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Strixuli gamosaxulebebis aRwera martivi niSnebis da 

mimarTulebebis Sifraciis gamoyenebiT 

oTar verulava, ia iremaZe, zurab wverikmazaSvili 

saqarTvelos teqnikuri universiteti 

reziume 

ganixileba gamosaxulebaTa, kerZod, beWvdiTi simboloebisaTvis martivi niSnebis 

dadgenis meTodi, romelTa gamoyenebiT SesaZlebeli iqneba am simboloebis klasterireba da 

SemdgomSi maRalsaimedo amocnobis procesis gaadvileba. SemoTavazebulia gamosaxulebis 

iseTi maxasiaTeblebis gamoyeneba, rogoricaa simbolos amsaxveli wrfis_mrudis Tavisufali 

bolo da ganStoeba. mocemulia Semotanili cnebis zusti ganmarteba da maT safuZvelze 

SemuSavebulia algoriTmuli procedurebi, romelTa saSualebiT SesaZlebelia Tavisufali 

boloebis da ganStoebebis zusti dadgena. gamosaxulebis aRwerisaTvis gamoiyeneba mrudis 

mimarTulebaTa amsaxveli rvaganzomilebiani sistema, sadac TiToeuli mimarTulebisaTvis 

SemuSavebulia oTxTanrigiani binaruli kodi, romelTa gamoyenebac saSualebas iZleva 

davaformiroT mimarTulebaTa sivrce. aRniSnul sivrceSi ganvsazRvroT metrikuli funqcia, 

rac saSualebas gvaZlevs gamovTvaloT manZilebi mimarTulebes Soris. aRwerili Teoriuli 

debulebis safuZvelze, Sedgenilia algoriTmebi, romlebic realizebulia programul enaze 

C++ . Sedegebi mocemulia cxriliSi. 

sakvanZo sityvebi: saxeTa amocnoba. Strixuli gamosaxuleba. simboloebis 

klasterireba. saxeTa niSnebi. 

1. Sesavali 

saxeTa amocnobis problematikaSi mniSvnelovani adgili ukavia gamosaxulebebis 

aRweris da maTi meoradi niSnebis  formirebis process. igi warmoadgens erT_erT 

mniSvnelovan da rTul process, romelic ganxilulia naSromebSi [1-3]. 

sirTuleebi, am problebis gadawyvetaSi gamowveulia mTeli rigi dabrkolebebiT. 

kerZod, sxvadasxva gamosaxulebebis aRwerisaTvis gamoiyeneba sxvadasxva ganzomilebis 

rastri, sxvadasxva ricxTa simravleebi, zogjer aucilebeli xdeba Tvisebrivi niSnebis 

gamoyenebac, yvela es faqtori, mniSvnelovnad arTulebs saxeTa etalonuri aRwerebis agebas 

da msgavsebis zomis formirebas. aqedan gamomdinare, aqtualuria gamosaxulebebis 

aRwerisaTvis iseTi niSnebis moZebna, romelic ar iqnebian damokidebuli rastris zomaze da 

saSualebas mogvcems avagoT algoriTmuli anda metrikuli msgavsebis zomebi. calke 

ganxilvis sagania gamosaxulebaTa amsaxveli mrudebis mimarTulebaTa dadgena. literaturaSi 

yvelaze xSirad gamoiyeneba mimarTulebaTa danomvris meTodi, rac gvaZlevs mxolod 

Tvisebriv niSnebs, es SeuZlebels xdis metrikuli msgavsebis zomebis_funqciebis gamoyenebas. 

amis gamo, aucilebelia, mimarTulebis aRmniSvneli Tvisebrivi niSnebi gadavaqcioT 

raodenobriv niSnebad, ris Semdegac SesaZlebeli iqneba niSnebis sivrcis formireba da 

metrikuli funqciis SemuSaveba. 

