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ferad gamosaxulebaTa fraqtaluri SekumSvis standartis 

SemuSaveba JPEG standartebis Sesabamisad 
 

nodar xaratiSvili, irina CxeiZe, daviT narimanaSvili 

saqarTvelos teqnikuri universiteti 

reziume 

naSromi eZRvneba gamosaxulebaTa SekumSvis axali standartis SekumSvis sakiTxebs da 

mis programul realizacias. SemoTavazebuli standarti efuZneba gamosaxulebaTa SekumSvis 

fraqtaluri meTodis gamoyenebas. igi akmayofilebs yvela moTxovnas, romelic wayenebulia 

gamosaxulebaTa SekumSvis JPEG-2000 standartis mimarT da warmoadgens am standartis 

Semdgom ganviTarebas.  

sakvanZo sityvebi: fraqtalebi. SekumSvis standarti. gamosaxulebis damuSaveba. 

1. Sesavali 

signalebis cifruli damuSavebis meTodebis praqtikuli realizacia yovelTvis 
dakavSirebulia ukve arsebuli standartis gamoyenebasTan an gaumjobesebuli maxasiaTeblebis 
mqone standartis SeqmnasTan. erT-erTi Tanamedrove bazuri standartia JPEG saerTaSoriso 
standarti,romelic damuSavda ,, Joint photographic expert group’’ jgufis mier, jer JPEG xolo 
Semdgom  JPEG-2000 standartis saxiT.[1,2] 

2. ZiriTadi nawili 

naSromis mizania ferad gamosaxulebaTa fraqtaluri SekumSvis standartis Seqmna 
JPEG saerTaSoriso standartis bazaze. JPEG standarti iTvaliswinebs mTeli rigi 

moTxovnebis dakmayofilebas, romelTac miekuTvneba: 
1. SekumSvisa da aRdgenili gamosaxulebis xarisxis urTierTdamokidebulebis 

parametrebis SerCevis SesaZleblobas maTi Secvlis farTo diapazonSi. 

2. gamosaxulebis damuSavebis proceduris universaloba, rac gulisxmobs imas, rom igi 
ar unda iyos damokidebuli gamosaxulebis zomaze, feradobis gamaze, siuJetis 
sirTuleze,statistikur maxasiaTeblebze da sxva. 

3. gamoTvlebis sirTule unda iyos dasaSvebi (misaRebi). 
4. gamosaxuleba unda damuSavdes marcxnidan marjvniv da zemodan qvemoT. 
5. koderze miwodebis win, yoveli elementis warmodgenis Tanrigebis raodenoba unda 

iyos erTidaigive n bitis toli. 
6. yoveli elementis (fiqselis) intensivobis sidide mocemuli unda iyos mTeli 

dadebiTi ricxvis saxiT SualedSi(0,2n-1sadac n≤8. 
standarti, romelic warmodgenilia am naSromSi akmayofilebs yvela zemoT 

CamoTvlil moTxovnebs da realizebulia programul garemoSi Cu es programa mocemulia 
IMG sistemis saxiT da anorcielebs gamosaxulebaTa SekumSvas nacrisferi gradaciebis mqone  
gamosaxulebebisaTvis fraqtaluri kvadro-xis dayofis meTodis gamoyenebiT. masSi 

gaTvaliswinebulia gamosaxulebis damaxsovreba, kodirebuli gamosaxulebis aRdgena 
(dekodireba) da sawyis da aRdgenil gamosaxulebaTa Soris sxvaobiTi suraTis miReba. 

Tavis mxriv, gamosaxulebaTa fraqtaluri SekumSva efuZneba asaxvis specialur 

iteraciul funqciaTa sistemas (IFS), romelic pirvelad SemoiRo barslim [2]. globaluri 
msgavsebis gamosaxulebebisaTvis, xolo realuri gamosaxulebebisaTvis igi sruldeba misi 
ubnebisaTvis da uwodeben PIFS ( Partitioned iterated function system) meTods. 

gamosaxuleba mocemuli unda iyos MBP formatSi.programas SeuZlia gamoiyenos 
feradi gamosaxulebebi, magram programaSi gaTvaliswinebulia kodirebis win feradi 
gamosaxuleba gardaiqmna nacrisferi gradaciebis mqone gamosaxulebaSi. 

