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 ,,Sylfaen” Sriftis qarTuli simboloebis analizi da amocnoba 

oTar verulava, zurab wverikmazaSvili 

saqarTvelos teqnikuri universiteti 

reziume 

nabeWdi teqstis skanirebiT miRebuli grafikuli gamosaxulebis gadasayvanad teqstur 

formatSi SerCeulia programuli analizis meTodi. SerCevis kriteriumebia nabeWdi teqstis 

preparirebis, kerZod, masStabirebis da segmentaciis gamoyeneba saxeTa aRwerebis – 

etalonebis asagebad. ganxilulia preparirebis Sedegebis mixedviT simboloebis amocnobis 

procesis formireba `Sylfaen~ Sriftis qarTuli  simboloebisaTvis unikod kodirebiT, 

romelic Seicavs 74 simbolos: qarTuli anbanis simboloebs, arabul cifrebs, sasven niSnebs, 

sxvadasxva saxis frCxilebs, zogierT maTematikur simbolos. zemoT CamoTvlili 

procedurebisTvis formirebulia algoriTmebi da maTi Sesabamisi programuli kodebi C++ 

enaze. 

sakvanZo sityvebi: nabeWdi teqsti. analizi. amocnoba. preparireba. 

1. Sesavali 

qarTuli teqstis programuli analizis  meTodebi friad mravalferovania maTi umravlesoba 

ganxilulia naSromebSi [1-5]. pirobiTad SesaZlebelia maTi dajgufeba or mimarTulebad. 

pirvels SeiZleba mivakuTvnoT asomTavruli anu sarTulebis gareSe analizis  meTodebi, 

romelSic Sedis e.w. `mezobeli piqselebis” meTodi, xolo meore mimarTulebas – teqstis 

analizi sarTulebis gamoyofiT. kerZod, asomTavruli analizis SemTxvevaSi ikargeba qarTuli 

simboloebis mniSvnelovani niSani, rogoricaa maTi ganlageba sarTulebis mixedviT, rac 

iwvevs sirTuleebs zogierTi simboloebis garCevisas, magaliTad: `p” da `k~, `g~ da `b~ da 

a.S. meore SemTxvevaSi sirTuleebia asomTavrulad dabeWdili teqstis (saTaurebi, 

qvesaTaurebi da a.S) amocnobis procesSi. aqedan gamomdinare cxadia, rom saWiroa qarTuli 

teqstis analizis iseTi meTodis formireba, sadac SenarCunebuli iqneba orive meTodis 

dadebiTi mxareebi da nivelirebuli iqneba uaryofiTi. 

2. analizi 

 naSromis mizania analizis iseTi meTodis SemuSaveba, sadac SesaZlebeli iqneba 

simboloebis sarTulebad ganlagebis warmodgena da sxva amocnobis niSnebis iseTi 

parametrebis gansazRvra, romelic ufro efeqturs da saimedos gaxdis amocnobis process. 

xorcieldeba amosacnobi furclis `Sav-TeTr~ reJimSi skanirebis Sedagad miRebuli `bmp” 

formatis mqone grafikuli failis binarul matricad gardaqmna, romlis TiToeuli 

elementisTvis mniSvnelobis miniWeba xdeba grafikuli rastris Sesabamisi elementis anu 

piqselis feris mixedviT. TeTri feris SemTxvevaSi gveqneba – 0, xolo Savi feris 

SemTxvevaSi – 1. 
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 furclis analizi iwyeba zeda rigis marcxena piqselidan da Tanmimdevrulad gadis 

yvela piqselis rigis bolomde da Semdeg gadadis qveda rigSi. Tandmimdevruli analizis 

procesi wydeba maSin, rodesac gvxvdeba 1-is toli matricis elementi. 

 am momentidan ganxilvis procesi icvleba da viwyebT mocemuli piqselis 1-is toli 

mniSvnelobis mqone mezobeli piqselebis Ziebas. am procesSi xdeba yvela mezobeli piqselis 

koordinatis damaxsovreba da maTi mikuTvneba segmentirebul simboloTa simravlis axali 

elementisTvis. es simravle warmodgenilia veqtoris saxiT. Semdeg xdeba gamoyofili 

simboloebis minimaluri da maqsimaluri wertilebis gansazRvra abscisaTa X da ordinatTa 

Y RerZebis mixedviT (nax.1).  

