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PEKOHCprKLIMH 3D-MOAEIIVI d)Oprl CTonbl YeN0BEKa Ha OCHOBE BUAEeONOTOKa

IIpedcmagaena memoouxa pekOHCmMpYUposaHusa mpexmepHot MOOeau CMonbsl, OCHOBAHHAS HA AN2OPUMMAX
@omocpammempuu u KOMnvIOMEPHO20 3peHus. [annas memoouka no3gonaem npu nomowu cepuu 2D-uzobpasxicenul,
ROJYYEHHBIX ¢ ROMOWbIO cMapm@ona, pekoncmpyuposams 3D-modens popmvl cmonvi, 6xn0uas HUXCHULL c600. B
Kauecmee MoOenu Oisl ceeMeHmayuy u300paxcenuti cCmonvt ucnonvzyemcs neliponnas cemo Mask R-CNN, mounocmo
komopou cocmagnsem 97,88%. Pe3yibmamom ucciedo8anus A618emcs 8blcOKOKAYeCMEEeHHAS, PEKOHCMPYUPOBAHHAS
3D-mo0ens cmonwl yenogexa. Cmanoapmnoe OmKIOHeHUe TUHEUHbIX noKkazamenei no OnuHe U WupuHe cocmagisiem
0,95 mm . Pexoncmpyupoganmvle mpexmeprvle MOOEU CHIONbL MOICHO UCNONb306aMb 015 neyamu Ha 3D-npunmepax u
nocnedyroueco Nowuea UHOUBUOYAILHOU 00Y8U, MEOUYUHCKUX UCCLe008aHUll, a maKdice noobopa obysu 8 Internet.

Kniouegvie cnosa: 3D-pexoncmpykyus cmonul, (homoepammempusl, KOMRbIOMeEPHOe 3peHue, NOUUE OPMOoneoUdecKo
00y8u, nodbop pasmepa.

LWunoe Jlee Cepzeesuy — cmyoeHm,

LWaHbwuH CemeH Ee2eHbesuY — cmyodeHm,

PomaHoe AnekcaHop Cepzeesuy — KOHO. mexH. HaYK, 0oueHm,

LllenynaHoe AnekcaHop AneKcaHdpoeuY — 0-p mexH. HayK, npod., 3a8. Kag. KommnaekcHoli uHghopmayuoHHol
6e30nacHoCMu 371eKMPOHHO-8bIYUCAUMESbHbIX cucmem TOMCKo20 20Cy0apCcmeeHH020 yHugepcumema cucmem
ynpasesaeHus u paduossnekmpoHuxu (TYCYP).
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Shilov L.S., Shan’shin S.E., Romanov A.S., Shelupanov A.A. Reconstruction of 3D model of human foot shape on
the basis of video stream

The paper offers a procedure for the reconstruction of a 3D model of human foot shape using photogrammetry and
machine vision. The procedure enables the reconstruction of 3D foot shape, including its low arch, with the help of a



series of smartphone 2D images. Mask R-CNN neural network ensuring 97.88% accuracy is used as a model for the
segmentation of foot images. The study has resulted in the reconstructed high-resolution 3D foot model. The standard
deviation of length and width is 0.95 mm. The reconstructed 3D foot models can be used for 3D printing and
subsequent custom footwear making, medical research, and shoes seek in Internet.

Keywords: 3D foot reconstruction, photogrammetry, machine vision, orthopedic footwear fabrication, size
finding.



