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®I3UYHI OCHOBU BUSHAUEHHS ®YHKIIINA SI/IPA PO3CIIOBAHHS
3A HEHOBHUM HABOPOM JIAHUX Y BE3PACTPOBI PEHTTEHOI'PA®II

3arpornoHoBaHO Ta BUIPOOYBAHO 3a JIONMOMOIOI0 MaTeMaTHYHOro (aHTOMa MaTeMaTHYHy Mopeib (opmu saep
PO3CIIOBaHHSI PEHTIEHIBCHKHX NPOMEHIB Ha OCHOBI HEMOBHUX JaHHMX MojeiroBaHHsS. [lepenbaueHO BHKOPUCTAHHS
Mozeni Ay moTped HU3HKOI030BOI PEHTTEHOCKOITIi 0€3 3aCTOCYBaHHS MPOTHUPO3CIIOBANEHUX PACTPiB. 3aIpOIIOHOBAHA
MOJIeTIb MIIXOAUTD AJISL PI3HUX THIIB CUMETPUYHUX Ta aCUMETPUYHUX SJEep PO3CIIOBAHHS PI3HUX TKaHWH y AOCTaTHIN
JUISl IPAKTUYHOT'O BUKOPHUCTAHHS Mipi. ACUMETpis siiep 3A4e01IbIIOro BUHUKAE MIPU ONPOMIHEHHI MEX MOLUTY Pi3HUX
TKaHUH. MoJenb ONHCYE LIMPOKE KOJIO aCHMETPUYHMX sSIep 3aBISKH 3alPOIIOHOBAHOMY «CEKTOPHOMY» JOIAHKY.
BukopucTaHHsS 3ampONOHOBAaHOI MOJENI TMPH KOMIICHCAIlil PO3CISTHOTO BHIIPOMIHIOBAHHS 3MEHIIYE Pe3yIbTYIOUY
noxubky xkomneHcanii 10 50 % y NOpiBHSAHHI 3 pe3yabTaTaMU BUKOPHCTAHHS BY3bKHUX sIIIED.

Knrwouogi cnosa: peHTreHIBCbKE 300pakeHHs, 3TOPTKOBI sApa PO3CISTHOTO PEHTTEHIBCHKOTO BHIIPOMIiHIOBaHHS,
KJIACTEPHUH aHaJi3, CerMEHTalid, CAMYJIALisA MeTogoM MoHTe-Kapio, anpokcuMariisi, HSTTOBHI JaHi.
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PHYSICAL BASES FOR DETERMINATION OF SCATTERING KERNELS
FROM INCOMPLETE DATA IN GRID-LESS X-RAY IMAGING

A mathematical model for the determination of X-ray scattering kernels’ shapes based on incomplete simulation or
measurement data was introduced and tested using a mathematical phantom. The model is originally intended for low-
dose X-ray imaging without anti-scatter grids. The proposed model fits different kinds of symmetrical and asymmetrical
scattering kernels in different tissues well enough for practical applications. Kernels asymmetry is mostly caused by
irradiation of the object near the boundaries of different tissues. The model describes a variety of asymmetrical kernels
by proposed “sectoral” members. Application of the proposed model in scattering compensation procedure reduces
resulting error up to 50 % for “wide” scattering kernels.

Keywords: X-ray image, scattered X-ray radiation convolution kernels, clustering analysis, segmentation, Monte-
Carlo simulation, approximation, incomplete data.
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