SekumSvis koeficienti gamoiTvleba Semdegi gamosaxulebis mixedviT: 
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sadac N    ranguli blokebis raodenobaa; mniSvnelSi 4 – es aris 3,5-4 baiti (4*8 biti),  
romelic aucilebelia TiToeul rangul blokze informaciis Sesanaxad: 256*256 –  aris 
gamosaxulebis zoma, mricxvelSi 8 aris piqelis intensivobis aRsawerad saWiro bitebis 

raodenoba. 
am formulebSi N str da Nsvet es aris Sesabamisad striqonebisa da svetebis raodenoba 

gamosaxulebaSi, 255 – nacrisferi gradaciis maqsimaluri mniSvneloba. 

gamosaxulebis fraqtaluri kodirebis bazuri algoriTmi sruldeba Semdegnairad: 
1. f gamosaxuleba davyoT aragadafarul blokebad.ranguli blokebi marTkuTxa formisaa R 

blokebiSeiZleba iyos Tanabar, Tumca xSirad iyeneben cvladi zomis blokebs adapturi dayofiT. aseTi 
dayofa saSualebas iZleva mWidrod SevavsoT mcire zomis blokebiT gamosaxulebis nawilebi, romlebic 
mcire detalebs Seicaven. adapturi dayofis sqemis erT-erTi gavrcelebuli tipia kvadro-xis meTodi, 

romelic aRwerilia fiSeris mier. 
2. gamosaxulebas vfaravT domenuri blokebis TanmimdevrobiT, dasaSvebia urTierTgadamfaravi 

dafarvac.domenebs SeiZleba hqongeT gansxvavebuli zomebi da maTi raodenoba ramodenime aseuli an 
aTaseulia. 

3. TiToeuli ranguli blokisaTvis vpoulobT domens da Sesabamisad gardaqmnas, romelic 

yvelaze saukeTesod gadafaravs rangul bloks. Cveulebriv es afinuri gardasaxvaa romelic blok-
sqemazea mocemuli.(ix. blok-sqema).saukeTeso Sesatyvisobis misaRebad vaxdenT gardaqmnis parametrebis 
awyobas, magaliTad kontrastulobis da sikaSkaSis. 

4. Tu ver miviReT sakmarisad zusti Sesabamisoba, maSin ranguli blokebs vyofT ufro mcire 

rangul blokebad. es procesi gagrZeldeba manam, sanam ar mivaRwevT misaReb Sesatyvisobas, an sanam 
ranguli blokebi ar miaRwevs winaswar gansazRvrul zRvars. 

1-el naxazze mocemulia fraqtaluri kodirebis blok-sqema, romelic realizdeba 
damuSavebuli programis Sesabamisad.  unda aRniSnoT,rom igi Seicavs saukeTeso domenis 

Zebnis ofcias.Tu SerCeulia es ofcia , maSin Zebna gagrZeldeba im SemTxvevaSic ki rodesac 
Sesatyvisoba domenur  da rangul areebs Soris imyofeba dasaSveb sazRvrebSi. am ofciis 
SerCevis gareSe kodireba mimdinareobs ufro swrafad, dekodirebuli gamosaxulebis xarisxis 

umniSvnelo danakargebiT. 

 

nax.1 

4⋅8 biti 
256⋅ 8 biti 256
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imisaTvis, rom realizebul iqnas dekodirebis iteraciuli sqema semoTavazebuli 
programis mixedviT, saWiroa ganisazRvros gamosaxulebaTa ori masivi : Old image da New 
image. am masivebis damaxsovreba xdeba calcalke. dekodirebis procesi mimdinareobs 

avtomaturad, winaswar ar gansazRvruli iteraciebis raodenobis SesrulebiT unda 
aRiniSnos, rom aRdgenisaTvis, sawyis gamosaxulebad SeiZleba avirCioT nebismieri 
gamosaxuleba.  [2] Cvens mier SemoTavazebulia nacrisferi gamosaxuleba zomiT 256*256. 

 

 
zemoaRniSnulidan gamomdinare, SeiZleba gakeTdes daskvna, rom gamosaxulebaTa 

fraqtaluri SekumSvis meTodze dafuZnebuli standartis Semdgomi gaunjobeseba 

dakavSirebuli unda iyos kodirebis siCqaris amaRlebasTan, romlis ganxorcieleba SeiZleba 

ori mimarTulebiT:   

I. moxdes domenebis iseTi klasifikacia, romelic daaCqarebs kodirebas im doneebis 

raodenobis Semcirebis xarjze, romelTa Soris mimdinareobs saukeTeso Zieba; 

