisi nulovani ara-

mTavari koeficientebisagan Sedgenili transformantebis raode-

nobisaTvis unda dakmayofildes piroba N0>341,(3) (Nfr=1024 da 

log2Nz=3), xolo fersxvaobiTi SemdgenebisaTvis _ N0>128 (Nfr=256 

da log2Nz=2). me-6 cxrilSi moyvanilia nulovani aramTavari 

koeficientebisagan Sedgenili transformantebis raodenobis 

monacemebi sacdeli gamosaxulebebis samive SemdgenisaTvis. 

cxrili 6-dan gamomdinareobs, rom gamosaxulebebis sikaSka-

Sis Y Semdgenebidan dadgenil pirobas akmayofileben: “Ti-bi-si”, 

“cixesimagre”, “tba”, “foni”, “Rrubeli” da “teleanZa”. am gamosa-

xulebebis nulovani aramTavari koeficientebisagan Sedgenili 

transformantebis zonis kodirebisTvis sakmarisia 1 biti, xolo 

danarCeni transformantebis zonebis kodirebisaTvis ki saWiro 

iqneba 4 biti. magaliTad, gamosaxuleba “Ti-bi-si-s” Y Semdgenis 

zonebis kodirebisaTvis mocemul SemTxvevaSi daixarja 

399+625x4=2899 biti maSin, rodesac zonebis nomrebis 3-bitiani 

kodirebisas saWiro iqneboda 1024x3=3072 biti, anu 173 bitiT meti.  

mesame TavSi aseve dadgenilia, rom SesaZlebelia aramTa-

vari aranulovani koeficientebis transformantebSi zonebis 

ganawilebis gansxvavebuli (SedarebiT optimaluri) variantis 

gamoyeneba. kerZod, naCvenebia aramTavari koeficientebis skanire-

bul mimdevrobaSi bolo aranulovani koeficientis rigiTi nom-

ris Na gaTvaliswinebis mizanSewoniloba. misi kodireba xdeba 6-

Tanriga kodiT (sul 63 koeficienti). me-7 cxrilSi sanimuSod 

moyvanilia Na-s monacemebi sxvadasxva detalobis sacdeli 

gamosaxulebebis samive SemdgenisaTvis.  
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cxrili 7. transformantebis aramTavari koeficientebis 
skanirebuli mimdevrobis bolo aranulovani koeficientis rigiTi 
nomrebis (Na) nimuSebi sacdeli gamosaxulebebis samive (Y, Cr da Cb) 

SemdgenisaTvis 
 

Gamosaxulebebi Na gamosaxulebebi Na 

Y Cr Cb Y Cr Cb 

“foni” 12 2 9 “alublebi” 53 18 12 

“lena” 53 12 13 “zamTari” 60 8 12 

 

skanirebuli mimdevrobis bolo aranulovani koeficientis 

rigiTi nomeri (Na) gansazRvriT SeiZleba kodirebisasTvis 

saWiro zonebis minimaluri raodenobis dadgena. im SemTxvevaSi, 

rodesac Na=0, maSin gamosaxulebis Semdgenis Sesabamisi yvela 

transformantas aramTavari koeficienti nulis tolia da amitom 

zonebis nomris kodirebisaTvis ar daixarjeba arc erTi 

simbolo. im SemTxvevaSi ki, rodesac magaliTad sikaSkaSis Y 

SemdgenisaTvis Na=12–s (gamosaxulebis “foni” sikaSkaSis 

Semdgeni), maSin misTvis sakmarisi aRmoCndeba oTxi zona da 

zonebis nomris kodirebisTvis daixarjeba ara 3, aramed 2 biti. 

analogiuria msjeloba fersxvaobiTi SemdgenebisTvisac.  

 mesame TavSi gamosaxulebaTa kompresiis faqtoris 

gaumjobesebis mizniT damuSavebulia hafmanis modificirebuli 

cxrilebi, romlebic eyrdnoba Na-s, mocemuli gamosaxulebis 

Sesabamisi aramTavari koeficientebidan maqsimaluris monacemebs 

(M) da misi Sesabamisi orobiTi Tanrigebis raodenobas (Rmaqs.). 