};min{*
1 ixx =  };max{*

2 ixx =        (1) 

};min{*
1 iyy =  };max{*

2 iyy =                             (2) 

sadac: ,ix∀  iy∀  - koordinatebis Sesabamisi piqselebis mniSvnelobebi 

erTis tolia; 

            ,:1
______

Ni =  N - rastris ganzomileba, anu piqselebis saerTo 

raodenobaa; 

            ,*x  *y - Sesabamisi RerZebis umciresi da udidesi mniSvnelobebia 

im simbolos mixedviT, romlis analizic ganxorcielda.  

(1) da (2) gamosaxulebebiT gansazRvruli ,*x  da *y  

mniSvnelobebi saSualebas gvaZlevs davadginoT mocemuli simbolos ganlageba sarTulebis 

mixedviT. Tu am  mniSvnelobebs SevadarebT teqstis sxva simboloebis analogiur 

mniSvnelobebs, SeiZleba iTqvas, rom ganxiluli parametrebi iribad warmoadgens simboloebis 

sarTulebs. amis garda, es maxasiaTeblebi saSualebas gvaZlevs saWiroebis SemTxvevaSi 

davadginoT teqstSi gamoyenebuli Sriftis kegelis mniSvneloba. 

3. masStabireba 

 masStabirebis mizania miviRoT Tanabarganzomilebiani realizaciebi, rac saSualebas 

mogvcems efeqturad ganvaxorcieloT amocnobis procesi, kerZod, ucnobi realizaciisa da 

etalonuri aRweris Sedarebis procedura, gadawyvetilebis miReba, martivdeba programuli 

modulis agebac. 

 mocemuli SriftisaTvis miviReT, rom nebismieri mniSvnelobis kegelis dayvana moxdeba 

14 zomis kegelamde, risTvisac gamoyenebuli iqneba dayvanis arsebuli programuli modulebi, 

romelTa martivi modifikaciiT vaRwevT dasaxul mizans. am meTodis gamoyenebiT yvela zomis 

Srifti dagvyavs 14 kegelis zomaze, rac saSualebas gvaZlevs 14 zomis kegelis simboloebi 

gamoviyenoT mocemuli Sriftis etalonur aRwerebad. unda aRiniSnos, rom masStabirebis 

procesSi SesaZlebelia zogierTi simbolos damaxinjeba, rac aucilebladaa 

gasaTvaliswinebeli amocnobis procesSi. 
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4. segmentacia – realizaciis miReba 

 mezobeli piqselis analiziT miRebuli Sedegi warmoadgens veqtorulad ganlagebul 

simboloTa Tanmimdevrobas, romelSic SemdgomSi gamoiyofa rigebi. rigebis gamoyofa xdeba 

Semdegi wesis mixedviT: Tu gansaxilveli simbolos minimumi, romelic ganisazRvreba 1-el 

naxazze mocemuli 2y  wertilis mixedviT, metia wina simboloebiT gansazRvrul maqsimumze 

}max{ 2y , maSin iwyeba axali rigi. 

 Semdeg proceduraSi xdeba simboloebis Tanmimdevrobis Secvla – dalageba abscisaTa 

RerZis koordinatTa mniSvnelobebis zrdis mixedviT. am proceduris aucilebloba 

gamowveulia im faqtiT, rom mezobeli piqselebis principiT analizisas 

simboloebi lagdeba simaRlis mixedviT da ara bunebrivi 

TanmimdevrobiT. sityvebisa da calkeuli simboloebis gamoyofa xdeba 

haris mixedviT. 

aRwerili procedurebis Sesrulebis Semdeg viRebT simbolos 

aRweras binaruli matricis saxiT (nax.2), romelic Seesabameba 

Sriftis bunebriv zomebs, rac SemdgomSi dagvyavs etalonuri 

realizaciebis (14 zomis kegeli) zomaze. 

