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iHTEJIEKTY

2. Improvement of the automated road surface diagnostics system using artificial intelligence

Pedepar:

1. Inceprarist Ha 30O6YTTSI HAYKOBOTO CTyNeHs gokropa ¢inocodii 3a cnenianpHicTo 151 “ ABTOMaTH3aLis Ta
KOMITIOTepHO-iHTerpoBaHi TexHoJiorii” - HaljionanbHuil TexHiuHMi1 yHiBepcuteT YKpainu «KuiBcbkuii
noJsiiTexHiYHMM iHCTUTYT imMeHi Irops Cikopceekoro» MOH Vkpainuy, Kuis, 2024. B nuceprauii oTpuMaHi Taki HOBi
HAyKOBi Pe3yJbTaTy: 1. yOCKOHAJIEHO CUCTEMY aBTOMATHU30BAHOTO JiarHOCTYBAHHS CTaHY JOPOKHBOTO IOKPUTTS
Ha OCHOBi MYJIbTUMOJAJIbHOTO MiJXO/y i3 KOMIIJIEKCYBAHHSM 300paKeHb LIJIIXOM BIIPOBA/IKEHHS MiICUCTEMU
OIIpallloBaHHs (06pO6KU) 300pakeHb, 3aCTOCYBaHHS METOMly ayrMeHTallii TeIJIOBUX 300paskeHb Ta PO3p0O06IeHO]
nigcucremu kiacudikauii 1edexTiB JOPOKHbOTO IOKPUTTS; 2. BIIEpIIE 3aIIPOIIOHOBAHO Ta PO3POOJIEHO METOT
MYJIPTUCIIEKTPAJIBHOTO 3JIUTTS 300paKEHb 3 aJalTUBHUM BU3HAUYE€HHSM BaroBux KoeillieHTiB Ha OCHOBI BEBIIET

MepeTBOPEHHSI, SIKUM MTOJISITa€ B PO3KJIaJaHHI TOYaTKOBUX 300pakeHb Ha BelBieT KoedillieHTH Ta BU3BHAYEHi



3TOPTKOBOIO HEMPOHHOIO MEPEKeI0 BaroBUx KoedilieHTiB, 0 BU3HAYAI0Th YaCTKY IOYaTKOBOTO 300pasKEHHS B
PE3YIIbTYIOUOMY, i JO3BOJISIE 30iMIbIINTH iHPOPMATHBHICTb PE3YJIbTYIOUOT0 300pasKeHHS IIPU [IPOBEIeHHI
IiarHOCTYBaHHSI IOPO>KHbOT'O IIOKPUTTSL; 3. BIIEPLIE PO3POOIEHO METO, ayrMeHTallii TenaoBuX 300pakeHb Ha 6a3i
3JIMTTS 300pakeHb JJ71s 3324 Kiacudikallii, sKuii nossarae B NoegHaHHI BENBIET KoeillieHTiB OTpPUMaHUX 3
[I0YaTKOBUX 300pa’KeHb OGHOTO 0O'EKTY Ta 3BOPOTHOMY [I€PETBOPEHHIO JJIs1 OTPYMAaHHS ayTMEHTOBAHOTO
300paskeHHs], i JO3BOJISIE MiIBUIIUTY MMOBIPHICTb ITpaBUJIbHOI Kacudikaii sedeKTiB npu nposeneHHi
IiaTHOCTYBaHHSI IOPO>KHBOTO IIOKPUTTS. [IpakTU4yHAa LiHHICTb AUCepTaliliHOI pOOOTU MOJISITa€ B TOMY, 110!
pPO3po6JIeHO aNropuTMivHe i mporpaMmue 3a6esneyeHHs peanidanii migcucTeMn onpanioBaHHs 300paskeHb MpU
aBTOMAaTH30BaHOMY [1iarHOCTyBaHHi JeQeKTiB JOPO>KHBOI'O IIOKPUTTSI; pO3POOJIEHO aJITOPUTMIiYHE i IporpaMHe
3abe3nevyeHHs peasizallii MeToy ayrmeHTallii o 6a3yeTbCs Ha KOMILJIEKCYBAaHHI TEIIJIOBUX 300pakeHb;
PO3po06JIeHO aNropyuTMivHe i MporpamHe 3abesnedeHHs peanisanii nigcucremu knacudikauii edekTiB TOpo>KHbOTO
IIOKPUTTS1; CPOPMOBAHO HaBYAJIbHY BUOIPKY PO3MideHuUX [Jis 3a7a4 Kiaacudikalii nap 3HiMKiB y BUIMMOMY Ta
iHppauepBoHUX clieKTpax fedeKTiB JOPOKHbOTO [IOKPUTTSI; pO3PO06JIEHO CTPYKTYPHY CXEMY aBTOMATU30BaHOI

CHUCTEMU ,HiaI“HOCTYBaHHH AOPO>XXKHbOT'O ITOKPUTTHA 31 3IUTTIM 306pa)KeHb.

2. Dissertation for the degree of Doctor of Philosophy in Specialty 151 “Automation and Computer-Integrated
Technologies.” - National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute," Ministry of
Education and Science of Ukraine, Kyiv, 2024. The dissertation presents the following new scientific results: 1. The
automated road surface diagnostics system based on a multimodal approach with image integration was improved
through the implementation of an image processing subsystem, the use of a thermal image augmentation method,
and the developed subsystem for classifying road surface defects. 2. A method for multispectral image fusion with
adaptive determination of weighting coefficients based on wavelet transformation was proposed and developed for
the first time. The method involves decomposing initial images into wavelet coefficients and determining the
weighting coefficients using a convolutional neural network. These coefficients define the contribution of the
initial image to the resulting image and allow for an increase in the informativeness of the resulting image during
road surface diagnostics. 3. A thermal image augmentation method based on image fusion for classification tasks
was developed for the first time. This method combines wavelet coefficients obtained from initial images of the
same object and applies inverse transformation to generate augmented images, which increases the probability of
correct defect classification during road surface diagnostics. The practical value of the dissertation lies in the
following developments: algorithmic and software tools for implementing an image processing subsystem in
automated road defect diagnostics; algorithmic and software tools for implementing the augmentation method
based on thermal image fusion; algorithmic and software tools for implementing the subsystem for classifying road
surface defects; a labeled dataset of paired visible and infrared spectrum images of road surface defects for
classification tasks; a structural scheme of the automated road surface diagnostics system using image fusion.
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