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PE®EPAT

JlumuiomHast pabota comepxut: 28 crpanuin, 16 wmmroctparuii (pucyHka), 8

HCITIOJIb30BAHHBIX JIUTCPATYPHBIX KCTOYHUKOB, 1 IMPHUIIOKCHHC.

Knrouesvie cnosa: JIYUEBAS TEPAIINA, OIITUMUMBALINA,
OWJIbTPALIMSI  U3OBPAXXEHUIN, BUHAPU3BALIMS  M3OBPAXXEHUN,
KIIMHUYECKAA 30HA, ITAPAMETPBI DJIJINTICA, LIEJIEBAA ©YHKII L.

I]env: aBTOMaTu3aus noaoopa (Gopmsl, pasMepa U MOJIOKEHUS alIUIMKaTOpa,

OrpaHUYMBAIOLLIEIO 30HY OOJYyUEHHUS, IIPH JIy4eBOM Teparuu KOXKHbIX 3a001€BaHUM.

Obvexm: MCAOANITMHCKHC H306pa)KGHI/IH, COACpKAIINC YYaCTOK IIaTOJIOTHHU

PCAJIBHOIO ITAlIMCHTA.

Ilpeomem: mondop oONTUMaIbHON (OPMBI U TIOJOXKEHHUS AaIIUIMKATOpa,
MaKCHUMAaJIbHO TMOKPBIBAIOIIETO KIMHUYECKYIO 30HY MpPH Jy4YeBOM Teparuu KOXKHBIX

3200JIeBaHUN.
3aoauu:

. npenoopadboTka 1UGpPOBOro M300paKeHUs y4yacTKa TMATOJOTHH U
KOHBEPTHPOBAHHE €ro B OWHApHBIA (opmar, B KOTOPOM YETKO 3a(hUKCHPOBAHBI
TPaHUIIBI 30HBI TATOJIOTHH;

. ompejeNieHue KIMHUYECKOW 30HBI (y4acTKa KOXH, MOJAJIEKAIIETO
00JIy4eHHI0) HAa OCHOBE BUIUMOM 30HBI MATOJIOTUH;

. napamMeTpH3aIis TeOMETPUHN allepPTyPhbl UICTOYHHUKA 00JTydICHHUS;

. NIOCTPOCHUE TeNeBOM  (DYHKIIMH, DOKCTPEMYM KOTOpOH OTBEYaeT

MaKCUMyMy UHTErpajia ePEKPBITUSA allepTypbl UCTOYHUKA U KIIMHUYECKOMN 30HBI;

. BBIYHMCJICHUE ONTUMAJIBHBIX ITApaMETPOB allIJIMKATOPA, OIIPEAEIISIOIIErO
30HY 00JIy4€HHUs, KOTOpask MOJIHOCTHIO MOKPBIBAET UCKOMBIN 00bEM U MUHUMU3UPYET
Jy4€BYIO Harpy3Ky Ha 3J10pOBbIE TKAHH, JUIS CHUYKEHHS PUCKA JTyYEBBIX OCIOKHEHUM.

Pesynomamupi:  MeTOnMKa TIOCTPOCHMSI KIMHMYECKOM 30HBI M pacyera

OIITUMAJIBHBIX MMAPAMCTPOB JUIUIITUICCKOIO allIlJINKAaTOpa Ha OCHOBC O6pa6OTaHHBIX

N300pKEHUM y4acTKa KOXKHBIX NATOJOTHA, TOJIEKAITNX JTy4YE€BOM TEPAMHH.



PODEPAT

JlpimioMHast mpana 3msimrgae: 28 craponak, 16 imroctparnieli (MamroHKa), 8

BBIKApPBICTaHBIX JIITAPATYPHBIX KpbIHIL, 1 nagaTax.

Kmiouasvia  cnoewi:  TIPAMSIHEBBISA  TOPAIIL, AIITBIMIBAILIBIA,
®IJIbTPABAHHE MAJIFOHKAY, BIHAPBIBALIBISI MAJIFOHKAY, KJITHIYHA S
30HA, ITAPAMETPBI SJITICA, MOTABAA ®YHKIIbIA.