2. ZiriTadi nawili 

ganvixiloT Strixuli gamosaxulebis, kerZod simboloebis iseTi niSanTvisebebi, 

romlebic daakmayofileben or pirobas: simartive, raSic igulisxmeba adamianis mier 

aRqmuli informacia simbolos moxazulobis Sesaxeb; rastris zomebisagan damoukideblobis 

xarisxi. am ukanaskneli kriteriumis dakmayofileba saSualebas iZleva visargebloT 
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simbolos bunebrivi zomebiT, rac gamoricxavs simbolos skanirebiT miRebuli matricis 

masStabirebis aucileblobas. SemoTavazebulia simbolos 

maxasiaTebeli, romelsac warmovadgenT terminiT `Tavisufali 

bolo” (nax.1).  

niSnebisaTvis `Tavisufali bolos” maxasiaTeblebia: 

raodenoba da mdebareoba. simbolos Tviseba `raodenoba” ar aris 

damokidebuli rastris zomaze, rac niSnavs, rom srulad 

akmayofilebs zemoT mocemul Sesabamis kriteriums. 

ufro rTuli situacia gvaqvs niSanTviseba_`mdebareobis” 

gamo. cxadia, rom am Tvisebis calsaxad warmosadgenad saWiroa 

Tavisufali boloebis wertilebis koordinatebis, kerZod 

abcisTa da ordinatTa RerZebis mniSvnelobebi rastrze. es 

mniSvnelobebi icvleba simboloebis zomis (keglis) da sxvadasxva 

Sriftis bunebrivi zomebis mixedviT. aqedan gamomdinare, saWiroa 

koordinatebis mniSvnelobaTa dayvana erT ganzomilebaze. am 

mizniT  SemovitanoT fardobiTi koordinatas cneba. 

 

gansazRvreba: fardobiTi koordinata ewodeba, koordinatas realuri (bunebrivi) 

mniSvnelobis fardobas, rastris Sesabamisi mimarTulebis zomasTan. 

mocemuli ganmartebis mixedviT abcisTa da ordinatTa RerZTaTvis gveqneba: 

              ;
x y

x y
x y

= =real real

rastri rastri

 ,                           (1)  

sadac  ,x y  _ warmoadgens Sesabamisad abcisTa da ordinatTa RerZebis fardobiT 

koordinatebs: xreal _abcisTa realuri koordinatis mniSvnelobaa, xolo yreal  -

ordinatis realuri koordinatis mniSvneloba. 

 

cxadia, rom Tavisufali boloebis orive niSnis mniSvnelobaTa stabiluroba 

simboloTa keglis da Sriftis mixedviT, sasurvelia Semowmdes eqsperimentulad. 

ganStoeba simbolos mniSvnelovani Tvisebaa, romlis warmosadgenadac saWiroa igive 

maxasiaTeblebi, rac gvWirdeba Tavisufali boloebisTvis: raodenoba da mdebareoba. 

ganStoeba warmodgenilia 1_el naxazze E  wertiliT; mocemuli simbolosaTvsi es 

maxasiaTebeli 1-is tolia da ar icvleba simbolos keglis da Sriftis mixedviT, xolo 

mdebareobis warmosadgenad gamoviyenoT fardobiTi koordinatebis gamoTvlis procedura (1) 

gamosaxulebis mixedviT. am SemTxvevaSic saWiroa eqsperimentuli kvlevebi, mocemuli 

maxasiaTeblebis stabilurobaze keglis da Sriftis mixedviT, simboloTa saswavlo nakrebis 

realizaciebis gamoyenebis mixedviT. 

Strixuli gamosaxulebebis mimarTulebis aRwerisaTvis, rastrze gamoiyeneba 

rvamimarTulebiani RerZuli sistema, romelic gamosaxulia me-2 naxazze. TiToeuli 

mimarTuleba danomrilia Sesabamisi mTeli ricxviT, magram, miuxedavad amisa, mimarTulebaTa 

aseTi warmodgena, gvaZlevs mxolod Tvisebriv niSnebs, anu, mimarTulebaTa aRmniSvneli 

ricxvebi, mxolod saxelebia. cxadia, rom mimarTulebebis Cveulebrivi danomrva ver qmnis 

sivrces da amitom, ar SegviZlia metrikuli funqciis gamoyeneba.  

