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B numnomuoi paborte 43 crpanuiisl, 28 uimocTpaiuid, 11 uCToOYHUKOB, 2 MpH-
JTOXKCHUS

CBEPTOYHA I HEUPOHHAS$ CETb, KJIACCU®UKALMS PEHTTEHOB-
CKHUX CHUMKOB, I''T'YBOKOE OBYYEHUE, PYTORCH

OOBEKTOM HCCIIEIOBAHUS JAUILIOMHON paOOTHI SBISAETCS aBTOMAaTUYECKas Jra-
THOCTHKA Pa3JIMYHBIX 3a00JICBAHUM O M300paXEHUSIM PEHTTEHOBCKUX CHHUMKOB C
MTOMOIIIBIO TITYOOKHUX CBEPTOYHBIX HEMPOHHBIX CETEH.

Llenpto AUTUIOMHOM pabOTHI SBIAETCS U3yUYEHUE MPEAMETHON 00JaCTH, TOCTPO-
eHHe COOCTBEHHOTO KiIacCu(UKaTopa Ha OCHOBE CBEPTOYHON HEHPOHHOM CeTH, aHa-
JIU3 MOJYYEHHBIX PE3YyJIbTaTOB.

JIJ1st AOCTYXKEHUS TTOCTABIICHHON 1eJTM OBLITN MCIIOJIB30BAHBI: S3BIK MMPOTPAMMH-
poBanus Python, dpeiiMBopk a1 mocTpoeHust 1 00ydeHUs] TITyOOKHX HEWPOHHBIX
cererr PyTorch, oubnuorexu s Busyanuzanuu Matplotlib u Seaborn, 6ubnuore-
Ka Ji71s1 paboThl ¢ JaHHBIMH Pandas, OmbnuoTreka aJisi moJydeHrsT METPUK KauecTBa
Scikit-Learn.

B nuniiomHOM paboTe moimyydeHbl pe3ybTarhl:

1. ITocTpoena u oOyueHa Moziesb AJi1 MHOTOMETKOBOM Kilaccu(uKauu u3odpa-

KEHUN PEHTTEHOBCKUX CHUMKOB, OCHOBaHHAs Ha TIIyOOKOW CBEPTOYHOM CETH.

2. IlpoBenen ananu3 padbOTHI MOJTYYEHHON MOJICIIH, IIPOBEECHO CPABHEHHE C JIPY-

I'mMun HOI[O6HBIMH MOACIIAAMU.

3. CI[CJ'I&HLI BBIBO/IbI, KACAIOIHUCCA YMCCTHOCTH IIPHUMCHCHHA aBTOMATHYCCKOI'O

JTMArHOCTUPOBAHUS 3a00JICBaHUM.

JlunioMHast paboTta sIBAsieTCS 3aBEPIICHHOM, MOCTaBICHHBIC 3a7a4l PEIICHbI B
MIOJIHOW MEpPE, MPUCYTCTBYET BOBMOKHOCTh JAJTbHEUILIETO PA3BUTHUS UCCIIEIOBAHUM.

I[I/IHJIOMHaSI pa60Ta BBIIIOJIHCHA aBTOPOM CaMOCTOATCIIBHO.



The diploma thesis consists of 43 pages, 28 illustrations, 11 sources, and 2 appendices.

CONVOLUTIONAL NEURAL NETWORK, X-RAY IMAGE
CLASSIFICATION, DEEP LEARNING, PYTORCH

The research object of the diploma thesis is the automatic diagnosis of various
diseases based on X-ray image using deep convolutional neural networks.

The aim of the diploma thesis is to study the subject area and build a custom
classifier based on a convolutional neural network, analyzing the obtained results.

To achieve the set goal, the following tools were used: the Python programming
language, the PyTorch framework for building and training deep neural networks,
the Matplotlib and Seaborn libraries for visualization, the Pandas library for data
manipulation, and the Scikit-Learn library for quality metrics.

The following results were obtained in the diploma thesis:

1. A model for multi-label classification of X-ray images based on a deep

convolutional network was built and trained.

2. Analysis of the performance of the obtained model was conducted, including

comparison with other similar models.

3. Conclusions were drawn regarding the appropriateness of using automatic

disease diagnosis.

The diploma thesis is completed, and the set tasks are fully solved. There is
potential for further research and development.

The diploma thesis was independently prepared by the author.



