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Pa3pabotano  mporpaMMHOE  TPWIOKECHHE,  MPETHA3HAUYCHHOE  JIA
OTCIIC)KMBAHUS JIBMKCHHUS ITAIlUCHTAa BO BpeMs ceaHca JydeBoM Tepamuu. Pabota
MIPWIOKEHUS OCHOBaHA Ha 00paboTKe M300paKeHUsI ¢ KaMephl BHICOHAOIIONCHUS H
MOCJIETYIOMIEH OIIEHKE B peaIbHOM BPEMEHU CMEMICHHS 00BhEKTa OT (PUKCHPOBAHHOTO
MCXOJTHOTO TIOJIOKCHHSI, CBSI3aHHOTO C ONTHUMAJIBHBIM TIOJIO)KCHHEM ManueHTta. JIJis
00paboOTKM KaJpoB U3 BUJICOMOTOKA UCTIONb3yeTcss oubmuorexka OpenCV. Bennunna
CIABUTA PACCUUTHIBACTCSI B OTHOCHUTEIBHBIX €IUHUIIAX IO OTHOIICHUIO K pa3Mepy
oObekTa. B kauecTBe 00BEKTa MpeasiaraeTcsi UCMOIb30BaTh KPYIUIYIO HAKJICHKY Ha
TeJe MalueHTa BOMM3U 30HBI 00paboTku. [IpunoxkeHue mojaeT 3ByKOBBIE CHTHAIIBI
IpU NPUOIMKEHUM CMEIIEHUS M300paKeHUs] 00bEKTa K KPUTHUECKOMY 3HAUCHUIO.
[IpunoxxeHne MOXKET UCIOJIB30BAThCA B COCTaBE MPOrPAMMHOIO OOECTICUECHHUS
PEHTTC€HOBCKOTO 000pYI0OBaHUS IS TyUEBOW TEPAITHH.

HoBuzHa paboThl 3akitoyaeTcss B NPUMEHEHUH HOBOM TexHOJIoTHH YOlov5,
KOTOpasi yMEHBIIAET LEJIEBYIO 00JacTh B CIy4Yae TPAAUIMOHHOTO ITYMOIOAABICHHUS,
Y B TO K€ BpeMsl pa3padaThIBaeT aJirOPUTM yIPABICHUS ABHKEHUEM JTyUEBOM TEparuH,
¥ UCnoNib3yeT oTkpbiToe CV 1715 IpsSIMOTro 0TOOpa)KeHUs] KOHTPACTHOW 00JIacTH. Ha
JKpaHe, yTo 00JIe€ UHTYUTUBHO MOHSATHO. CPaBHEHHUE. DTa JUCCEPTALMS ITPEICTABIISIET
co0O0l MPaKTUYECKUH MPOEKT MO KOHTPOJIIO JBUKEHHUS MALMEHTa BO BpEMsl JTy4eBOU
Tepanuu. Bes paboTa 1o ctathe 3aBepliieHa, U KaK bl 1ar MOXKHO TTPOBEepUTh. B To
K€ BpeMs B JIaHHOU paboTe 00CyKaaeTcss BOZMOXKHOCTD JTAJIbHEUIIMX UCCIICIOBAHUH,
TO €CTh COBMEIICHHE TEXHOJIOTUH OOHapyXeHus YOlOVS u anropuTma yrpaBiICHHS
IeJeBOM 00acThio ISt (pOpMUPOBAHUSI OOJiee CIOKHOM CUCTEMBI, YAOOHOM st
KOKHBIX 3a00JIeBaHMNA. aBTOMATU3MPOBAHHOE OOHAPY)KEHUE M KOHTPOJb JIy4eBOU
Teparuu.
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PacnpaniaBana mparpamHae 3a0ecrsiusHHE, MpbI3HAUaHae IJIsi KAHTPOJIO 3a pyXxam
nanbleHTa majJac ceaHcy npamsinéBail Tapamii. [Ipara npeikiananHs 3acHaBaHa Ha
amparoyIbl BBISABBI 3 KaMephl BiJdaHa3ipaHHS 1 HACTYMHAW alpPHIBI ¥ PIKBIME
prabHara 4yacy 3pyxy ab'ekrta am (ikcaBaHara 3pIXOJIHAara CTAHOBIIIYA, 3BS3aHara 3
anThIMAJIBHBIM CTAHOBIIIYAM marnpleHTa. Jlis amparoyki kampay 3 BigdamaToKy
BBEIKaphIcTOYBaemia 0iomsaToka OpenCV. 3HausHHe 3pyxy pasiiuBaenia ¥ aJHOCHBIX
aJ31HKax aJIHOCHA mamMepy ab'ekrta. Y skacill ab'ekTa mpamnaHyelia BeIKapbICTOYBallb
KpYIJIyI0 HQJICTIKY Ha IIeJie MallbleHTa Y HemacpdaHail OJi3Kaciii aJi 30HbI anparoyki.
[Ipeiknamanne 3abscriedBac TyKaBblsd CITHAJIBI, TMaKyJdb 3pyX BBISABBI a0'ekTa
HaOJIKaella ja KppIThIYHara 3HausHHs. J[aaTak Moa BBIKaphICTOYBAIIA K YACTKA
nparpamMHara 3a0ecCIsTYdHHS pIHTIeHaycKara adcTaasiBaHHs JIJIs TpaMsiHEBAN Tapartii.