SevcvaloT gamoyenebuli danomrvis meTodi orobiTi danomrviT. romelic me-2 naxazze 

mocemulia frCxilebSi Cawerili oTxTanrigiani kodiT.  
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me-3 naxazze mocemulia rastris fragmenti da piqselebi, sadac naCvenebia, rom 

oTxTanrigiani danomrva moicavs rastris piqselis yvela mezobel piqsels.  

ganvixiloT msgavsebis funqcia, romelic gvaZlevs Sesabamis TanrigTa sxvaobis 

absolutur mniSvnelobaTa jams, romelic mocemulia (2) gamosaxulebiT da vaCvenoT, rom 

aseTi funqcia metrikulia mimarTulebaTa sivrceSi. 

         ( ),f X X a ai j ir jrr= −∑  ,                          (2) 

sadac Xi , X j , Ai  da Aj  saxeebis realizaciebia. r _iT aRniSnulia TanrigTa nomrebi, 

air  da a rjr −  Tanrigis mniSvnelobebia. 

metrikulobis pirveli pirobaa funqciis arauaryofiToba, rac kmayofildeba sxvaobis 

absoluturi mniSvnelobebis ajamvis gamo. Sesabamisad gvaqvs: 

1. ( ) 0f • ≥   arauaryofiTobis piroba; 

2. ( ); 0f X Xi i = , refleqsurobis piroba;  0, 1; ,a a Iir ir ir − ≡ ∀ =∑   sadac I  

saxeTa  raodenobaa; 

3. ( ) ( ); ;f X X f X Xi j j i= , simetriulobis pirobaa; 

, 1; , .a a a a I i jir jr jr ir i jr r− = − ∀ = ≠∑ ∑  

4. ( ) ( ) ( ); ; ; ,f X X f X X f X Xi j j k k j≤ +  samkuTxedis piroba;  

magaliTad, meoTxe pirobis Sesamowmeblad aviRoT mimarTulebebi 1 da 3, (nax.2) ( )f •  

funqciis mixedviT da mimarTulebaTa Sifraciis gveqneba: 

0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 1 1 1− + − + − + − ≤ − + − + − + − + − + − + − + −∑ ∑ ∑   

sadac viRebT: 2 1 1≤ + , rac niSnavs, rom samkuTxedis utoloba sruldeba. 
 

eqperimentuli kvleva: eqsperimentuli kvlevis mizania gamovikvlioT niSnebis 

stabilurobis xarisxi kegelisa da Sriftis cvalebadobis mimarT skanirebuli analiziT 

miRebulia daviwroebuli simboloebisaTvis.  
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ganvixiloT niSani `Tavisufali boloebi” raodenobis stabiluribis sakiTxi. am 

SemTxvevaSi igulisxmeba, rom simboloebi mocemulia damaxinjebebis: wyveta, zedmeti 

elementebi, gadabma da a.S. gareSe. 

unda aRiniSnos, rom oci sxvadasxva SriftisaTvis niSani `Tavisufali boloebi” 

yvelaze stabiluria sxva niSnebTan SedarebiT. kerZod, erTi Sriftis sxvadasxva 

kegelebisaTvis saerTod ar icvleba. sxvadasxva SriftebisaTvis ki gvaqvs minimaluri 

cvlilebebi, kerZod, simboloebisaTvi: z da z –ori Srifti, o da o- sami Srifti, t-

t-sami Stifti, W-W- erTi Srifti, x-x-ori Srifti, 4- 4 –ori Srifti, C –erTi Srifti. 
igive SeiZleba iTqvas ganStoebis raodenobaze, romelic icvleba simbolo 4-sTvis oTxi 
Srifti, C –erTi Srifti. 

