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1. Inceprauiiiny po60Ty IPUCBSIY€HO PO3POOJIEHHIO METOAY Ta IIPOrPaMHO-alapaTHOro 3aco0y MiflBUIIEeHHS SIKOCTi
iHTpacKOMiYHUX 306pa>KEHb [JIs1 CUCTEM MEIUYHOI NiarHOCTUKU. AKTYaJIbHICTb AOCJiIPKEHHSI 00YMOBJIEHA
HeOoOXigHiCTIO MifgBUIeHHS iHPOPMATUBHOCTI MEAUYHUX 300paXkeHb, 0 (GOPMYIOTHCS B yMOBaX HEOJHOPITHOTO
OCBITJICHH$1, HASIBHOCTI IIyMOBUX CKJIQ[0OBUX, apTe(daKTiB pyxy Ta iHIIMX AeTrpafaliliHuX YNHHUKIB, SIKi
YCKJIQHIOIOTb Bidyaslisallilo aHaTOMIYHUX CTPYKTYP i 3HUXKYIOTb JOCTOBIPHICTb JiarHOCTUYHUX BUCHOBKIB. Y pOOOTi
IIPOBEIEHO aHaJli3 CyYaCHUX CUCTEM iHTPACKOIIUHOI Bidyasisalii, Axkepes gerpaganii MeIuuYHUX 300pakeHb Ta
ICHYIOUMX METOZIB iX OKpaueHHs. [TokazaHo, o TpaAayuLiiHi NigXoay HEJOCTATHBO BPAaXOBYIOTh OHOYACHUN

BILJIMB HEOJHOPIJHOTO OCBITJIEHHS, HECTaLliOHAPHUX IIYMIB i BUMOT 111010 30€pE>KeHHS 1ialrHOCTUYHO 3HAUYLIUX



CTPYKTYP, 110 06YMOBJIIO€ HEOOXiTHICTb PO3PO6JIEHHSI HOBUX aJalITUBHUX METO/IiB 06p0oOKU. PO3p0o6yieHo
MaTeMaTU4Hy Mojieslb GOPMYBaHHS iHTPACKOIIYHOTO 300paKEHHS, IKa BPAaXOBY€ BILJIMB HEOJHOPIAHOTO
OCBITJIEHHS, LIyMOBUX CKJIaIOBUX Ta IIPOCTOPOBO-YaCTOTHUX XapaKT€PUCTUK 3006pakeHHs. Ha OCHOBI
3aIPOINIOHOBAHOI MOJieli CPOPMYJILOBAHO GaraTOKpUTEepiaabHy 3a7a4y MifBUILIEHHS SIKOCTI iIHTPACKOMIYHUX
300pakeHb 32 KpUTEPISIMU 36€peKeHHS CTPYKTYPHOI iHpopMallii, NOKpalleHHsS KOHTPACTHOCTI Ta MPUTHIYEHHS
mIymiB. 3alpOIOHOBAHO AJANTUBHUI IIPOCTOPOBO-YaCTOTHUIN METOJ, MiABUIIEHHS SIKOCTi iIHTPACKOIMIIYHUX
300pa’KEeHb, SIKUY [10€HyE€ KOMIIEHCAL{l0 OCBITJIEHHS, 6araToMacIiTabHUI aHasIi3 Ta alaliTUBHY 0OPOOKY
IIPOCTOPOBO-YaCTOTHUX KOMIIOHEHT. OCOGJIMBICTIO METOZlY € BUKOPUCTAHHS JIOKQJIbHO-3JJalTUBHOTO KEPYBaHHS
rapaMeTpamMu 00pOOKU 3aJIEXKHO Bifl XapaKTEPUCTHUK AOCIIKyBaHUX AiJITHOK 300paskeHHs, 1110 3abe3eyye
eeKTUBHE IPUTHIYEeHHS Aerpazaliil 3a 0HO4YaCHOro 36epeKeHHs aHaTOMIYHO 3HauymUX CTPyKTyp. Ha ocHOBI
3aIIPONIOHOBAHOI0 METOAY PO3PO0JIEHO IPOrpaMHO-aNapaTHUM 3aci6 MiABULLIEHHS SKOCTi iHTPacKOIiYHAX
300paxkeHb. [IporpamHa peaisatlis BUKOHaHa y cepenosuili MATLAB i3 BUKOpUCTaHHSIM 3ac06iB UdpPOBOi
00p0o6KY 300pakeHb Ta Bizyasisallii pe3yspTaTiB. CTBOpeHU 3acid 3abe3nedye aBTOMaTU30BaHy 0OpPOOKY MeIUYHUX
300pa’KeHb Ta MOXKE OYTU iHTEIPOBAHUM y Cy4acCHi CUCTEMMU iHTPACKOIIYHOI fiarHocTuku. [IpoBesieHo
€KCIIepUMEHTaJIbHI JOCiI)KeHHS e(PeKTUBHOCTI pO3p06IEHOr0 METOly Ha TECTOBUX HabOpaXxX iHTPaCKOMIYHUX
300paskeHb. OLiHIOBaHHS 37ilicHIOBasocs 3a MeTpukamu PSNR, SSIM, CNR ta ROC /AUC. Otpumani pe3yabTaTu
NiATBEpAWIY MiABUILEHHS SIKOCTI 306pa>keHb, IOKPAIleHHsI KOHTPACTHOCTI Ta 36€pe’KeHHs CTPYKTYpHOi iHdpopMaliii
MOPIBHSIHO 3 iCHYIOUMMU MeTOIaMU 06POOKU. [TpakTUyHe 3HaYeHHSI OTPUMAHUX Pe3yJIbTaTiB MOJIAra€e y MOKIUBOCTI
BUKOPUCTAHHS PO3PO06JIEHOTO METOAY Ta IIPOrPaMHO-aNapaTHOro 3aco0y B CUCTEMAX €HI0CKOIIYHOI Ta
iHTpacKOMivHOI iarHOCTUKU 7151 IIiABUILIEHHSI SIKOCTI Bidyastidaliii 6ios10riyHuX 06'€KTIB i NiATPUMKY poLiecy
IIPUMHATTS JiaTHOCTMYHUX pilleHb. Kill04oBi c10Ba: iHTpacKoNiyHa AiarHOCTUKA, 06pO6Ka MeIUYHUX 300paKeHb,
6araToKkpuTepiasbHa ONTUMI3allisl, AN TUBHUI TPOCTOPOBO-YAaCTOTHUI METO]I, KOMIIEHCAallisl OCBITJIEHHS,
HeCTaliOHapHi Aerpajariii, 6iomennyna iHxeHepisl.