dadgenilia, rom realuri gamosaxulebebis Sesabamisi dakvantuli 

transformantebis koeficientebis kodirebisaTvis sakmarisia 

maqsimum 7 biti (Rmaqs.=7), vinaidan arcerTi dakvantuli aramTavari 

koeficienti ar aRemateba 94-s (M=94). Rmaqs. ki SeiZleba 

warmovadginoT 3-Tanriga kodiT. igi Seicavs informacias 

mocemuli gamosaxulebis Semdgenis Sesabamisi aramTavari 

koeficientebis maqsimaluri mniSvnelobis Sesaxeb da hafmanis 

modificirebuli cxrilis variantis nomers (r). amrigad, 
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imisdamixedviT, Tu risi tolia konkretuli gamosaxulebis 

transformantebis mocemuli koeficientis maqsimalurad SesaZlo 

mniSvneloba, misTvis SesaZlebelia hafmanis modificirebuli 

cxrilis Sesabamisi variantis gamoyeneba (ix. cxrili 8). 

mesame TavSi agreTe ganxilulia transformantebis 

aramTavari koeficientebis adapturi kompaqturi kodireba 

skanirebis saukeTeso variantis SerCeviT, riTac SeiZleba 

gaumjobesdes kompresiis efeqturoba. transformantebis 

aramTavari koeficientebis skanireba arsebuli meTodiT 

xorcieldeba zigzag-horizontalurad, Tumca SesaZlebelia 

zigzag-vertikaluri skanirebac. 

dadgenilia, rom zogierTi sacdeli gamosaxulebebis 

mocemuli SemdgenisaTvis zigzag-vertikalur skanirebas aqvs 

ufro kargi Sedegi zigzag-horizontalurTan SedarebiT. 

cxrili 8. hafmanis modificirebuli kodebi da transformantebis 
aramTavari aranulovani koeficientebis kodirebisaTvis saWiro bitebis 

raodenobebi r-is sxvadasxva realuri mniSvnelobisaTvis 
 

R 1 2 3 4 5 6 7 

 r=7 0 10 110 1110 11110 111110 111111 

 r=6 0 10 110 1110 11110 11111 - 

Hhafmanis r=5 0 10 110 1110 1111 - - 

modificirebuli  r=4 0 10 110 111 - - - 

Kkodebi r=3 0 10 11 - - - - 

 r=2 0 1 - - - - - 

 r=1 - - - - - - - 

 r=7 1 2 3 4 5 6 6 

Bbitebis r=6 1 2 3 4 5 5 - 

raodenobebi r=5 1 2 3 4 4 - - 

Hhafmanis r=4 1 2 3 3 - - - 

modificirebuli r=3 1 2 2 - - - - 

kodebisaTvis, r=2 1 1 - - - - - 

M r=1 0 - - - - - - 

 r=7 2 4 6 8 10 12 13 
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R+M r=6 2 4 6 8 10 11 - 

 r=5 2 4 6 8 9 - - 

 r=4 2 4 6 7 - - - 

 r=3 2 4 5 - - - - 

 r=2 2 3 - - - - - 

 r=1 1 - - - - - - 

 

 amave TavSi mocemulia transformantebis adapturi zonuri 

kodirebis efeqturobis maCveneblebi maTi statistikisa da 

skanirebis variantis SerCevis gaTvaliswinebiT. naCvenebia, rom 

am SemTxvevaSi gamosaxulebis TiToeuli SemdgenisaTvis unda 

dafiqsirdes koduri jgufebi Semdegi saxis informaciebiT: 

transformantebis NmT. raodenobis mTavari F(0,0) koeficientebis 

sxvaobiTi mniSvnelobebis arsebuli cxrilebiT kodirebisaTvis 

saWiro bitebis raodenoba MNmT.; transformantaSi zonebis (Nz) 

kodirebisaTvis saWiro bitebis raodenoba MNz (biti); minizonebis 

(Nmz) kodirebisTvis saWiro bitebis raodenoba MNmz (biti); 

mocemuli gamosaxulebis Sesabamisi yvela transformantas 

koeficientebis skanirebuli mimdevrobebidan aranulovani 

koeficientis (koeficientebis) maqsimaluri nomeri (koordinati) 