amrigad, mxolod ori SemoTavazebuli niSnis mixedviT, SesaZlebelia 68 simbolo 

davyoT 10 12÷  niSnad, anu klasterad. es faqti SeiZleba gamoyenebul iqnes simboloTa 

amocnobis procesSi pirvel safexurad, rac mniSvnelovnad Seamcirebs amosacnobi saxeebis 

simravles, aqedan gamomdinare, SesaZlebeli iqneba saxeebis ufro saimedo amocnoba. 

mimarTulebaTa SemoTavazebuli Sifracia oTxTanriga binaruli kodiT, saSualebas gvaZlevs 

gamoviyenoT metrikuli funqcia da gamovTvaloT manZilebi mimarTulebebs Soris, rac ufro 

zusts gaxdis nebismieri simbolos aRweras, Sesabamisad gaioldeba etalonuri aRwerebis 

formirebac. 

# 

s
im

b
o
l

o
 

rastris zoma 

X 
T
av

is
u
f
al

  

b
o
l

o
T
a 

r
-b
a 

  
  

Tavisufal 

boloTa 

koordinate

bi 

Tavisufal 

boloTa 

fardobiTi 

koordinatebi 

Z 
 g

an
S
t
o
eb

a 

 r
=
b
a 

  
 ganStoebaTa 

koordinate

bi 

ganStoebaTa 

fardobiTi 

koordinatebi 

X Y x  y x/X y/Y x y x/X y/Y 

1 a 15 22 2 
2 8 0,133 0,364 

0 _ _ _ _ 5 22 0,333 1,000 
2 b 19 31 1 1 21 0,053 0,677 1 12 22 0,632 0,710 
3 g 20 34 1 1 26 0,050 0,765 1 12 23 0,600 0,676 

4 d 36 35 2 
8 7 0,222 0,200 

3 
10 8 0,278 0,229 

31 1 0,861 0,029 
18 31 0,500 0,886 
11 10 0,306 0,286 

5 e 18 34 2 
3 14 0,167 0,412 

0 _ _ _ _ 4 24 0,222 0,706 

6 3 18 34 3 
9 18 0,500 0,529 

1 13 18 0,722 0,529 2 12 0,111 0,353 
1 26 0,056 0,765 

7 z 31 33 1 22 26 0,710 0,788 1 14 20 0,452 0,606 
8 T 34 22 1 27 1 0,794 0,045 1 18 18 0,529 0,818 

9 i 21 22 2 
7 1 0,333 0,045 

0 _ _ _ _ 15 2 0,714 0,091 

10 k 18 34 3 
2 11 0,111 0,324 

1 13 18 0,722 0,529 8 18 0,444 0,529 
8 34 0,444 1,000 

11 l 41 35 5 

10 7 0,244 0,200 

3 

14 9 0,341 0,257 33 1 0,805 0,029 
15 24 0,366 0,686 

15 29 0,366 0,829 28 26 0,683 0,020 
37 20 0,902 0,026 28 28 0,683 0,800 

12 m 17 33 1 2 27 0,118 13,500 1 16 20 0,941 0,606 

13 n 19 33 1 18 32 0,947 0,970 1 1 19 0,053 0,576 
14 o 31 21 4 7 2 0,226 0,095 2 14 16 0,452 0,762 
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# 
s
im

b
o
l

o
 

rastris zoma 

X 
T
av

is
u
f
al

  

b
o
l

o
T
a 

r
-b
a 

  
  

