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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 28.29

Tema guceprauii:
1. Anani3 i cuHTe3 anropuTMiB 115 po3nizHaBaHHS U kiacudikauii Ta ix 3acTocyBaHHS B 00p001Li MOBHUX CUTHAIIB i

300paXkeHb

2. Analysis and synthesis algorithms for recognition and classification and their application in processing speech
signals and images

Pedepar:

1. Pobota npucssiueHa po3BUTKY MaTeMaTUYHUX 3aCO0iB aHaJIi3y i cMHTe3y cucTeM Kiacudikalii Ta po3ni3HaBaHHS
MOBHUX CUTHAJIiB Ta 300pakeHb. ByJio 3alIponoHOBaHO i peaizoBaHo ifeto GpopMyBaHHS BEKTOPiB O3HAK HA OCHOBI
(OpMaHT CKIaAOBUX CIIEKTPOTPaMU AOCHII)KyBaHOTO MOBHOT'O CUTHaJY. [IpUKMETHOIO OCOOJIMBICTIO aJITOPUTMIB
aHasli3y MOBHOT'O CHMTHAJIy 3alIPOIIOHOBAHUX | peasi3oBaHUX B pOOOTi € AMXOTOMHA KJIaCTepH3allis BEKTOPIB O3HAK,
10 BiJ[IOBiAal0Th (pikCOBaHOMY HAbOPY CJliB B KOMOIHAILiI 3 JIiHINHOIO NUCKpUMIiHAlli€l0 pO3MMPEHNX HaBYaIbHUX
BUOIpOK KJ1aciB, OOYJOBAaHMX Ha €Talli JUXOTOMIUHOI KiacTepu3sauii. Taka JuxoTomist B pobOTi peasizoBaHa Ha
OCHOBI METOLly k-cepeliHiX i HOCUTb MOZEJIbHII XapaKTep $IK 3a KiJIbKICTIO CJIiB, TaK i 32 METOLOM KJIaCTepU3alLlii.

OcCo6MBICTh 3aIPONIOHOBAHUX B POOOTI aTOPUTMIB € CUCTEMAaTUYHE BUKOPUCTAHHS KOHIIEMIIil ICeBI006EpHEHHS



3a MypoMm-IleHpOy30M Ha OCHOBi CUHTYJISPHOTO MOAHHS MAaTpUllb. Lle TOBHOIO MipOI0 CTOCYETHCS aJITOPUTMY
"anre6paiuHoi QinbTpaLii’, 3aIpOIIOHOBAHOTO i peasizoBaHOro B poboTi. B nuceprauiiHiil po60Ti IIPOIIOHYETHCS
PO3BUTOK KOHLIEM1il BAKOPUCTAHHS HEOJHOPIAHMX 32 KJlaCaMU-KJIaCTepaMU BiicTaHe! BiATIOBIHOCTI HA €BKJIiOBI
IIPOCTOpY MaTpulb (iKCOBAHOI PO3MIPHOCTI 32 CIIYIMIHUMMU €JIIICAMU Ta MiHIMAJIbBHUMU €JIiCaMU IPYIyBaHHS B
€BKJIIIOBOMY IPOCTOPi "MAaTPUYHUX BEKTOPIB" O3HAK. [J0BEIEHI TEOPEMH, SIKi € OCHOBOIO PO3BUTKY KOHLETILIii
rpyIlyBaHHS Ha MaTPUYHi IpocTopu. B po6oTi npencrasyieHi HOBi MaTeMaTHUYHi pe3ysbTaTy 010 abCTPaKTHO]
Teopii nepeTBopeHHs ['0Ka, 3aCTOCYBaHHS SIKMX 1JIIOCTPY€EThCS HA IPUKIIAJIi pO3Ni3HABAaHHS 300pa’KeHb, i, 30Kpema, -

300pa’keHb HOMEPHUX 3HAKIB.

2. The work is dedicated to the development of mathematical tools of analysis and synthesis of classification and
recognition of speech signals and images systems. The idea of feature vectors design based on formants
components of spectrograms was proposed and implemented on the stage of recognition algorithms constructing
for the audio-signal processing. Two stage clustering algorithm with the dichotomy as a first stage and with linear
discrimination on the second step was proposed and implemented in the thesis. This algorithm was designed for
the fixed collection of the words. Linear discrimination is applied for enriched classes defined by dichotomy. The
dichotomy advantage is the high rate of classification whereas linear discrimination provides the stability of
algorithm. Special peculiarity of the algorithm proposed is systematic using of the Moore-Penrose pseudoinvers on
the base of singular value decomposition. It is fully valid for the algorithm of "algebraic filtration". The development
of inhomogeneous "classes accordance distance" is proposed in the thesis for the case of Euclidean matrix spaces.
New results related abstract Hough-pair are proved in the thesis and applied to the solution of recognition
problem for the plates.
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