_ Na da misi Sesabamisi eqvsTanriga orobiTi ricxvi _ MNa=6 

biti; mocemuli gamosaxulebis Sesabamisi Na raodenobis 

koeficientebidan TiToeulis kodirebisTvis saWiro bitebis 

raodenoba diskretuli kosinusuri gardasaxvis 

transformantebSi koeficientebis maqsimalurad SesaZlo 

amplituduri mniSvnelobis arsebobis gaTvaliswinebiT da 

aRniSnulis Sesabamisad yvela transformantaSi erTnairi 

koordinatis mqone nulovani koeficientebis SesaZlo arsebobisa 

da raodenobis dadgena _ M1Na (biti); yoveli transformantas 

dafiqsirebul zonaSi Semavali Nan raodenobis aranulovani da 

nulovani koeficientebisa da Sesabamisi bitebis raodenobis 

dadgena _ MNan (biti) (yoveli dasafiqsirebeli koeficientisaTvis 
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TiTo biti); transformantas dafiqsirebul zonaSi Semavali 

aranulovani koeficientebis hafmanis modificirebuli kodebiT 

kodirebisaTvis saWiro bitebis raodenobis dadgena MNar (biti). 

aRwerili meTodis safuZvelze dadginda feradi 

gamosaxulebebis TiToeuli (Y, Cr da Cb) Semdgenis dakvantuli 

transformantebis adapturi zonuri kodirebisaTvis daxarjuli 

orobiTi simboloebis jamuri raodenoba: 

Mz = MmT. +MNz + MNmz + MNa + M1Na + MNan + MNar. 

me-9 cxrilSi warmodgenilia diskretuli kosinusuri gar-

dasaxvis safuZvelze gamosaxulebebis sruli signalis Sesabami-

si dakvantuli transformantebis udanakargo kodirebis saukeTe-

so maCveneblebi, saidanac Cans, rom masSi moyvanili gamo-

saxulebebis Semdgenebis SemoTavazebuli meTodiT kodirebisas 

miiReba dadebiTi Sedegebi arsebul meTodTan SedarebiT. maga-

liTad, gamosaxulebisaTvis “mTebi” saWiro simboloebis raode-

noba mcirdeba 2109 bitiT (10.50%-iT), gamosaxulebisaTvis “foni” _ 

4509 bitiTY(42,33%), gamosaxulebisaTvis “Rrubeli”_1276 bitiT 

(4,74%), gamosaxulebisaTvis “teleanZa”_ 1464 bitiT (5,17%) da a.S. 

  
cxrili 9. sacdel gamosaxulebaTa sikaSkaSis Y da fersxvaobiTo Cr da 

Cb Semdgenebis kodirebis Sedegebi arsebuli da statistikis 
gaTvaliswinebiT zonuri kodirebis meTodis gamoyenebiT 

 

Ggamosaxulebebi Ma, KFa Mz, Fz M, 

“Ti-bi-si” 47519 33.100 46803 33.606 716 

“mTebi” 20093 78.279 17984 87.459 2109 

“tba” 42309 37.176 41476 37.922 833 

“teqsti” 43409 36.234 42398 37.098 1011 

“foni” 10651 147.673 6142 256.083 4509 

“Rrubeli” 26901 58.469 25625 61.380 1276 

“mamadaviTi” 48022 32.753 47989 32.776 33 

“funikulori” 44208 35.579 44113 35.655 95 

“teleanZa” 28323 55.533 26859 58.560 1464 
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adapturi meTodi iTvaliswinebs agreTve mocemuli 

gamosaxulebis frangmentebis mixedviT skanirebis variantis 

SerCevas da maTgan saukeTeso monacemebis SenarCunebas. am 

SemTxvevaSi yoveli fragmentisaTvis gaTvaliswinebuli unda iyos 

damatebiTi TiTo biti skanirebis variantis Sesaxeb (sul 1024 

biti sikaSkaSis Semdgenisatvis da 256 biti fersxvaobiTi 

Semdgenebidan TiToeulisaTvis). aRniSnuli adapturi meTodiT 

kodirebisas saukeTeso Sedegi aCvena fragmentuli skanirebis 

Sexamebam zonur meTodTan (gamosaxulebis “teqsti” sikaSkaSis 

Semdgeni), anu meTodma “adapturi 1” (arsebul meTodTan 

SedarebiT mogebaa 843 biti, 2,14%) da fragmentuli skanirebis 

Sexamebam zonur-statistikur kodirebasTan (gamosaxulebis 

“foni” fersxvaobiTi Cr Semdgeni), anu meTodma “adapturi 2” 