 

5. amocnoba 

 amocnobis procesSi xdeba ucnobi  an saswavlo nakrebis realizaciebis (dayvanili 14 

kegelis zomaze) da etalonuri realizaciebis Sedareba. 

avRniSnoT ucnobi realizaciebis Sesabamisi binaruli matrica RE  -Ti, romlis 

elementebia ix , xolo etalonuri matrica ET -Ti, romlis elementebia – ie , sadac  

.;1
_____

Ni =  radgan matricebi Tanabarzomiania, amitom Sedarebisas viyenebT superpoziciis 

princips. viTvliT realizaciis matricis erTis toli mniSvnelobis elementebisa da 

Sesabamisi etalonuri aRwerebis erTianebis damTxvevaTa ricxvs, romelsac avRniSnavT - ϕ -

iT. aseve viTvliT ardamTxveuli piqselebis raodenobas – avRniSavT  λ -Ti, ris Semdegac 

gamovTvliT sxvaobas ( λϕ − ). amis Semdeg viTvliT erTianebis saerTo raodenobas 

realizaciaSi – avRniSnavT ∑i ix , vangariSobT sxvaobis procentul raodenobas realizaciis 

erTianebis saerTo raodenobis mimarT Semdegi gamosaxulebebis mixedviT: 

        100⋅
−

=
∑i ix

S λϕ
           (3) 

gadawyvetileba ucnobi an sagamocdo realizaciis mixedviT miiReba S funqciis maqsimumiT: 
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       iARE ∈     თუ  max=iS  jS ,  
_____

;1 Ij =  ,;1 Iii ==       (4) 

sadac I = }{ACard , saxeTa raodenobaa A  simravleSi. 

6. klasterireba 

 matricebis dayvanisa da superpoziciis meTodiT Sedarebis algoriTmebi did 

gamoTvliT resursebs moiTxovs. amocnobis drois Semcirebis mizniT saWiroa etalonebis 

klasterireba saxeebis mixedviT, risTvisac viyenebT maT matricebs. dayvana xdeba X da Y 

RerZebis ganzomilebebis mixedviT cal-calke, romlis mizania naklebi raodenobis dayvana - 

Sedarebis operaciebis Sesruleba. klasterirebisTvis tardeba Semdegi procedurebi: vadgenT 

realizaciis matricis yR  ganzomilebis ramdeni procentiT Secvla (gazrda, Semcireba) aris   

saWiro, rom gauTanabrdes etalonis  yE  ganzomilebas. 

100
)(

1 ⋅
−

=
y

yy

R
RE

L                        (5)
 

sadac:  ,yE yR  - realizaciis da etalonis ganzomilebebia Y  RerZis mixedviT. 

               1L - realizaciis Y  ganzomilebis cvlis procenti.  

Semdeg xdeba realizaciis xR ganzomilebis X RerZis mixedviT 1L  procentiT Secvla da 

Sedegis etalonTan  Sedareba X RerZis mixedviT. dasaSvebia 8±  piqselis cdomileba: 

)(
100

)( 1
1

1 CELRRCE x
x

xx +≤+≤−                (6) 

sadac: 81 =C ; xR  da xE - realizaciis da etalonis X ganzomilebebia; 

1C - cdomilebis koeficientia. 

igive procedura tardeba realizaciis xR  ganzomilebis mimarT. 

100)(
2 ⋅

−
=

x

xx

R
REL  

)(
100

)( 2
2

2 CE
LR

RCE y
y

yy +≤+≤−                  (7) 

sadac: .62 =C  

cdomilebis koeficientebi dadgenilia eqsperimentulad. yvela is matrica romelic 

daakmayofilebs (6) gamosaxulebaSi mocemul pirobas, moTavsebuli iqneba  realizaciisTvis 

Sesadarebel etalonTa - cR  simravleSi, xolo (7) gamosaxulebis pirobis dakmayofilebis 