Hagi3Ha mparibl 3aKJIrouaciina Ba Y KbIBaHHI HOBail TaXHAOTi1 YOloVS, sikast maMsHIIae
MATaBYI0 BOOJAcllb y BBINAJAKY TpajbllbliiHara MIyManpbIrIylUIdHHS, 1 aJHa4acoBa
pacnpanoyBae alirapbIT™M KipaBaHHs pyXaM paJbpl€Tapariii 1 BHIKAPbICTOYBAE aJKpbITae
CV ny1s HenmacpaaHara ajyIrocTpaBaHHs BOOJIACIi KAHTPACHACIII. Ha DKpaHe, sIK1 O0JIbII
IHTYITBIYHA 3pa3yMelibl. TapayHaHHe. ['3Thl T331C 3'ayisenia NpakThIYHbIM TpaeKTaM
Ma KaHTpOJl 3a pyXaM NalbleHTa Majgyac npamsHEBal Tiparmii. Ycs mpaua Haj
apTHIKyJIaM 3aBEpILaHa, 1 KOKHbI KPOK MOKHA MPaBeEPbIlb. Y TOH *ka yac y JaJ3eHai
nmpanpl adMspKOyBaella MardbiMacip JajJeHIIbIX JaciefaBaHHSAY, rTa 3HAYbILb
a0'sTHAHHS TOXHAJIOTII BBISYJICHHS YOIOVS 1 anrapbITMy KaHTPOIIO MATaBaii BOOJacIIi
st papmipaBaHHs OOJBII CKJIaJIaHall CICTAMBI, 3py4YHail Mpbl 3aXBOPBAHHIX CKYpBHI.
ayTamaTbl3aBaHa€ BbISYJICHHE 1 KAHTPOJIb MpaMsiHEBAM TApaIlii.
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A software application designed to monitor the patient's movement during a
radiotherapy session is developed. The operation of the application is based on image
processing from a video surveillance camera and subsequent real time assessment of
an object shift from the fixed initial position associated with an optimal position of the
patient. For the processing of the frames from the video stream, OpenCV library is
used. The shift value is calculated in relative units with respect to the object size. As
the object, a circular sticker on the patient body close to the processing area is proposed
to use. The application is provide sound signals while the object image shift is
approached a critical value. The application can be used as a part of software of X-
ray equipment for the radiotherapy.

The novelty of the work lies in the application of the new yolov5 technology, which
reduces the target area in the case of traditional noise reduction, and at the same time
develops a radiotherapy motion control algorithm, and uses open CV to directly display
the contrast area on the screen, which is more intuitive. comparison.This thesis is a
hands-on project for the control of patient movement during radiation therapy. All the
work of the paper has been completed, and each step can be tested. At the same time,
this paper discusses the possibility of further research, that is, the combination of the
detection technology of yolov5 and the target area control algorithm to form a more
complex system, which is convenient for skin diseases. automated detection and
radiation therapy control.