Mb>ma: ayramateIzalpls nagoopy GopMel, HamMepy 1 NajakdHHI arunkaTapa, Kl

aOMsKOYBae 30Hy alipaMeHbBaHHS, PbI TpaMsHEBAN TApallil CKYpPHBIX 3aXBOPBAaHHSY .

Ab'ekm: WMeNbINBIHCKIS MAJIOHKI, fAKIg 3MSIIYarolb YYyacTak [aTajoril
b

poalibHara mnmamnbICHTA.

Ilpaomem: mnanbop anThiMaibHail (OpMBI 1 MaNaXd3HHI aruiikarapa, skl
MakciMajbHa TAaKpblBae KIIIHIYHYIO 30HY TMpbl MpamsHEBall TaIpamili CKYpHBIX

3aXBOPBAHHAY .
3aoaubl:

. HarspayaHss anparoyka jgiubaBara MaJfoHKa y9acTKa MaTayioril Jbl ST0
KaHBepTaBaHHE y O1HApHBI papMmarT, y SKiM;

. BbI3HAUPHHE KJIIHIYHAM 30HBI (Y4acTKa CKypbl, sIKas Majajisrae
anpaMsHEHHIO) Ha aCHOBE OauHail 30HbI aTaJIOr1,

. napaMeTphI3allblsl TeaMeTPhli allepTyPhl KPBIHIIBI allpaMeHbBaHHS,

. na0yioBa MaTaBall (QPYHKI[bIl, PKCTPAIMYM SKOM ajKka3Bae MakCIMyMy
IHTArpasa NepaKphILIld allepTypbl KPbIHIIBI 1 KJIIHIYHAN 30HBI;

. BBUIIUSHHE aNThIMAJIBHBIX MapaMeTpay arurikatapa, sKi BbI3HAYae 30HY
anpaMeHbBaHHS, SKas IAJIKaM TaKpbIBae IIyKaHbl a0'éM 1 MiHIMI3Zye TpaMsHEBYIO
HArpy3Ky Ha 3/1apOBBIS TKAHIHBI, JIJIs1 3HKOHHS PBI3BIKI TPAMSHEBBIX YCKIIATHEHHSY .

Buinixi: Metoaplka ma0ynoBbl KIIHIYHAH 30HBI 1 pasfiiKy amnThIMaJbHBIX

napamMeTpay JJiNThlUHAra arJjikaTapa Ha aCHOBE alpalaBaHbIX MajlOHKay ydacTka

CKYPHBIX NATaJOrIH, SIKisl HaJJIsAratolb NpaMsHEBAN Tpallil.



ABSTRACT

The diploma work contains: 28 pages, 16 illustrations (pictures), 8 reference
sources, 1 application.

Key words: RADIOTHERAPY, OPTIMIZATION, IMAGES FILTERING,
IMAGES BINARIZATION, CLINICAL AREA, ELLIPSE PARAMETERS,
OBJECTIVE FUNCTION.

Purpose: automation of the selection of the shape, size and position of the
applicator limiting the irradiation zone during radiation therapy of skin diseases.

Object: medical images that contain the pathology area of a real patient.

Subject: selection of the optimal shape and position of the applicator that
maximally covers the clinical area during radiation therapy of skin diseases.

Tasks:

. preprocessing a digital image of a pathology area and converting it into a
binary format, in which the boundaries of the pathology zone are clearly fixed;

. determination of the clinical area (skin area to be irradiated) based on the
visible pathology area;

. parameterization of the geometry of the irradiation source aperture;

. construction of the objective function, the extremum of which corresponds
to the maximum of the integral of the overlap of the source aperture and the clinical
Zone;

. calculation of the optimal parameters of the applicator, which determines
the irradiation zone, which completely covers the required volume and minimizes
radiation exposure to healthy tissues, to reduce the risk of radiation complications.

Results: a method for constructing a clinical area and calculating the optimal

parameters of an elliptical applicator based on processed images of a site of skin

pathologies subject to radiation therapy.
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