SemTxvevaSi etaloni aseve moTavsebuli iqneba cR -Si, Tu cR  ukve ar Seicavs aseT etalons. 
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7. eqsperimentuli kvleva 

programa Sesrulebulia programirebis ena C++ -ze multiplatformuli mxardaWeriT. 

gamoyenebulia kompilatori GNU g++ da programuli interfeisi QT. 

or da met nawiliani simboloebis amocnobas rogoricaa: ` : ~, ,, ? ~, ` % ~ da a.S. 

esaWiroeba specialuri damuSaveba, romelTa amocnoba xdeba maTi Semadgeneli segmentebis X  

da Y RerZebis Sesabamisi koordinatebis adgilmdebareobis dadgeniT erTmaneTis mimarT.  

winamdebare algoriTmi araefeqturia beWdvis Sedegad warmoqmnili iseTi defeqtebis 

SemTxvevaSi, rogoricaa erTmaneTze gadabmuli da mcire zomis fragmentebad danawevrebuli 

simboloebi, rac saWiroebs segmentaciisa da klasterirebis damatebiTi algoriTmebis 

integrirebas. 

amocnobisaTvis gamoyenebuli iqna Semdegi etalonebi: 

 
 

amocnobis Sedegebi erTi da igive  4 formatis furclisTvis 
sxvadasxva garCevadobiT: 

garCevadoba 600dpi garCevadoba 300dpi 

Srifti unikodi Srifti unikodi 

Sriftis kegeli 10 Sriftis kegeli 10 

simboloebis raodenoba 3422 simboloebis raodenoba 3422 

segmentaciis dro 2.63 w. segmentaciis dro 2.51 w. 

amocnobis dro 45.69 w. amocnobis dro 32.85 w. 

mTliani dro 48.32 w. mTliani dro 35.36 w. 

daSvebuli Secdomebi 0 daSvebuli Secdomebi 3 

amocnobis procenti 100 % amocnobis procenti 99.91 % 

 

3. daskvna 

SemuSavebulia qarTuli nabeWdi simboloebis analizis, preparirebisa da amocnobis 

algoriTmi Sesabamisi programuli modulebis agebiT. eqsperimentulma kvlevebma amocnobis 

procesebis ganxorcielebiT aCvena SemuSavebuli meTodis efeqturoba, kerZod 600dpi-ze 

skanirebuli simboloebisTvis uSecdomo - (100%) amocnoba, xolo 300dpi-ze – 99.91% 

saimedoba. 
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THE ANALYSIS AND RECOGNITION OF THE GEORGIAN SYMBOLS  
OF  “SYLFAEN” FONT 

Verulava Otar, Tsverikmazashvili Zurab 
Georgiam Technical University 

Summary 

 
This work covers the problem of choosing the method of software analysis for converting scanned 

image into text format.  Criterions for choosing a way of the analysis are preparation processes 

particularly: using scaling and segmentation for convenience of forming pattern descriptions and etalons. 

The method of recognition is generated for the Georgian symbols of a font “Sylfaen” with Unicode 

encoding, which includes 74 symbols:  Georgian alphabet, Arabian figures, punctuation marks, brackets of 

different kind and some mathematical symbols. For the procedures set forth above are generated 

algorithms and corresponding source codes in programming language C++. 

 
 
 

АНАЛИЗ И РАСПОЗНАВАНИЕ ГРУЗИНСКИХ СИМВОЛОВ  
ШРИФТА  «SYLFAEN» 

Верулава O., Цверикмазашвили З. 
 

Резюме 
 
 Рассмотрена задача анализа печатного грузинского шрифта, при этом для перевода 

графического изображения в текстовый формат разработан метод программного анализа. 

Критерием выбора способа анализа являются процессы препарирования: масштабирования и 

сегментация для удобства составления эталонных описаний образов. Сформирован метод 

распознавания для грузинских символов шрифта «Sylfaen» с кодировкой Юникод. Количество 

распознаваемых образов составляет 74 символов: грузинский алфавит, арабские цифры, знаки 

препинания, разные виды скобок, некоторые математические символы. Для вышеперечисленных 

процедур сформированы алгоритмы и соответствующие программные модули на языке 

программирования C++. 
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