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PEDEPAT

JunjioMmHasi padora: 65 crpanunbl, 33 pUCyHKa (CXEMbI, JUarpaMmel), 4
Tabnuiel, 19 ucToOuyHNKOB, 8 MPUIOKEHUH.

MPT-U30BPAKEHN A, I[ICEBIOLIBETA, HEMOHOTOHHOE

PACKPAIIIMBAHUE, [TOJIYTOHOBBIE N30bPAXEHNA,
I[TATOJIOTMYECKHUE UW3MEHEHMA, METOIbI W  AJI'OPUTMbI
I[ICEBAOLIBETOBOI'O I[TPEOBPA3OBAHNA], BU3YAJIM3ALNA

TTATOJIOT A, ITIPOTPAMMHA Sl PEAJIM3ALINSA AJITOPUTMA, PYTHON

O0bekT ucciaenoBanus: nrdpossie MPT-uzo00pakenus, noasepraeMpie
npeoOpa30BaHUIO B MCEBOIBETA C UCIOI30BAHUEM HEMOHOTOHHBIX SIPKOCTHBIX
npeoOpa3oBaHUM.

IIpeamer wucciaexoBanmsi: MeToabl U aNTOPUTMBI  O0pabOTKH U
Bm3yanu3anuu  MPT-nu3o0pakeHnii ¢ NpUMEHEHHEM IICEBIOIBETOB IS
MOBBIIICHUS KOHTPACTHOCTH IATOJIOTMYECKUX HW3MEHEHUW, a TaKke HX
nporpaMMmHasi peaiau3ainus Ha si3bike Python.

Iear padoThl: pa3paboTka U cO3laHME ajiroputMa aHamuza MPT-
M300paXEHUM JJIs1 BHISBJIICHUS MaTOJIOTUUECKUX U3MEHEHUH.

MeToabl HCCJIC0OBAHMS: HCCIIEIOBAHUE pa3HbIX METO/JIOB
TICEBIOI[BETOBOTO MPEOOpa30BaHus MOTYTOHOBBIX HM300paKEHHUM ISl TOYHOU H
MOHSTHOM BU3yaJIM3allMU [TaTOJIOTUH.

IHonyyeHHbIe pe3ybTAaTbl U MX HOBHU3HA: IMPOBEICH CPAaBHUTEIIbHBIN
aHaJIN3 METOJIOB M aJITOPUTMOB MPpeoOpa3oBaHus M300paKEHHM B TICEBIIOIBETAX, A
TaK)X€ CpaBHEHHE PE3yJIbTATOB MCEBIOIBETOBOTO MPe0oOpPa30BaHMsI IOy TOHOBBIX
n3o0pakenuii. Paszpabotan anroput™m, mIjis TpeoOpa3oBaHUs TMOJYTOHOBBIX
U300pKEHUI B W300paKEHUsI B TICEBJOIBETAX C BBIABICHHEM MAaTOJIOTHUM, C
WCIIOJIb30BaHUEM BBIOPAHHBIX METOAO0B MPEoOpa30BaHUsI.

O0s1acTh  BO3MOKHOI'O0 NPAKTHYECKOI0 MNPHUMEHEHUNA: HAyYHbBIC
UCCIIEIOBAHUSI C TPUMEHEHHUEM TICEeBAOLBETOBOIO MPeoOpa30BaHUsl, MOBHIIIICHUE
ya00CTBa BU3yaIM3allMK MATOJIOTUN U TOHUMaHUS pe3yinbTaToB MPT.



PODEPAT

JlpInjioMHasi mpaua: 65 craponaki, 33 MajrOHKa (CXEMbl, JIbIsrpamsl), 4
Tabminel, 19 kpeIHil, 8 TPHIKIATaHHSY.