Tavisufal 

boloTa 

koordinate

bi 

Tavisufal 

boloTa 

fardobiTi 

koordinatebi 

Z 
 g

an
S
t
o
eb

a 

 r
=
b
a 

  
 ganStoebaTa 

koordinate

bi 

ganStoebaTa 

fardobiTi 

koordinatebi 

X Y x  y x/X y/Y x y x/X y/Y 

23 1 0,742 0,048 
31 4 1,000 0,190 

27 5 0,871 0,238 14 13 0,452 0,619 

15 p 18 32 3 
2 10 0,111 0,313 

1 14 18 0,778 0,563 9 18 0,500 0,563 
6 32 0,333 1,000 

16 J 20 33 3 
4 11 0,200 0,333 

1 18 31 0,900 0,939 2 23 0,100 0,697 
20 33 1,000 1,000 

17 r 28 30 4 

3 3 0,107 0,100 

2 
14 15 0,500 0,500 23 1 0,821 0,033 

14 13 0,500 0,433 
4 20 0,143 0,667 19 30 0,679 1,000 

18 s 19 36 3 
11 1 0,579 0,028 

1 11 3 0,579 0,083 17 26 0,895 0,722 
1 36 0,053 1,000 

19 t 31 40 1 7 29 0,226 0,725 2 
15 32 0,484 0,800 
20 33 0,645 0,825 

20 u 32 34 3 
8 12 0,250 0,353 

1 21 31 0,656 0,912 21 26 0,656 0,765 
2 32 0,063 0,941 

21 f 28 34 2 8 11 0,286 0,324 2 23 18 0,821 0,529 
20 18 0,714 0,529 15 30 0,536 0,882 

22 q 17 46 3 
4 12 0,235 0,261 

1 16 28 0,941 0,609 5 21 0,294 0,457 
14 46 0,824 1,000 

23 R 27 33 4 

27 1 1,000 0,030 

2 
10 13 0,370 0,394 4 7 0,148 0,212 

23 15 0,852 0,455 
14 28 0,519 0,848 14 24 0,519 0,727 

24 y 16 34 3 
3 12 0,188 0,353 

1 15 20 0,938 0,588 6 34 0,375 1,000 
16 32 1,000 0,941 

25 S 21 33 1 1 26 0,048 0,788 1 20 19 0,952 0,576 

26 C 17 33 2 1 3 0,059 0,091 2 1 19 0,059 0,576 
13 1 0,765 0,030 1 14 0,059 0,424 

27 c 22 34 3 
9 34 0,409 1,000 

2 
18 21 0,818 0,618 

13 34 0,591 1,000 15 3 0,682 0,088 14 21 0,636 0,618 

28 w 21 46 3 
10 1 0,476 0,022 

2 
4 28 0,190 0,609 

20 39 0,952 0,848 12 42 0,571 0,913 12 40 0,571 0,870 

29 W 23 45 4 

4 12 0,174 0,267 

2 
16 26 0,696 0,578 6 36 0,261 0,800 

23 27 1,000 0,600 
16 21 0,696 0,467 22 20 0,957 0,444 

30 x 21 32 2 1 32 0,048 1,000 1 4 20 0,190 0,625 11 20 0,524 0,625 

31 j 33 34 5 
2 2 0,061 0,059 

3 
6 9 0,182 0,265 5 9 0,152 0,265 

3 26 0,091 0,765 17 18 0,515 0,529 
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# 
s
im

b
o
l

o
 

rastris zoma 

X 
T
av

is
u
f
al

  

b
o
l

o
T
a 

r
-b
a 

  
  

Tavisufal 

boloTa 

koordinate

bi 

Tavisufal 

boloTa 

fardobiTi 

koordinatebi 

Z 
 g

an
S
t
o
eb

a 

 r
=
b
a 

  
 ganStoebaTa 

koordinate

bi 

ganStoebaTa 

fardobiTi 

koordinatebi 

X Y x  y x/X y/Y x y x/X y/Y 

31 8 0,939 0,235 
22 31 0,667 0,912 17 20 0,515 0,588 

32 h 18 34 4 

1 7 0,056 0,206 

2 
13 14 0,722 0,412 4 34 0,222 1,000 

6 24 0,333 0,706 
13 24 0,722 0,706 7 15 0,389 0,441 

33 0 23 33 0 _ _ _ _ 0 _ _ _ _ 

34 1 12 30 3 
3 1 0,250 0,033 

1 7 2 0,583 0,067 12 1 1,000 0,033 
1 30 0,083 1,000 

35 2 18 32 3 
2 1 0,111 0,031 

1 4 2 0,222 0,063 18 1 1,000 0,031 
1 27 0,056 0,844 

36 3 19 33 3 
1 7 0,053 0,212 

1 13 18 0,684 0,545 8 18 0,421 0,545 
2 28 0,105 0,848 

37 4 18 32 5 

9 1 0,500 0,031 

4 

13 3 0,722 0,094 
18 1 1,000 0,031 14 10 0,778 0,313 
1 10 0,056 0,313 14 12 0,778 0,375 
18 11 1,000 0,344 

