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gamosaxulebaTa fraqtaluri kodirebis Serwyma  

SekumSvis sxva algoriTmebTan  

  

nodar xaratiSvili, irina CxeiZe, daviT narimanaSvili 
saqarTvelos teqnikuri universiteti 

 
reziume 

 
  naCvenebia gamosaxulebaTa fraqtaluri kodirebis Serwymis SesaZlebloba kodirebis 

sxva cnobil meTodebTan. miRebulia Sedegi, romlis Tanaxmad gamosaxulebis winaswari 

filtracia morfologiuri filtriT aumjobesebs gamosaxulebis aRdgenis xarisxs, xolo 

fraqtaluri kodireba morfologiuri piramidis wveroebze saSualebas iZleva 15-16-jer 

gaizardos SekumSvis  koeficienti,  gamosaxulebis  aRdgenis  xarisxis  1-2 d.b. gauaresebis 

pirobebSi. 

sakvanZo sityvebi: kodireba. fraqtalebi. morfologiuri filtri. morfologiuri 

piramida. 
 
 

1. Sesavali 

mecnierebisa da teqnikis ganviTarebis Tanamedrove etapze kodirebis efeqturoba 

mkveTrad SeiZleba gaizardos kodirebis hibriduli meTodebis gamoyenebiT, rodesac xdeba 
ramdenime meTodis kombinireba gamosaxulebaTa kodirebisaTvis[1], amitomac Cven SevecadeT  
gamosaxulebaTa fraqtaluri kodirebis Serwymis ganxorcielebas sxva cnobil meTodebTan, 

kerZod: morfologiur piramidul agebebTan da kadrTaSoris wrfiv interpolaciasTan. 
 

2.ZiriTadi nawili 

kodirebis efeqturobis amaRlebisaTvis viyenebT kodirebis kombinirebul  meTods, 
kerZod gamosaxulebis fraqtaluri kodirebis kombinirebas gamosaxulebaTa morfologiur 
agebebTan. igulisxmeba cnobili gamosaxuleba :  
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      eqsperimentebi, romlebic exeba gamosaxulebaTa fraqtaluri kodirebis Serwymas 

morfologiur agebebTan Sedgeba ori nawilisagan: 

      pirveli mdgomareobis imaSi,rom fraqtaluri kodirebis win sawyisi gamosaxuleba 

eqvemdebareba winaswar gafiltvras morfologiuri filtriT.rogorc cnobilia 

morfologiuri filtracia [2], miekuTvneba gardaqmnas arawrfivi operaciebiT. Cvens 

SemTxvevaSi viyenebT operacias ,,opening’’ (gaxsna) kvadratuli formis struqturuli 

elementiT, romelic Seicavs 3*3 piqsels. cnobilia, rom morfologiuri filtriT 

damuSavebuli gamosaxuleba ar Seicavs detalebs romlis zomac mcirea struqturuli 

elementis zomaze.  mis gamo sainteresoa vaCvenoT Tu rogor imoqmedebs fraqtalur 

kodirebaze aseTi winaswari damuSaveba. 
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qsperimenti Catarda gamosaxulebaTa ,,lena’’-sTvis. miRebuli Sedegebi warmodgenilia 

N 1 cxrilSi. aq mocemulia Sedareba sawyis da aRdgenil gamosaxulebaTa Soris miRebuli 

Sedegebis analizi, cxadyofs, rom gamosaxulebaTa winaswari filtracia Catarebuli 

morfologiuri operaciiT aumjobesebs miRebul Sedegebs: kerZod gamosaxulebis winaswari 

gafiltvra morfologiuri filtriT zrdis SekumSvis koeficients da amave dros 

aumjobesebs signal-xmauris pikur fardobas(sxpf) miaxlovebiT 1.2 db. 

cxr.1 

 16*16 2 0.0250 diax 6 1280 1700 2.42 26.2 9.09 

 

miRebuli Sedegi gviCvenebs, rom ufro efeqturia gamosaxulebis fraqtaluri agebis 
kombinireba winaswar gafiltrul morfologiur filtrTan, radganac, roca Sk=10,4, 

gamosaxulebis aRdgenis sizustis maxasiaTebeli fasdeba psxf=27,1 db-iT. 
cxrilis bolo striqonSi warmodgenilia fraqtaluri kodirebiT miRebuli Sedegebi 

morfologiuri filtraciis gareSe. 