MPT-BbISIBJIEHHA, [ICEBIOLIBETA, HEMAHATOHHAE
PASMAJIEVBAHHE, TIAVTOHABBIS  BBISIBBIL, TTATAJIATTYHBIA
SMSAHEHHA, METAIBI I  AJITAPBITMbI  IICEBJJOLBETOBOI'O
I[TPEOBPA3OBA, IIPATPAMHA POAJIISALILIA AJITAPBITMA, PYTHON

AO'eKT 1acjeqaBaHHs  1aciielaBaHHEM Mparlbl 3'sysserna Jiu6aseiss MPT-
MAaJTIOHKI, SIKisl TAABSPrarolia rnepayTBapIHHIO ¥ MICEBOIBETA 3 BHIKAPHICTAHHEM
HEMOHOTOHHBIX SIPKAaCHBIX NIEPAYTBAPIHHAY .

IIpagMeT aacienaBaHHs: METaIbl 1 AITaphITMBI alpPaIloyKi 1 Bi3yaizalbli
MPT-mantonkay 3 y>KbIBAHHEM TIICEBIOIBETOB ISl TAaBBIIIPHHS KaHTpacHAcCIl
naTajariyHbIX 3M€H, a Takcama X rmparpaMmHas paranizanblis Ha moBe Python.

Mbra mpanpl: pacnpanoyka 1 CTBapsHHE anrapbitMy aHanizy MPT-
MaJIOHKAy JUIsl BBISTYJICHHS NaTajdariyHbIX 3MeEH.

Meran nacjieqaBaHHsi: gacjieJaBaHHE PO3HBIX METAJay ICEBIOLIBETOBOIO
nepayTBapIHHI NMayTOHABBIX MAJIFOHKAY JUTSl TaKJiaHai 1 3pa3ymenai Bizyasizallbli
MaTaJIOT .

ATpbIMaHbIfl BBbIHIKI i iX HaBi3Ha: mpaBen3eHbl MapayHAIbHBI aHANI3
MeTajay 1 anrapbiTMay MepayTBapIHHS MalOHKAay y TCEBIallBeTaX, a Takcama
[TapayHnanHe BbIHIKAY TICEBIOIIBETOBOTO MEpayTBAPIHHI MAYTOHABBIX MATIOHKAY.
PacrnipaniaBassl anrapsITm, I IEpAyTBAPIHHS Ay TOHABBIX MAJIFOHKAY Y BBISBBI Y
TMICEBJIOLIBETAX 3 BBISYJICHHEM MATaJOTi, 3 BEIKAPHICTAHHEM BBIOpPAHBIX MeTaaay
IepayTBAPIHHS.

Bobsacubr mMarybiMara mnNpakThbIYHAra TMPbIMSAHEHHS! HaBYKOBBIS
JacielaBaHHl 3 YXKbIBAHHEM TIICEBJIOI[BETOBOIO IEpayTBApIHHI, TMaBBIIIIHHE
3py4YHAcIli Bi3yaii3albli naTanorii i pasymeHnHs BeiHikay MPT.



SUMMARY

Diploma work: 65 pages, 33 figures (diagrams, charts), 4 tables, 19 sources,
8 appendices.

MRI-IMAGES, PSEUDO-COLOURS, NON-MONOTONE COLOURING,
GRAYTONE IMAGES, PATHOLOGICAL CHANGES, PSEUDO-COLOUR
TRANSFORMATION METHODS AND ALGORITHMS, PATHOLOGY
VISUALISATION, SOFTWARE IMPLEMENTATION OF THE ALGORITHM,
PYTHON

Object of study: digital images being converted to pseudo-colors using non-
monotonic brightness transformations.

Subject of research: methods and algorithms for processing and visualizing MRI
images using pseudo-colors to increase the contrast of pathological changes, as well as their
software implementation in Python.,

Purpose of work: development and creation of an algorithm for analyzing
MRI images to identify pathological changes.

Research methods: study of different methods of pseudo-color
transformation of halftone images for accurate and understandable visualization of
pathologies.

Obtained results and their novelty: a comparative analysis of the use of
Python libraries in different aggregates is carried out, as well as a comparison of
the results of pseudo-color conversion of grayscale images. A code has been
developed to convert grayscale images into images in pseudo-colors with the
detection of pathologies using the developed conversion methods.

Possible practical application: scientific research using pseudo-color
transformation, improving the convenience of visualization pathologies and
understanding of MRI results.



