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Hayunwiti pyxosodumenwv — Teprnoscrkuti Baadumup Baadumuposus,

PekoHcTpyKInst MeIMIIMHCKUX M300parKEHUN 13 YACTUIHBIX M3Mepe-
HuUil - BaxkHasi obparHas 3agada B KT u MPT. CymecrBytormue Momein
muddy3un adpdexruBubl g 2D, HO mpumennMbl K 3D ¢ BBICOKO# BBI-
YHUCJIATEIHFHON CTOMMOCTHIO. B 9T0i1 padoTre mnpemozkes metos 3D pexon-
CTPYKIINU U3 PEIKUX BUJOB, UCIOJB3YIONINN IIPEIBAPUTEIHLHO 00y UIeH-
ooie 2D momenu nuddy3un u peryisapusanuio KpuBu3Hbl. Metos code-
TaeT uTepaTuBHY peKoHCTPYKImio ¢ ADMM u maru mgeHoit3uHra MoJie-
sett muddysun. Peryaspusanus KpUBU3HBL yJIydIIae€T COIIACOBAHHOCTH
PEKOHCTPYKIIUA BIOJb OCH Z. DKCIEPUMEHTBHI MOKA3AJM YIIydIIeHUus B
COXPAHEHUU JeTajiell U CTPYKTYPHOIl IEeJIOCTHOCTH NP OTUPAHMIEHHBIX
yraax KT, ¢ nosbimennem PSNR u SSIM na 15% 1o cpasaenuto ¢ 6a3o-
BBIME METOJAMU.

Jlisi peKOHCTPYKIMU HKCIIOJIb3yeTcsi oOpaTHBIl mpomecc 2D moe-
s muddy3un, KOTOPBIi BOCCTAHABINBAET N300paKeHNe, MUHUMUZUPY ST
Pa3HUILY MeXKIy M0OABIEHHBIM IIIYMOM M UCTHHHBIMU JTAHHBIMU.

dlo*(t)]

de ~ —
* dt

sp(x(t),t)dt +
rae s;(x(t),t) — aro oOytIeHHAs HEHPOHHASI CE€Thb, KOTOPAs OILEHUBAET
OCTATOYHBIN IIYM Ha KaXKJOM IIare BPEMEHH.

MeuIuHCKIe CUCTEMBI BU3YaIU3AUE, MOAEIUPYIOTCH C MCIIOIb30-
BaHUEM JIMHEITHOTO TPSMOTO ypPaBHEeHUS:

y=Azx+n, (2)

rae y € R™ npeacrasiser maMepennbie jganabie, £ € R” — 310 n300-
paxKeHue, KOTOpPOe HY»KHO BOCCTAaHOBUTH, A € R™*™ — 310 MaTpura
peobpa3oBaHus CUCTEMBI, a 1 0003HAYAET IIyM M3MEPEHUI.
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Texymas ceknus

Sagaua onTuMuzanyuy hOPMYyJIAPYETCS KaK:
. f1 2
min 4 5lly — Aulz + R(x(w)) ¢, (3)

rae R(x(u)) — 9T0 peryisipu3alnuoHHBI YleH KPUBU3HBI, a K MPeJ-
crasyisier cpeamioo kpususny. Koukperno: R(k(u)) = A [, 9(x)|Vu|dx,
g(k) — dyuKuus, 3aBucuMasi OT KPUBU3HbI, JJisl IPUMEPA Mbl BO3bMEM
TAC (g(k) = (1 + a|k])).

st pereHust 3a/a9u MUHUMUBAIUKA C PEryJIapU3alueil KPUBU3HDI
ucnoJib3yercs merog, ADMM. BeoguMm BcioMorareibHbIE TEPEMEHHBIE U
u w:

{ min %Hy*AquJr)\fQ (1 + alk|)|w|dx, @

subject to v=Vu, w=v.
AyrmentupoBannas dyukius Jlarpamxa:
Dluv.w) = 5y = Aul} +A [ (1+ alsDlw]da
+p"(v = V) + & o - Vul; (5)
+q"(w—v)+ 3 [lw - vl;.

1. O6uossenne w,v u w:

k
ubtt = (ATA 4+ uvTv)! (ATy +uv7T (vk + ’L)) . (6)

k+1 _ p"® k qj)
k+1_u(Vu u)-i—n(w—kn
v = T . (7)

k
W = Siasan) (vkﬂ - %) o Si(z) = ﬁ max(|z[ —7,0). (8)

2. O6HOBJIeHHE MHOXKUTeJIel JlarpaHxka:

PP = pb 4 p(vF L — Vb,

qk+1 — qk + n(wk+1 _ 'Uk+1).
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Tesucor kondepennuu «Jlomoroco — 2024»

NnsrocTparnun

Pesynbrarel pekorcrpyknuu Ha Habope mpanabix LDCT ¢ 8 Bumamu:

aKCHaJIbHbIE, CaruTTaJIbHbIe 1 KOPOHAapPHbLIE CPE3bI, C UCIIOJIb3OBAHUEM
Pa3JINIHBIX METOAOB PEeryjidpu3anui KPUBU3HLBI.

JIuteparypa

1. Yang Song, Jascha Sohl-Dickstein, Diederik P. Kingma, Abhishek
Kumar, Stefano Ermon, and Ben Poole. “Score-based generative
modeling through stochastic differential equations.” In 9th
International Conference on Learning Representations, ICLR,
2021.

2. L. Liu, “Model-based iterative reconstruction: a promising
algorithm for today’s computed tomography imaging,” Journal
of Medical Imaging and Radiation Sciences, vol. 45, no. 2, pp.
131-136, 2014.

3. Chambolle and T. Pock, “Total roto-tramnslational variation,”
Numerische Mathematik, vol. 142, pp. 611-666, 2019.

4. Y. Liu, F. Shang, H. Liu, L. Kong, L. Jiao, and Z. Lin,
“Accelerated variance reduction stochastic admm for large-scale
machine learning,” IEEE Transactions on Pattern Analysis and
Machine Intelligence, vol. 43, no. 12, pp. 4242-4255, 2020.

5. C. H. McCollough, A. C. Bartley, R. E. Carter, B. Chen, T. A.
Drees, P. Edwards, D. R. Holmes III, A. E. Huang, F. Khan, S.
Leng et al., “Low-dose CT for the detection and classification of
metastatic liver lesions: results of the 2016 low dose CT grand
challenge,” Medical Physics, vol. 44, no. 10, pp. €339-e352, 2017.