miviReT, rom gamosakvlevi gamosaxulebis winaswari filtracia morfologiuri 
filtriT zrdis SekumSvis koeficients da amasTan erTad aumjobesebs aRdgenili 
gamosaxulebis sizustis maxasiaTeblebs. Sesabamisad, efeqturobis amaRlebis mizniT 

mizanSewonilia winaswar ganxorcieldes morfologiuri filtracia, ramdenadac arawrfivi 
tipis es operacia gamosaxulebaSi ganacalkevebs ZiriTadisagan mcire detalebs da amasTan 
erTad ar kumSavs konturs.  

 meore nawilis cdebi exeboda piramidis agebas, romelic dafuZnebulia 
morfologiuri operaciebis gamoyenebaze. am SemTxvevaSi fraqtaluri kodireba 
xorcieldeboda piramidis wveroze [3], romelic Seicavda 64X64 piqsels. cxadia, rom am 

SemTxvevaSi fraqtaluri meTodiT damuSavebuli gamosaxulebis kodi, romelic gadacemul 
unda iqnes xazSi, moiTxovs 16-jer nakleb informaciis raodenobas. garda amisa, 
cnobilia[4,5],rom fraqtaluri kodirebis Sedegebis damoukideblobam dekodirebuli 

gamosaxulebis zomaze SesaZlebeli gaxada fraqtaluri kodirebis ganxorcieleba ordoniani 
morfologiuri piramidis wveroze (64X64 piqseliT) da dekodireba sastarto 
gamosaxulebaze (256X256 piqselebis zomiT). 

amrigad `umtkivneulod~ dekodirebis dros fraqtaluri meTodiT damuSavebuli da 
aRdgenili wveros zoma gavzardeT 4X4-jer da Semdgom ki misTvis CavatareT yvela is 
operacia, romelic aucilebelia piramiduli kodirebis dros. Sedegebi mocemulia N 2 
cxrilSi. 
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 16*16 2 0,0500 diax 6 1280 1582 2,5023 27,0922 10,36 

16*16 2 0,0400 diax 6 1280 1765 2,3727 27,3465 9,28 

16*16 2 0,0250 diax 6 1280 2293 2,1024 27,8538 7,15 
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cxr.2 

 

miRebuli Sedegebis analizi cxadyofs, rom kodirebis efeqturoba (SekumSvis 

koeficienti) amaRlda 16-jer, gamosaxulebis psxf-s  SemcirebiT  27,32-25,97=1.35 (db). 
imisaTvis, rom gavzardoT fraqtaluri kodirebis efeqturoba, SesaZlebelia 

ganvaxorcieloT fraqtaluri kodirebis Serwyma kadrTaSoris interpolaciasTan. Serwyma 

xorcieldeba Semdegi TanmimdevrobiT: jer xorcieldeba fraqtaluri kodireba, Semdeg xdeba 
ramodenime kadris gamotoveba. (Cvens SemTxvevaSi sami kadris). mimReb mxareSi gadaicema 1,5... 
gamosaxulebis fraqtaluri kodirebis Sedegebi, vinaidan vaxorcielebT sami kadris 

gamotovebas, am SemTxvevaSi gadacemas eqvemdebarebian 1,5,9,13... kadrebi. yvela gadasacem 
kadrze xdeba fraqtaluri kodirebis ganxorcieleba. mimRebSi xdeba gamotovebuli kadrebis 
aRdgena wrfivi droiTi interpolaciis meSveobiT [6].  

Cvens SemTxvevaSi, anu rodesac xdeba yoveli meoTxe kadris kavSiris xazebSi gadacema, 
gamotovebuli kadrebis interpolacia xorcieldeba woniTi koeficientebis mixedviT. 1-el 
naxazze warmodgenilia mimRebSi miRebuli da aRsadgeni kadrebis Tanmimdevroba: 

 
                    
 

nax.1 

naxazze gamuqebulad aris  gamoyofili kadrebi, romlebic gadaicema kavSiris arxebSi. 
woniTi koeficientis sidide ganisazRvreba aRsadgeni kadris rigiTobis siaxloviT aRdgenaSi 

monawile kadrTan, magaliTad: sur 1_ze moyvanili mimdevrobis monakveTisaTvis, 2B  

kadrisaTvis 1B  kadri monawileobas miiRebs 
4
3
 woniTi koeficientiT, xolo 5B  kadri – 

4
1
 

woniTi koeficientiT; 3B  kadrisaTvis – orive ( 1B  da 5B ) kadri 
4
2
 anu 

2
1
 woniTi 

koeficientiT, xolo 4B  kadrisaTvis 1B  kadri monawileobas miiRebs 
4
1
 woniTi 

koeficientiT da 5B  kadri – 
4
3
 woniTi koeficientiT. Sesabamisad Cven SegviZlia miviRoT: 