(arsebul meTodTan SedarebiT mogebaa 509 biti, 43,73%). 

naSromis meoTxe Tavi eZRvneba gamosaxulebaTa aramTavari 

koeficientebis adapturi kodirebis Sexamebas mTavari 

koeficientebis adaptur kodirebasTan.  

moyvanilia transformantebis mTavari koeficientebis adap-

turi kodirebis algoriTmi, romlis mixedviTac organzomilebi-

ani transformantebis horizontaluri an vertikaluri mimarTu-

lebiT gamoTvlili mTavari koeficientebis sxvaobiTi mniSvnelo-

bebis organzomilebiani masivis elementebis Semdgomi udanakargo 

kodireba hafmanis cxrilebis gamoyenebiT xdeba an koeficien-

tebis skanirebis gareSe (arsebuli varianti) an skanirebis Semd-

gomi oTxi variantidan kompresiis TvalsazrisiT erT-erTi sau-

keTesos saSualebiT: zigzag-horizontaluri skanireba; zigzag-

vertikaluri skanireba; horizontaluri skanireba; vertikaluri 

skanireba (5 varianti skanirebis gareSe kodirebasTan erTad).  

ferad gamosaxulebaTa gardasaxuli transformantebis 

aramTavari koeficientebis zonuri kodirebis zemoT ganxiluli 

meTodebis SexamebiT mTavari koeficientebis adaptur kodirebis 

meTodTan, anu kodirebis procesis adaptaciis SedarebiT srul-

yofili meTodis gamoyenebiT, miRweul iqna kompresiis faqtoris 
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mniSvnelovani gaumjobeseba aramTavari koeficientebis zonuri 

kodirebis meTodebTan SedarebiT, rac dadasturebulia arsebuli 

da SemoTavazebuli meTodebiT gamosaxulebaTa kompresiis 

algoriTmebis modelirebiT programa Mathcad-is gamoyenebiT.  

cxrilSi 10 moyvanilia Sexamebuli adapturi kodirebis 

meTodiT miRweuli efeqturobis maCveneblebi ferad sacdel 

gamosaxulebaTa sruli signalisaTvis. cxrilSi Mar-iTa Mad-iT 

aRniSnulia kodirebis arsebuli da naSromSi SemoTavazebuli 

adapturi Sexamebuli kodirebis SemTxvevebSi saWiro simboloe-

bis raodenobebi, Par-Ta da Pad-iT _ gamosaxulebis erT element-

ze (piqselze) daxarjuli bitebis raodenobebi Sesabamisad, xolo 

Far-iTa da Fad-iT _ Sesabamisi kompresiis faqtorebi. SemoTavaze-

buli Sexamebuli kodirebis SemTxvevisaTvis cxrilSi gaTvalis-

winebulia rogorc aramTavari, asveve mTavari koeficientebis 

kodirebis meTodebis gamoyenebuli variantis kodirebisaTvis 

saWiro sainformacio (Warbi) simboloebis raodenoba (13 biti). 

cxrilidan Cans, rom naSromSi SemoTavazebuli adapturi Sexa-

mebuli kodirebis meTodisas yvela sacdeli gamosaxulebisaTvis 

miiRweva ukeTesi kompresia arsebul meTodTan SedarebiT. 