II. gamoTvlebis raodenobis SemcirebiT domenuli daranguli areebis Sedarebis dros, 

romlis realizeba SeiZleba blokebis damaxasiaTebeli Taviseburebebis gamoyofiT; 

III. swrafesi metodebi warmoadgenen am ori ZiriTadi standartis Serwymas da 

gamoyenebas domenuri blokebis klasifikaciisaTvis. 

rac Seexeba standartis gamoyenebas feradi gamosaxulebis dasamuSaveblad,  unda aRi 

niSnos, rom amasTan dakavSirebiT Catarda kvleva, romelmac gasca amaze amomcuravi pasuxi. 

saqme imaSia rom kompiuteruli warmodgena gamosaxulebis fers aRwers, rogorc sami 

wiTeli (Red), mwvane (Green) da cisferi (Blue) ferebis kombinacias da Sesabamisad feradi 

gamosaxulebis piqselebis feri ganisazRvreba RBG-s sami mniSvnelobiT.  fraqtaluri 

kodirebis algoriTmi, romeliTac vsargeblobdiT gamosaxulebisaTvis nacrisferi gradaciiT 

[3], gamoyenebuli iyo feradi gamosaxulebis TiToeuli komponentisaTvis. sruli feradi 

gamosaxulebis daSla RBG-s mdgenelebad  Mathhcad programul garemoSi xorcieldeba 

ubralod CaSenebuli Red RBG (file) funqciis  

gamoyenebiT. unda aRiniSnos, rom feradi gamosaxulebis damuSaveba funqciis 

gamoyenebiT SeiZleba moxdes rogorc TiToeuli ferisaTvis  256*256 piqseliT, aseve 

erTdroulad yvela ferisaTvis , e.i. mxedvelobaSi gvaqvs feradi gamosaxulebis matrica. 

   eqsperimentma  aCvena, rom upiratesoba unda mieniWos meore variants. 

nax.2. 

a) nacrisferi gamosaxuleba, b) kvadroxe, g) I iteracia, d) VI iteracia. 

           a)                    b)                       g)                     d) 
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Tu visargeblebT adamianis mier feris aRqmis TvisebebiT[3]. , romlis Tanaxmadac 

RBG–is mniSvnelobebi gardaiqmneba YIQ  mniSvnelobebSi, sadac Y –Seesabameba sikaSkaSes 

(Iuminance), I-fers (hue), Q- gajerebas (satuzation), maSin miviRebT SekumSvis maRal dones, 

radganac ZiriTadi mdgeneli gamosaxulebis xarisxisaTvis iqneba Y mdgeneli. 

amartivebuli gadasvebi RBG feradi sivrcidan YIQ sivrceSi xorcieldeba gadasvlis 

matricis saSualebiT, romelsac aqvs Semdegi saxe: 
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sadac tolobis marcxena mxareSi gvaqvs gardaqmnili veqtori, xolo (RGB)T- sawyisi 

veqtoria, romelic gardaqmnis matricaze mravldeba.inversiul gardasaxvas aqvs saxe: 
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 3. daskvna 

rogorc eqsperimenti adasturebs, ZiriTadi mdgeneli, romelic gansazRvravs xarisxs, 

aris Y mdgeneli, xolo I  da Q mdgenelebi eqvemdebareba ,,did“ SekumSvas. 
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   РАЗРАБОТКА СТАНДАРТА ДЛА ФРАКТАЛЬНОГО СЖАТИЯ ЦВЕТНЫX  
ИЗОБРАЖЕНИЙ В СООТВЕТСТВИИ С  JPEG СТАНДАРТОМ 

Xаратишвили Н.,  Чхеидзе И., Нариманашвили Д. 
Грузинский Tехнический Университет 

Резюме 
   Работа посвящена вопросу создания новог стандарта сжатия изображений и 

программной реализации. предлагаемый стандарт основан на примененении метода 
фрактальнава сжатия изображений. Он удовлетвряет всем передованиям, которые 
предъявляются стандарту сжатия изображений JPEG-2000 и представляет его дальнейшее 
развитие. 
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MAKING OF THE STANDARD OF FRACTAL SUEEZING OF COLORED 
IMAGES ACCORDING TO JPEG STANDARD. 

Xaratishvili Nodar, Chxeidze Irina, Narimanashvili David 
Georgian Technical University 

 
Summary 

 
The work refers to the isuues of elaborating of the new standards of squeezing of images and its 

program realization. The offered standard is based on using of fractal method of squeezing of images. It 

satisfies all demands required for JPEG-2000 standard of squeezing of images and is the further 

development of this standard. 

 