),(5),(1),(2 4
1

4
3

jijiji BBB +=                                          (1) 

),(5),(1),(3 2
1

2
1

jijiji BBB +=                                          (2) 
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64x64 8x8 2 0,0250 diax 6 320 1912 2,2841 27,32 2,14 
 

         25,97 34.24 

1B  2B  3B  4B  5B  
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),(5),(1),(4 4
3

4
1

jijiji BBB +=                                          (3) 

gamokvlevebi CavatareT 3 sxvadasxva mimdevrobisaTvis, romelic Sedgeba 3 kadrisagan: 
“lomi”, “buneba”, “xelosnebi”. (nax.2). samive mimdevroba Seicavs sxvadasxva raodenobis 

detalebs, konturebs da moZrav fragmentebs. miRebuli Sedegebis analizis Sedegad 
gadawyvetil iqna fraqtaluri kodireba Cagvetarebina 1,5,9 kadrebisaTvis.  

 

miRebuli Sedegebi mocemulia me-3 cxrilSi. 

     cxr.3 

gamosaxuleba kadris nomeri sxpf 

buneba 1 22,758 

2 20,653 

3 19,563 

4 18,44 

lomi 1 29,312 

2 28,049 

3 27,108 

4 25,754 

xelosnebi 1 26,149 

2 25,048 

3 23,478 

4 21,560 

  

 

miRebuli Sedgebidan Cans, rom aRdgenili gamosaxulebis sizustis maCvenebeli  sxpf 

damokidebulia sawyisi gamosaxulebis saxeobaze, iq sadac metia detalebis da konturebis 

raodenoba sxpf-s maCvenebeli ufro dabalia, mag.:gamosaxuleba “buneba”-saTvis sxpf-s 

mniSvneloba meore kadrisaTvis 20,653-is tolia, xolo gamosaxuleba “lomi”-saTvis 

Sesabamisad 28,049-is.  

daskvna 

eqsperimentis Sedegad naCvenebia, gamosaxulebaTa fraqtaluri kodirebis efeqturobis 

amaRlebis SesaZlebloba  kodirebis fraqtaluri meTodis kombinirebiT sxva algoriTmebTan. 

kerZod, gamosakvlevi gamosaxulebis winaswari filtracia morfologiuri filtriT zrdis 

SekumSvis koeficients da amasTan erTad aumjobesebs aRdgenili gamosaxulebis sizustis 

maCveneblebs; fraqtaluri kodirebis ganxorcieleba modificirebuli morfologiuri 

piramidis wveroze iZleva saSualebas mivaRwioT kodirebis amaRlebas 13-15-jer aRdgenili 

gamosaxulebis xarisxis SemcirebiT 1-2 db-iT; fraqtaluri SekumSvis meTodis Serwyma 

nax.2 
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kadrTaSoris wrfiv interpolaciasTan zrdis SekumSvis koeficients 5-10 jer dekodirebuli 

gamosaxulebis xarisxis damaxinjebiT miaxlovebiT 4-5 db-iT. 
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CONFLUENCE OF THE FRACTAL ENCODING OF IMAGES TO  
THE OTHER ALGORITHMS OF SQUEEZING 

Xaratishvili Nodar, Chxeidze Irina, Narimanashvili David 
Georgian Technikal University 

Summary 
 

It is shown the possibility of confluence of fractal encoding of the images with the known methods 

of encoding.  According to the result of the abovementioned, the preliminary filtration of images with the 

morphologic filter improves the quality of recovering of the image. Fractal encoding on the tops of the 

morphologic pyramids gives the opportunity to increase the coefficient of squeezing 15-16 times in the 

conditions of deteriorating of the quality of image with 2-3 decibel.   

 

СОЧЕТАНИЕ ФРАКТАЛЬНЫХ МЕТОДОВ КОДИРОВАНИЯ  
ИЗОБРАЖЕНИЙ С ДРУГИМИ МЕТОДАМИ 

Харатишвили Н., Чхеидзе И., Нариманашвили Д. 
Грузинский Технический Университет  

Резюме 
 

 Показана возможность сочетания фрактальных методов кодирования с другими методами 

кодирования изображения.  Получено, что предварительная фильтрация исходного изображения 

морфологическим фильтром улучшает качество востановленного изображения, а осуществление 

фрактального кодирования над вершиной морфологической пирамиды позволяет в 15-16 раз 

увеличить коэффициент сжатия при ухудшении качества восстановленного изображения на 2-3 дб. 

 