 sacdelad SerCeuli sxvadasxva detalobis mqone gamosaxu-

lebebs Soris yvelaze saukeTeso Sedegi miiReba Zalze mcire 

detalobis mqone gamosaxulebis ”foni” SemTxvevaSi (Fad=256,962 da 

Pad=0.093), rac ganpirobebulia im garemoebiT, rom am gamosaxule-

baSi Zalze mcire detalobis garda, ar aris sikaSkaSisa da fer-

Ta Soris mkveTri gadasvla (konturebi). kompresiis Tvalsazri-

siT yvelaze cudi (rac mosalodneli iyo), magram arsebul me-

TodTan SedarebiT mainc ukeTesi Sedegi aCvena maRali detalo-

bis mqone sacdelma gamosaxulebam ”kenkra” (Fad=14,121 da Pad=1,7).  

amave TavSi ganxilulia Secdomebis gavlenis Sefaseba 

transformantebis mTavari da aramTavari koeficientebis adaptu-

ri kodirebis meTodisas gamoyenebul sainformacio (Warb) simbo-

loebze. sacdeli gamosaxuleba “lena”-s magaliTze naCvenebia 

transformantebis aramTavari koeficientebis adapturi kompaqtu-
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ri kodirebis variantis Sesaxeb sainformacio simboloebis dama-

xinjebis SemTxvevaSi aRdgenili gamosaxulebis suraTi (sur. 4). 

naCvenebia, rom aRdgenili gamosaxulebis xarisxze sainformacio 

simboloebis damaxinjebis gavlenis gauvnebelyofa SesaZlebelia 

sainformacio simboloebis ramdenjerme (magaliTad, 3-jer) 

gameorebiT (gadacemiT, SenaxviT). 

kompaqturi kodirebis (kompresiis) Semdeg aRdgenili gamo-

saxulebis xarisxis SefasebisaTvis gamoyenebulia rogorc obieq-

turi (saSualo kvadratuli Secdoma; normirebuli saSualo 

kvadratuli Secdoma; signalisa da xmauris fardoba; signalisa 

da xmauris fardobis pikuri mniSvneloba), aseve adamianis mxedve-

lobis Taviseburebebze dafuZnebuli subieqturi kriteriumebi, 

romlebmac aCvena, rom isini srulad emTxveva JPEG da MPEG 

rekomendaciebiT gaTvaliswinebul moTxovnebs.   



27 

cxrili 10. arsebuli da SemoTavazebuli adapturi Sexamebuli kodirebis meTodebiT sacdeli feradi 
gamosaxulebebis kompresiis efeqturobis maCveneblebi  

  

gamosaxuleba  Mar  Mad Mar-Mad Far Fad Par Pad 

1 2 3 4 5 6 7 8 

“lena” 64202 61198 3004 24.499 25.701 0.980 0.934 

“bionse” 61311 60559 752 25.654 25.972 0.936 0.924 

“buneba” 75608 74159 1449 20.803 21.209 1.154 1.132 

“nagazi” 57658 55262 2396 27.279 28.462 0.880 0.843 

“Ti-bi-si” 47519 45689 1830 33.100 34.425 0.725 0.697 

“kata” 68465 67835 630 22.973 23.187 1.045 1.035 

“cixesimagre” 68341 66210 2131 23.015 23.756 1.043 1.010 

“bavSvebi” 92615 91709 906 16.983 17.151 1.413 1.399 

“alublebi” 77382 76725 657 20.326 20.500 1.181 1.171 

“krosi” 106351 104098 2253 14.789 15.109 1.623 1.588 

“ferma” 84030 82904 1126 18.718 18.972 1.282 1.265 

“parki” 76394 74022 2372 20.589 21.249 1.166 1.129 

“kenkra” 112612 111381 1231 13.967 14.121 1.718 1.700 

“daisi” 38472 37179 1293 40.883 42.305 0.587 0.567 

“zamTari” 73866 72856 1010 21.293 21.589 1.127 1.112 

 
 

2
6
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cxrili 10 (gagrZeleba) 
 