2. The dissertation is devoted to the development of a method and a software-hardware tool for enhancing the
quality of intrascopic images used in medical diagnostic systems. The relevance of the research is determined by
the need to improve the informativeness of medical images acquired under conditions of non-uniform
illumination, noise contamination, motion artifacts, and other degradation factors that complicate the visualization
of anatomical structures and reduce diagnostic reliability. The work presents an analysis of modern intrascopic
imaging systems, major sources of image degradation, and existing image enhancement methods. It is shown that
conventional approaches do not sufficiently account for the combined influence of non-uniform illumination,
nonstationary noise, and the requirement to preserve diagnostically significant structures, which necessitates the
development of new adaptive image processing methods. A mathematical model of intrascopic image formation
has been developed that considers the effects of non-uniform illumination, noise components, and spatial-
frequency characteristics of the image. Based on the proposed model, a multicriteria optimization problem for
image enhancement is formulated using criteria of structural information preservation, contrast improvement, and
noise suppression. An adaptive spatial-frequency method for intrascopic image enhancement is proposed. The
method combines illumination compensation, multiscale analysis, and adaptive processing of spatial-frequency
components. Its distinctive feature is the use of locally adaptive control of processing parameters according to the
characteristics of image regions, ensuring effective degradation suppression while preserving anatomically
significant structures. Based on the proposed method, a software-hardware tool for intrascopic image
enhancement has been developed. The software implementation was carried out in the MATLAB environment
using digital image processing and visualization techniques. The developed tool provides automated processing of
medical images and can be integrated into modern intrascopic diagnostic systems. Experimental studies were
conducted using test datasets of intrascopic images. The effectiveness of the proposed method was evaluated
using PSNR, SSIM, CNR, and ROC/AUC metrics. The obtained results confirmed an improvement in image quality,
enhanced contrast, and preservation of structural information compared with existing image enhancement
methods. The practical significance of the obtained results lies in the possibility of applying the developed method
and software-hardware tool in endoscopic and other intrascopic diagnostic systems to improve visualization



quality and support medical decision-making processes. Keywords: intrascopic diagnostics, medical image
processing, multicriteria optimization, adaptive spatial-frequency method, illumination compensation, non-
stationary degradations, biomedical engineering.
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