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B numiomuoit pabote 35 crpanuil, 1 pUCyHKOB, 7 HCTOYHUKOB, 3 TIPUIIOKEHHE.

OOBEeKTOM HCCIeOBaHUS JaHHOW JUIUIOMHOM palOOThl SBISETCS MPOIECC
pacmo3HaBaHWsT W KiIacCH(PUKAIUKA TPEXMEPHBIX OOBEKTOB C HCIOJIH30BAHUEM

chepudyecKux rapMOHHUK.

[lenpto AUMIOMHONM PabOTHI sIBISETCA Pa3pabOTKa M peaau3alys ajaropurMa
pacnio3HaBaHus 3D-00BEKTOB, OCHOBAaHHOTO Ha Ko3(duimentax cdepudeckux
rapMOHUK, KOTOpBIM crocobeH kiaccuduuupoBaTh (GOpMBI U OOecreynBaTh

YCTOﬁqHBOCTB K IIOBOPOTaM U MacIITaOHBIM U3MEHECHHUSIM.

I[JI?I JOCTHIKCHHA IIOCTaBJICHHOM OcJIn OBLIH HCIIOJIb30BaHbI: SI3BIK

nporpammupoBanus Python; TensorFlow; Scikit-learn; Trimesh.

B nunnomHoi paboTe moNydeHbl cieayromue pe3ynbrarbl:  Pazpabortan
QJITOPUTM U3BJICUEHUSI XapaKTepUCTUK 3D-00BEKTOB ¢ HCII0JIb30BaHUEM C(PepUIECKIX
rapmoHuK; Pazpadoransl CNN u SVM kinaccudukaTopsl, MPOBEAEHO UX CPABHEHUE U
OLICHKa TOYHOCTH Kiaccupukanuu; I[IpoaHanmm3upoBaHO BIWSHUE Pa3IUYHBIX
napaMeTpoB L Ha TOYHOCTh KJIacCHU(PHUKAIMHU, BBISIBIECH ONTHUMAJBHBIA IOPSIOK
chepuueckux rapmoHuk; IIpoBenennl skcriepuMeHThl Ha naracetre ModelNetlO,

noaTBepkaaroire 3 HEKTUBHOCTD MPETIOKEHHOTO METO/1a.

JunimomHuas pabota sIBIsieTCsl 3aBEPIIEHHOM, MTOCTABIICHHBIC 3a/lauyd PEICHbI B
MOJTHOW Mepe, OJIHAKO BO3MOXKHBI JAJIbHEHIIINE MCCIEI0BaHMs, HAINPaBJICHHbBIC HA:
OnTuMHU3aIio BRIYUCIUTENBHBIX 3aTpaT Mojaenel; KomOuHupoBanue chepruieckux
rapMOHUK C METOJIaMU TJTyOOKOro oOydeHust; PazButre MeTo Ik 00pabOTKH CII0KHBIX

3D-dopM ¢ nrymamu.

JlutioMHast paboTa BBITIOJTHEHA aBTOPOM CAMOCTOSTEIBHO.



Thesis project is presented in the form of an explanatory note of 35 pages,

1 figures, 7 references, 3 application.

The object of research in this thesis is the process of recognition and classification

of three-dimensional objects using spherical harmonics.

The goal of the thesis is to develop and implement an algorithm for recognizing
3D objects based on spherical harmonic coefficients, capable of classifying shapes and

ensuring robustness against rotations and scale variations.

To achieve this goal, the following were used: Python programming language,

TensorFlow, Scikit-learn, Trimesh.

The following results were obtained in the thesis: an algorithm for extracting 3D
object characteristics using spherical harmonics was developed; CNN and SVM
classifiers were created, compared, and assessed for classification accuracy; the impact
of various L parameters on classification accuracy was analyzed, and the optimal order
of spherical harmonics was identified; experiments were conducted on the ModelNet10

dataset, confirming the effectiveness of the proposed method.

The thesis is complete, and the stated objectives have been fully achieved;
however, further research is possible, aimed at optimizing computational costs of
models; combining spherical harmonics with deep learning methods; and developing

approaches for processing complex 3D forms with noise.

The thesis was completed independently by the author.