1 2 3 4 5 6 7 8 

“garnituri” 51062 49390 1672 30.803 31.846 0.779 0.754 

“SroSani” 95723 94863 860 16.431 16.580 1.461 1.447 

“mTebi” 20093 17963 2130 78.279 87.561 0.307 0.274 

“tba” 42309 40828 1481 37.176 38.524 0.646 0.623 

“maRazia” 76818 75274 1544 20.475 20.895 1.172 1.149 

“karuseli” 62163 61688 475 25.302 25.497 0.949 0.941 

“Semodgoma” 110202 109167 1035 14.273 14.408 1.682 1.666 

“koSki” 83388 82542 846 18.862 19.055 1.272 1.259 

“kolizeumi” 86960 85666 1294 18.087 18.360 1.327 1.307 

“teqsti” 43409 41633 1776 36.234 37.779 0.662 0.635 

“foni” 10651 6121 4530 147.673 256.962 0.163 0.093 

“Rrubeli” 26901 25328 1573 58.469 62.100 0.410 0.386 

“mamadaviTi” 48022 46912 1110 32.753 33.528 0.733 0.716 

“funikulori” 44208 43303 905 35.579 36.322 0.675 0.661 

“teleanZa” 28323 26208 2115 55.533 60.015 0.432 0.400 

2
7
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         a                     b                       g     

 
 
 
 
 
 

       
        D d                       e                       v 

               
                       z                      T 
 

sur. 4. kompresirebuli gamosaxuleba “lena”: damaxinjebis gareSe 
(a); sikaSkaSis Y-is damaxinjebisas (b); fersxvaobiTi Cr-is 

damaxinjebisas (g); fersxvaobiTi Cb-is damaxinjebisas (d), sikaSkaSis Y-

is da fersxvaobiTi Cr-is damaxinjebisas (e); sikaSkaSis Y-is da 

fersxvaobiTi Cb-is damaxinjebisas (v); fersxvaobiTebis Cr-is da Cb-is 
damaxinjebisas (z); samive Semdgenis Y, Cr, Cb-s damaxinjebisas (T) 

 
sadisertacio naSromis ZiriTadi daskvnebi 

 
ZiriTadi Sedegebi, romlebic miRebulia samuSaos 

TematikasTan dakavSirebiT, Semdegia: 

1. naCvenebia, rom 256x256 formatis ferad gamosaxu-

lebaTa rogorc sikaSkaSis, aseve fersxvaobiTi Semdgenebis Sesa-

bamisi 8x8 zomis blokebis diskretuli kosinusuri gardasaxvis 

dakvantuli transformantebis aramTavari koeficientebis 

masivebis statistikuri maxasiaTeblebi saeqsperimentod SerCeuli 
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yvela gamosaxulebisaTvis iZleva maTi arsebul meTodTan 

SedarebiT ufro kompaqturi kodirebis saSualebas. 

2. damuSavebulia ferad gamosaxulebaTa Sesabamisi 

transformantebis kompaqturi blokuri kodirebisa da dekodire-

bis algoriTmebi, romelTa modelirebis safuZvelze dadgenilia, 

rom SemuSavebuli meTodi arsebulTan SedarebiT kompresiis 

TvalsazrisiT ukeTes Sedegs iZleva mxolod Zalze mcire deta-

lobiT gamorCeuli gamosaxulebis samive SemdgenisaTvis (gamo-

saxuleba “foni”). mcire da saSualo detalobis gamosaxulebebs 

(“lena” da “alublebi”), kodirebis blokuri meTodi ukeTesia 

mxolod gamosaxulebaTa sikaSkaSis SemdgenisaTvis. rac Seexeba 

maRali detalobis gamosaxulebis (“zamTari”) kodirebisas 

blokuri meTodiT, is arsebul meTodTan SedarebiT gamoirCeva 

uaresi maCveneblebiT gamosaxulebis samive SemdgenisaTvis.  

3. damuSavebulia ferad gamosaxulebaTa Semdgenebis 

diskretuli kosinusuri gardasaxvis Sesabamisi 

transformantebis aramTavari koeficientebis masivis kompresiis 

zonuri meTodis algoriTmi, romelic iTvaliswinebs 

transformantas aramTavari koeficientebis masiviebis dayofas 

zonebad da minizonebad da maTSi Semavali koeficientebis 

kodirebas hafmanis cvladi sigrZis kodebiT.  

