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1. IndopmaniitHa TexHOJIOTis PO3Mi3HABAHHS CUMBOJIIB TEKCTY HA OCHOBI KOHKYPYIOUMX KIITUHHUX aBTOMATiB

2. Information technology for recognizing text characters based on competing cellular automata

Pedepar:

1. Y po6oTi npencTaBieHo HOBUM MifXif, 1O PO3Mi3HaBaHHS CUMBOJIIB TEKCTY, SIKUI IPYHTYETHCSI HA HOBOMY THUITi
KJIITUHHUX aBTOMATIB (KA) - pyXxOMUX KOHKYPYIOUMX KJIiTHHHUX aBTOMaTax. PO3po06JIeHO MaTeMaTU4Hy MOJEJIb
[IpOLLECY PO3Ii3HABaHHA HAa OCHOBI Takoro vy KA, sKa onucye ix pyx 1o CTaHam CMMBOJIIB TEKCTY i mpoLec
KOHKYyPEeHLLii, IK1i1 03BOJIsI€ PO3Ii3HaTH O6JIM3bKi 110 300pakeHHI0 cuMBoJU. KoskeH cumBoil andasity
IIPEJCTaBIISIEThCS Y BUIVISIA CUCTEMU CTaHIB i Mae BianosigHuit KA 3 cTaHamu, 110 ONUCYIOTh JAHUM CUMBOJL
[Ipouec po3misHaBaHHS CKJIANAEThCS 3 IEKJIBKOX eTalliB. Ha nepumomy eTamni Bi,cCKaHOBaHe OOpaKEHHS IiJIUTbCS Ha
PAIKY i cuMBoOJH. [lasi 306paskeHHsI CUMBOJIIB [1€PETBOPIOIOTECS B CYKYIHICTh CTaHiB, aHasnorivaux KA. [lasni Ha
300pa’KeHHI KOXXHOTO CUMBOJIy PO3MillyI0ThCst KA, 1110 oMCYIOTh BCi cumBou andasity. Ha HacTyniHOMy eTarti Bei
KA no4nHaloTs OIHOYaCHUM PYX 10 CTAaHAM CHMMBOJLY BiIIIOBIIHO [0 CBOIX NPaBUJI IIEPEXOLIB MiX cycigHiMu
cTaHamu. SIKIIO NpaBujia epexoy He JO3BOJIII0Th KOHKpeTHOMY KA nepeiTu B CyCifiHill CTaH CUMBOJIY, POOUTBCS

BHCHOBOK ITPO HeBinNnoBigHicTh KA i TOTOYHOro CMBOJIY, i aBTOMAT 3abupaeTbest 3 KA-1os. B pesysnbrati Takoro



PYXy Ha 300pakeHHi CUMBOJIY 3a/IMMAThCS KA, sIKi MOXKYTb peasidyBaTu Ha HbOMY BCi CBOI cTaHu. Takux aBTOMATiB
Moxke OyTH Kinbka, Hanpukian, KA tuny C i O va cumBoui O, Tuny I, H Ha cumBosi H a6o i T Ha cumBosti T'i T. .
Hacrynnuit etarn, etan KOHKypeHLii, 1o3Bosisie BU6paTu Toi KA, sikuii HalKpalyum YMHOM OIUCYE JaHUi CUMBOJL.
KoHkypeHLjio ,,surpae” Toit KA, KinbKicTb peasnizoBaHMX CTaHIB SIKOTO Ha JAaHOMY CUMBOJII HaibisblIe. 3YnTyIoun
yHiKasbHY MIiTKy Takoro KA, cucrema Bujiae KOpUCTYBAaY€eBi pe3yJIbTaT PO3Ni3HaBaHHA. Y pasi, KOJIM KOHKYPEHLis He
BUSIBUJIA OJHO3HAYHOTr'O Pe3yJbTaTy, KOPUCTYBayeBi HalaeThCsl 3pOOMTH CaMOCTiliHUI Bubip. Po3pobieHo
MaTeMaTU4HYy MOJIeJIb IIOBEiHKM KOHKYPYIOUMX KJIITUHHUX aBTOMariB. CTBOPEHO iHPOpMaliliHy TEXHOJIOTiI0

pO3Mi3HaBaHHS CMMBOJIIB HA OCHOBI KOHKYPYIOYMX KJIITUHHMX aBTOMATIB.

2. The work presents a new approach to the recognition of text characters, which is based on a new type of cellular
automata (CA) - movable competing cellular automata. The mathematical model of recognition process on the
basis of this type of CA has been developed; it describes their movement in the states of characters of the text and
the process of competition, which allows to recognize the characters close to the image. Each character of the
alphabet is represented as a system of states and has a corresponding CA with the states describing the given
character. The recognition process consists of several stages. At the first stage, the scanned image is divided into
lines and characters. Further, the image of characters is converted into a set of states similar to the CA. Then,
cellular automata are placed in the image of each character, describing all the characters of the alphabet. At the
next stage, all cellular automata begin simultaneous movement in the states of the character in accordance with
their rules of transitions between neighboring states. If the transition rules do not allow a specific CA to move to
the neighboring state of the character, a conclusion is made about the discrepancy between the CA and the
current character, and the automaton is taken from the CA-field. As a result of this movement, cellular automata
remain on the image of the character, which can realize all their states on it. There can be several automata like
this, such as type C and type O cellular automaton on the O-character, type I or H on the H or I character, and
type T on the T-character, etc. The next stage - the stage of competition - allows to select the cellular automaton
that best describes the given character. The competition "wins" the CA, that has the most of realized states on the
character. Reading the unique token of such CA, the system gives out the user a recognition result. In case when
the competition does not reveal a definite result, the user is given an opportunity to make an independent choice.
The mathematical model of the behavior of competing cellular automata is developed. The information technology
of character recognition based on competing cellular automata is created.
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