13 26 0,722 0,813 15 32 0,833 1,000 

38 5 18 31 2 
1 2 0,056 0,065 

0 _ _ _ _ 16 31 0,889 1,000 
39 6 17 33 1 15 33 0,882 1,000 1 2 19 0,118 0,576 

40 7 18 31 2 
6 1 0,333 0,032 

0 _ _ _ _ 1 26 0,056 0,839 

41 8 18 33 0 _ _ _ _ 2 7 18 0,389 0,545 
12 17 0,667 0,515 

42 9 18 33 1 3 1 0,167 0,030 1 15 13 0,833 0,394 
43 @ 36 39 1 29 3 0,806 0,077 1 23 13 0,639 0,333 

44 $ 17 38 4 

9 1 0,529 0,026 

4 

9 5 0,529 0,132 
1 9 0,059 0,237 9 18 0,529 0,474 
17 30 1,000 0,789 7 21 0,412 0,553 
9 38 0,529 1,000 9 35 0,529 0,921 

45 & 30 33 3 
30 1 1,000 0,030 

3 
8 19 0,267 0,576 

22 20 0,733 0,606 10 19 0,333 0,576 
29 20 0,967 0,606 25 19 0,833 0,025 

46 # 21 28 8 

5 2 0,238 0,095 

4 

7 10 0,333 0,357 13 1 0,619 0,036 
1 10 0,048 0,357 

15 10 0,714 0,357 20 10 0,952 0,357 
4 18 0,190 0,643 

9 19 0,429 0,679 21 18 1,000 0,036 
10 28 0,476 1,000 

17 19 0,810 0,679 18 27 0,857 0,964 

47 ! 
5 8 2 1 1 0,200 0,125 0 _ _ _ _ 5 8 1,000 1,000 

2 22 2 
1 1 0,500 0,045 

0 _ _ _ _ 1 22 0,500 1,000 
48 ? 4 10 2 2 1 0,500 0,250 0 _ _ _ _ 
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s
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b
o
l

o
 

rastris zoma 

X 
T
av

is
u
f
al

  

b
o
l

o
T
a 

r
-b
a 

  
  

Tavisufal 

boloTa 

koordinate

bi 

Tavisufal 

boloTa 

fardobiTi 

koordinatebi 

Z 
 g

an
S
t
o
eb

a 

 r
=
b
a 

  
 ganStoebaTa 

koordinate

bi 

ganStoebaTa 

fardobiTi 

koordinatebi 

X Y x  y x/X y/Y x y x/X y/Y 

4 10 1,000 1,000 

12 24 2 
5 1 0,417 0,042 

0 _ _ _ _ 1 19 0,083 0,792 

49 ~ 20 3 2 1 2 0,050 0,667 0 _ _ _ _ 20 3 1,000 1,000 

50 ^ 17 16 2 
1 2 0,059 0,125 

0 _ _ _ _ 16 1 0,941 0,063 

51 * 11 10 5 

2 3 0,182 0,300 

3 

4 4 0,364 0,400 10 3 0,909 0,300 
1 7 0,091 0,700 7 4 0,636 0,400 11 7 1,000 0,700 
6 10 0,545 1,000 8 3 0,727 0,300 