4. naCvenebia, rom transformantebis aramTavari 

koeficientebis masivis mxolod zonuri kodirebis algoriTmiT 

kompresia efeqturia mcire detalobiT gamorCeuli 

gamosaxulebebis samive SemdgenisaTvis (gamosaxulebebi “Ti-bi-si”, 

“mTebi”, “teqsti”, “foni”, “Rrubeli” da “teleanZa”) da naklebad 

mcire detalobiT gamorCeuli gamosaxulebebis zogierTi 

SemdgenisaTvis (“buneba”, “nagazi”, “kata”, “cixesimagre”, “ferma”, 

“daisi”, “zamTari”, “garnituri”, “tba”, “Semodgoma”, “koSki”, 

“kolizeumi”, “mamadaviTi”, “funikuliori”).  

5. gamokvleulia sacdeli gamosaxulebebis Semdgenebis 

Sesabamisi transformantebis statistikuri monacemebi, romelTa 

gaTvaliswineba zonuri meTodiT gamosaxulebaTa kodirebisas 
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iZleva zonebisa da minizonebis da Sesabamisi sainformacio 

simboloebis raodenobebis Semcirebis SesaZleblobas nulovani 

aramTavari koeficientebisagan Sedgenili transformantebis gar-

kveuli raodenobis SemTxvevaSi. kerZod, gamosaxulebebis sikaS-

kaSis SemdgenisaTvis aseTi transformantebis (sul 1024 trans-

formantaa) raodenoba unda aRematebodes 341-s (gamosaxulebebi 

“Ti-bi-si”, “cixesimagre”, “tba”, “foni”, “Rrubeli” da “teleanZa”), 

fersxvaobiTi Cr SemdgenisaTvis (sul 256 transformanta) _ 128-s 

(“buneba”, “nagazi”, “Ti-bi-si”, “kata”, “cixesimagre”, “kenkra”, 

“mTebi”, “teqsti”, “foni”, “Rrubeli”, “funikulori” da 

“teleanZa”), xolo fersxvaobiTi Cb SemdgenisaTvis (sul 256 

transformanta) _ aseve 128-s (“Ti-bi-si”, “kenkra”, “mTebi”, “tba”, 

“teqsti”, “foni”, “Rrubeli” da “teleanZa”). 

6. naCvenebia, rom zonuri kodirebis meTodis gamoyene-

bisas misi efeqturoba SeiZleba amaRldes, agreTve, transforman-

tebis aramTavari koeficientebis skanirebul mimdevrobaSi 

aranulovani koeficientis maqsimaluri koordinatis nomris 

gaTvaliswinebiTac, rac konkretuli gamosaxulebisaTvis iZleva 

zonebisa da minizonebis raodenobisa da, Sesabamisad, 

simboloebis raodenobis Semcirebis SesaZleblobas. 

7. Sedgenilia hafmanis modificirebuli cxrilebi, 

romlebic misadagebulia konkretuli sacdeli gamosaxulebis 

Sedmgenebis transformantebis statistikur monacemebTan da 

romelTa saSualebiTac mravali gamosaxulebisaTvis umjobesdeba 

kompresiis xarisxi.  

8. SemuSavebulia transformantebis aramTavari 

koeficientebis adapturi skanirebis algoriTmi, romelic iyenebs 

rogorc zigzag-horizontaluri (arsebuli meTodi), aseve zigzag-

vertikaluri (SemoTavazebuli meTodi) skanirebidan erT-erTs, 

rac, Tavis mxriv, kidev ufro amaRlebs kompresiis efeqturobas.  

9. naCvenebia, rom transformantebis aramTavari 

koeficientebis masivis adapturi udanakargo kodirebis 

damuSavebuli meTodis Sexameba mTavari koeficientebis masivis 



32 

 

adaptur udanakargo kodirebasTan yvela sacdeli 

gamosaxulebisaTvis iZleva kompresiis ukeTes maCveneblebs 

arsebul meTodTan SedarebiT. am mxriv yvelaze saukeTeso 

SedegiT gamoirCeva Zalze mcire detalobis mqone gamosaxuleba 

”foni”, romlisTvisac kompresiis faqtori izrdeba 74,007%-iT 

(Far=147,673 da Fad=256,962), xolo yvelaze dabali maCvenebliT _ 

maRali detalobis mqone gamosaxuleba ”kenkra”, romlisTvisac 

kompresiis faqtori gaizarda 1,011%-iT (Far=13,967 da Fad=14,121).  

