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2. Patient radiation dose minimization during X-Ray images acquiring

Pedepar:

1. Inceprauiiina po60Ta NpUCBSY€HA PO3pPOOLi Ta 3aCTOCYBAHHIO B KOMITIOTEPHIll ToMorpadii metony, 3a
ZOTIOMOTOI0 SIKOTO PO3PaXOBYEThCS MiHiMasIbHE [O30BE€ HABAaHTaKEHHS Ha MAlli€HTa, 110 3a6e3revye 3a7aHy
TOYHICTb 300pakeHHs. [[poMeHeBe HaBaHTaXXEHHS Ha NaljieHTa IpY BUKOHAHHI AiarHOCTMYHOI KOMITIOTEPHOI
ToMorpagii 3a pEeHTr€HiBCbKUMHU MTPOEKLISIMYA HANIPSIMY 3aJI€KUTh BiJl IXHBOI KiJIbKOCTI, TOMY 3Ba)KalO4u Ha
IIKiJJIMBICTh 3DOCTAHHS 1714 MallieHTa JO30BOr0 HaBaHTaKeHHS HEOOXiAHO 0OME>KyBaTH KiJIbKIiCTh IIPOEKii. 3
iHII0rO0 60KY, 3MEHIIEHHS KiJIbKOCTI IPOEKLiil BeJie 40 3HKEHHSI TOYHOCT] ToMorpagiyHoro 306pakeHHs1. Y po6oTi

3aCTOCOBAHO MiAX0IU TEOPil HEKOPEKTHUX 3314 [IJIs1 3HAXOKEHHS MiHIMAJIbHOIO KiJIbKICTIO ITPOEKLiH, 10



BiAmoBinae 3amanii noxuobwi. Came 115 KiJIbKiCTh MPOEKIiii i BU3HAaYae MiHIMaIbHO HEOOXiHE 030Be
HaBaHTakeHHsI. [Toka3aHo 1[0 TOATKOBE 30i/IbIIeHHS KiJIbKOCTi ITPOEKIIifl He BHOCUTH OJATKOBOTO MOKPAIEeHHS
SKOCTi TomorpadiyHoro 300paskeHHs. CTBOPEHO €KCIIEPMMEHTAJIbHY YCTaHOBKY, IPM3HAYEHY [1JIs1 IePEBipKU
3aIIPONIOHOBAHOr0 METOAY. 3a JOIIOMOTOIO 1iiei yCTAHOBKM OTPMMAHO 300paKE€HHS TECTOBOTO PEATIbBHOTO (PAHTOMY,
110 MOJIEJIIOE IPYIHY KIIITHHY, Ta aKpeIuTaliiiHOro MmamorpadiyHoro gaHTomy. BCcTaHOBJIEHO, 110 XapaKTEPUCTUKU

oux 306pa)K€Hb Y3roKyroTbCd 3 JaHVMMU YUCEJIBHOI'O EKCIIEPYMEHTY 3a pOBpO6J’I€HI/IM METOO0OM.

2. The task of slices reconstruction in X-ray computed tomography is reduced to the solution of integral equations,
or system of algebraic equations in discrete case. It is ill-posed problem because of inconsistencies of number of
equations and number of variables and because of errors in experimentally measured data. Therefore, the task of
finding the best method of reconstruction is actual. All available methods give approximate results. Two methods
of image reconstruction were compared in this research: inverse projection and variation. The comparison is made
using the numerical experiment, the goal of experiment was to obtain a relationship between image accuracy and
experimental error. As was shown, the image obtained by inverse projection is unstable: there is no convergence of
the approximate image to accurately when approaching experimental error to zero. Besides, image obtained by
variational method is accurate when there isn’'t experimental error. We have proposed a method of the
tomographic reconstruction, which is a modification of the method of back-projection and taking into account the
theory of ill-posed problems in this article. In original back-projection method filter parameters value is chosen
almost arbitrarily. In the proposed method, this choice is justified: the filter parameter is identified as the
regularization parameter, which allows us to use the theory of ill-posed problems for its determination, and thus
ensure the stability of the reconstructed image. The proposed reconstruction algorithm was tested by a numerical
experiment on a virtual mathematical phantom, which simulates the structure of the human brain. The minimum
values of the number of projections were calculated for different values of X-ray data error. It was shown that
when these minimum values are exceeded, the image quality does not significantly improve. An experimental setup
was made to test the proposed method. An image of a test real phantom simulating a thorax and an accreditation
mammographic phantom were obtained with it. It was shown that the characteristics of these images are
consistent with the data of the numerical experiment according to the developed method.
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