52 + 18 21 4 

9 1 0,500 0,048 

2 
9 10 0,500 0,476 1 12 0,056 0,571 

18 11 1,000 0,524 
9 12 0,500 0,571 9 21 0,500 1,000 

53 
_ 

11 2 2 
11 1 1,000 0,500 

0 _ _ _ _ 1 2 0,091 1,000 

54 / 15 36 2 1 1 0,067 0,028 0 _ _ _ _ 15 36 1,000 1,000 

55 \ 15 36 2 
15 1 1,000 0,028 

0 _ _ _ _ 1 36 0,067 1,000 

56 { 11 43 3 
11 1 1,000 0,023 

0 _ _ _ _ 1 22 0,091 0,512 
11 43 1,000 1,000 

57 
} 

9 43 2 
1 1 0,111 0,023 

0 _ _ _ _ 1 43 0,111 1,000 

58 
[ 

8 43 2 
8 1 1,000 0,023 

0 _ _ _ _ 8 43 1,000 1,000 

59 
] 

7 43 2 
1 1 0,143 0,023 

0 _ _ _ _ 1 43 0,143 1,000 

60 
( 

10 42 2 
9 1 0,900 0,024 

0 _ _ _ _ 10 42 1,000 1,000 

61 
) 

9 40 2 
1 1 0,111 0,025 

0 _ _ _ _ 3 40 0,333 1,000 

62 
< 

16 19 2 
16 1 1,000 0,053 

0 _ _ _ _ 15 19 0,938 1,000 

63 
> 

16 18 2 
1 1 0,063 0,056 

0 _ _ _ _ 1 18 0,063 1,000 

64 
| 

1 50 2 
1 1 1,000 0,020 

0 _ _ _ _ 1 50 1,000 1,000 

65 
% 

14 20 0 0 0 0 0 0 

_ _ _ _ 14 32 2 
1 1 0,071 0,031 

0 
66 

14 32 1,000 1,000 
15 19 0 0 0 0 0 0 
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3. daskvna 

SemoTavazebulia saxeTa amocnobisaTvis martivi niSnebis `Tavisufali boloebisa” da 

`ganStoebebis” raodenobaTa gamoyenebis procedurebi. naCvenebia am niSnebis stabiluroba, 

simboloebis kegelis cvlilebebisa da sxvadasxva Sriftebis gamoyenebis SemTxvevaSi. 

daviwroebis algoriTmebi Sesrulebulia C++  programul garemoSi. mimarTulebaTa Sifracia 

gulisxmoba mimarTulebaTa sivrcis Seqmnas, sadac formirebulia funqcia, romlisaTvisac 

damtkicebulia metrikuli Tvisebebi. 
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DESCRIPTION OF THE DASHED IMAGE BY SIMPLE SIGNS AND  

THE DIRECTION OF ENCRYPTION 
Verulava Otar, Iremadze Ia, Tsverikmazashvili Zurab 

Georgian Technical University 

Summary 
Hereby the description of the image and processes of formation of secondary signs are 

tackled, namely the printing symbols, the established method of so-called simple signs those 
enabling clustering these symbols and further simplification of highly reliable processes of 
recognition. Application of parameters is offered for the images like description of symbols 
through their branching as well as free line-curve ends; eight-measuring system defining a curve 
direction where the four-digit binary code is processed for each direction, enabling formatting 
direction space. Into the mentioned space we will define metric function enabling calculation of 
the distance between directions. 

 

ОПИСАНИЕ ШТРИХОВОГО ИЗОБРАЖЕНИЯ С ПОМОЩЬЮ ПРОСТЫХ  
ЗНАКОВ И НАПРАВЛЕНИЙ ШИФРАЦИИ 
Верулава О., Иремадзе И., Цверикмазашвили З. 

Грузинский Tехнический Университет 

Резюме 
Pассмотрены описания изображений, а именно печатных символов, и процессы 

формирования вторичных знаков так называемым методом простых знаков, с помощью 
которого возможно кластерирование этих символов и дальнейшее облегчение 
высоконадежных процессов распознавания. Для этого предлагается применение таких 
параметров изображения, как описание символов с помощью  разветвленности и 
свободных окончании прямой-кривой, восьми-мерная система, определяющая 
направление кривой, где для каждого направления разработан четырехразрядный 
бинарный код, использование которого дает возможность сформировать пространство 
направлений. В упомянутом пространстве определена метрическая функция, что дает 
возможность вычислить расстояние между направлениями. 