10. ferad sacdel gamosaxulebaTa samive SemdgenisTvis 

Sefasebulia sainformacio (Warb) bitebze xelSeSlebis 

zemoqmedebis Sedegebi aRdgenil gamosaxulebaTa xarisxis 

TvalsazrisiT da dadgenilia, rom xelSeSlamdgradobis 

amaRlebis mizniT SesaZlebelia sainformacio simboloebis 

ramdenjerme (magaliTad, 3-jer) gameoreba (gadacema). maSin 

simboloebis sami erTnairi kombinaciidan erTis damaxinjebisas 

danarCeni ori ar iqneba damaxinjebuli da gamosaxulebis 

aRdgenisas SesaZlebelia maTze dayrdnoba. 

11. Sefasebulia sxvadasxva klasis (Zalzed mcire, mcire, 

saSualo da maRali detalobis mqone) sacdeli feradi gamosa-

xulebebis SemuSavebuli meTodiT kompresiis Sedegad miRebuli 

gamosaxulebebis xarisxobrivi parametrebi rogorc obieqturi, 

aseve subieqturi kriteriumebis safuZvelze, romlebic emTxveva 

JPEG da MPEG standartebiT ganxorcielebuli kompresiis 

Sedegad miRebuli gamosaxulebebis Sesabamis parametrebs.  
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rekomendaciebi miRebulia avtoris mier samecniero 

xelmZRvanelTan erTad.  
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Abstract 

 
Work offers the results of theoretical and experimental researches conducted in 

relation with the dissertation work: “Development and Study of the Methods of 

Telecommunication Signals’ Compact Coding on the Basis of Linear Transformation: 
To ensure saving of the wide-band signals of images of different classes (very low, 

low, medium and high detailing) and their high quality transmission by actual 

telecommunication channels, compact encoding of the signals is necessary and 

various encoding methods could be used for this. 

Compression of the transforms of discrete cosine transformation, recommended by 

International JPEG (Joint Picture Expert Group) and MPEG (Motion Picture Expert 

Group) standards of image compact coding (compression) can be provided using so 

called block and zone encoding algorithms for all three components (brightness and 

two color ranges) of colored images. 

In case of use of offered block method of compact coding of the image signals, its 

effectiveness, with respect of compression, is evidenced for the pictures distinguished 

with very low, low and medium detailing, compared with the existing compression 

method provided for by the international standards.  

Improvement of compression characteristics for the images of all four classes was 

possible in case of use of so called zoning method, based on statistical parameters of 

the coefficients of the transforms of linear discrete cosine transformation of the 

brightness and color ranges of the colored test image signals of 256x256 format. 

In the most cases, coefficients of the transforms of discrete cosine transformation 

different from zero, in case of their presentation in 8x8 format , is gathered in the 

upper left part, allowing, in the most cases, use of the small number of zones and 

hence, improving of compression, after discrete cosine transformation, without 

additional losses. 

Further improvement of the compression factor is possible through adaptation of the 

algorithm of transforms scanning in the zoned coding method, in particular, through 

coding in the array of the main coefficients, without scanning and one of four 

scanning (zigzag-horizontal, zigzag-vertical, horizontal and vertical) variants and in 

case of use one of the two variants of scanning (zigzag-horizontal and zigzag-vertical) 

for the arrays of non-main coefficients and, in case of realization of on one of two 

(horizontal and vertical) variants of calculation of the differences in two-dimensional 

array of the main coefficients. It turned out that through selection of the best ones, 

with respect of compression, among the mentioned variants, it is possible to 

significantly increase compression factor, compared with the existing compression 

methods. 

Offered adaptive compression method requires inclusion of the additional (excessive) 

information characters into the relevant digital flow. With this, worsening of the 

restored picture quality is associated, requiring fixing of the information characters in 

the digital signal several (e.g. three) times. 

Methcad software was used for modeling of the offered techniques of compact coding 

of the test colored images of various classes (very low, low, medium and high 

detailing), allowing evaluation of not only its effectiveness, compared with the 

existing techniques, but also evaluation of the qualitative characteristics of the 

restored picture, on the basis of the objective and subjective criteria. 
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