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Mosga guceprarii:
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Tema gucepranii:
1. Po3nisHaBaHHS PYKOIIMCHUX MaTeMaTUYHUX BUPa3iB B PEKUMI peasIbHOTO 4acy Ha OCHOBI HEYITKUX HEMPOHHUX
Mepex

2. Recognition of online handwritten mathematical expressions using fuzzy neural network

Pedepar:

1. Incepranis npucBsYeHa po3poolii HOBUX METO/iB PO3Mi3HABAHHS Ta CTPYKTYPHOTO aHali3y PyKOIIMCHUX
MaTeMaTUYHUX BUPA3iB 3 METOIO MifBuIleHHs e(peKTUBHOCTI ix BBeeHHs1 B EOM B peXXxuMmi peasibHOro yacy.
3anpornoHoOBaHoO CIOCib 3HaxoIkKeHHs iHPOpMaTUBHUX O3HAK /1JI1s1 PyKOIIMCHUX CUMBOJIiB, 3aCHOBaHUI Ha 1106Yy10BI
TOYOK JIaMaHO]I allpOKCUMYI040i KPUBY CUMBOJY, Ta METO/, PO3Ii3HaBaHHS PYKOIIMCHUX CUMBOJIiB, 3aCHOBaHUN Ha
BMKOPHMCTAaHHI Y SIKOCTi Kacu@ikaropa HediTkoi HelipoHHOi Mepesxi NEFCLASS. [I7151 niiBUIeHHS SIKOCTi
PO3I1i3HABAHHS CHMBOJIIB 32aCTOCOBY€ETHCS FT€EHETUYHUI aJITOPUTM HaBYaHHS [1apaMeTpiB PyHKLiI Hajle>KHOCTI Ha
eTarli IepBUHHOIO HaBYaHHSI CUCTEMU i aJITOPUTM CIIPSDKEHUX FPALie€HTIB Ha eTarli JOHABYaHHS CUCTEMMU.
3anpornoHOBaHO METO, CTPYKTYPHOTO aHasli3y PYKOIMCHUX MaTEMAaTUYHUX BUPAa3iB, 110 4O3BOJIsIE BUBHAUNUTHU
[IPOCTOPOBI BiTHOCMHU MK CKJIAZIOBUMU MaTEMaTUYHOTO BUPA3y, Ta CKIAJAETLCA 3 €Tally PO3MIiLlleHHS, eTaIy

PEKOHCTPYKIIiI Ta eTaly IpylyBaHHS CUMBOJIB. [lJ1s1 pEKOHCTPYKLii CHMBOJIIB i KOPEKIii HEBIPHO pO3MiZHaAHUX



CHMBOJIiB BUKOPUCTOBYETBCSI pO3po6ieHa JuHaMiuHa 6a3a eBPUCTUYHUX IIPABUJL. 3allpONIOHOBAHI B AUCEPTaLiiHIN
poboTi MeTonu peanizoBaHi y BUrJIsAi iHpopmalifiHOI TexHOJIOTii po3Ni3HaBaHHS PYKOIIMCHUX MaTeMaTUYHUX

BMPAa3iB, 0 BBOAATECH B EOM B pexumi peasibHOro 4acy.

2. The dissertation is devoted to the development of efficient methods of handwritten mathematical expressions
recognition. The study proposes an approach to features extractions technique for handwritten symbols, which is
based on simplifying a piecewise linear curve with the Ramer-Douglas-Peucker algorithm. The dissertation
presents an efficient symbol recognition method based on handwritten symbols classification using NEFCLASS a
neuro-fuzzy approach as a means for classification. Also a hybrid machine learning technique proposed by using
genetic algorithm during the initial machine learning stage and the conjugate gradient method during the
extended machine learning stage in order to increase the symbols recognition accuracy and decrease machine
training time. A structural analysis approach proposed to determine spatial relations among symbols of
mathematical expressions. It consists of the stage of position determining, reconstruction and symbols grouping.
An efficient rule-based dynamic Heuristic approach presented based on the knowledge of writing sequence,
semantic values and spatial relations between the symbols to increase accuracy of structural analysis.
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