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METOJAUKA ITPOBEJIEHUSA 3D CKAHUPOBAHUS TEJIA YEJIOBEKA
I'OPBYHOB B.A., KAMJIAY I1.B.
Benopycckuii cocyoapcmeennulil yrugepcumem ungopmamuxu u paouosnekmporuku (berapyce, Murck)
AHHOTanusi. 32 IMOCIEAHUE HECKOJbKO jieT 3D-ckaHep CTajd OAHMUM M3 CaMbIX BaKHBIX aTPUOYTOB MEAMIMHCKUX

YUPEKICHUN U HAyYHO-HCCIIEI0BATEILCKUX IEHTPOB, PACHOJIOKEHHBIX MO BCeMy MHpPY. TpexmepHOoe CKaHUPOBaHHE
MIO3BOJISIET TTOJIyYUTh MAaKCHMaJIBHO TOYHYIO 3D-KOMuIo Tesla WiIM OJHOM M3 ero yacreil. DTo 000pynoBaHUs SBIISETCS
HE3aMEHHMMBIM 15t XUpyproB. OHM HCMIONB3YIOT TaKHE CKAHEPB! IS TIOJIyYeHHUs! IBETHOW MOJIEINH JINLA, TPYAH U JpY-
I'MX 9acTel Tena JUIs BU3yaln3aliy pe3yibTaToB MPEACTOsIIEH paboThl.

Lenbro paboTHI sBISETCS CO3AaHKE NMPOTOTHIA J1azepHOro 3D ckaHepa, KOTOPBIH MOXET B JAJIbHEHIIEM HpH-
MEHSATBCS B M€/l YUPEXKJCHUSIX HAllled CTpaHbl JUIsl YIPOIIEHUS IIpoLiecca U3rOTOBICHUS (PMKCHPYIOLINX MOBS30K, PO-
TE30B, & TAKKE MOCIEAYIOIasi ONTUMHU3ALMS TOIY4eHHOTO H300paxkeHus. B cBsi3ke ¢ 3D mpuHTEPOM HCIOIB30BaHHE
MOJI0OHOTO YCTPOMCTBA B pa3bl MOBBICUT KAYECTBO MEIUIIMHCKOTO 00CIYKUBAaHHS U [TO3BOJIUT OTKA3aThCs OT TUIICOBBIX
CJICTIKOB B I10J1b3y 00Jiee COBPEMEHHBIX MaTEPHAIIOB JIJIsI OBS30K.

OcHOBHBIMHU MpoOTIEMaMU SBIISIOTCS KOMIIOHEHTHI ycTpolicTBa. HeoOxoamMo cobimoaTh 0anane MeXIy IBY-
Msi HapaMeTpaMiy: KadyeCcTBOM IOJYy4aeMOro M300pakeHHsl W IIeHOW KOHe4Horo u3aeius. Ha nanHoMm stame pabor
OoJibllic BCErO BHUMAHMS YJIEJISCTCS MHTEHCUBHOCTHU JIA3€PHOTO M3IYYCHHS M Pa3pelIeHHI0 YCTpOMcTBa JUlsl 3axBara
n300pakeHHs.

Kaiouessie cioBa: 3D-ckanep, 3D-MonenupoBanue, jasep, 3axBaT U300paKeHHUS], TEXHOJIOTHH.

KondaukT narepecoB. ABTOp 3asBisieT 00 OTCYTCTBUM KOH(IMKTa HHTEPECOB.

Abstract. Over the past few years, the 3D scanner has become one of the most important attributes of medical institu-
tions and research centers located around the world. 3D scanning allows you to get the most accurate 3D copy of the
body or one of its parts. This equipment is indispensable for surgeons. They use such scanners to obtain a color model
of the face, chest and other body parts to visualize the results of the work ahead.

The aim of the work is to create a prototype of a 3D laser scanner, which can be further used in medical institu-
tions of our country to simplify the process of making fixation bandages, prostheses, as well as subsequent optimization
of the resulting image. In conjunction with a 3D printer, the use of such a device will significantly improve the quality
of medical care and will allow abandoning plaster casts in favor of more modern materials for dressings.

The main problems are the components of the device. A balance must be struck between two parameters: the
quality of the resulting image and the price of the final product. At this stage of the work, the most attention is paid to
the intensity of laser radiation and the resolution of the device for capturing the image.
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Beenenune

3D-ckaHep — BaXHBIH aTpUOYyT MEIUIIMHCKUX HAyYHO-HUCCIICIOBATEILCKUX IICHTPOB U TPAKTHKY-
IOIUX MEAYUYPEKIACHUN Bcero mupa. [Ipu momomu TpexMEpHBIX CKaHEPOB MOXKHO MOJYYUTh, HAIIPUMED,
TOUHYI0 3D-MOIens CTPOCHUSI YETOBEUYECKOrO Tejla WM OTIEIBHBIX ero vacted. Ilmactuueckue xupypru
MOTYT IOJIYIUTh TOYHYIO IIBETHYIO 3D-Mo/ens Tpyau, JIna ¥ JI000¥ Apyroi 4acTH Tejla B CAMTAHHBIE MHU-
HYTHI U BU3YAJIIBHO MPOJIEMOHCTPUPOBATH PE3yIbTAaThI Oy Iymeii paOoTHI.

TpexMmepHble CKaHEPHI YCIICIIHO UCTIONB3YIOTCA MPOTE3UCTAaMU U OpTONeAaMu JJIsl CO3/ITaHUS BBICOKOTOYHBIX
CKAHOB YacTel Tena. DTO 03HAYAET, YTO CHELHAIUCTH MOTYT U3rOTABIUBATH UACAIBHO MOAXOISIINE CBOUM
MaIUeHTaM POTE3bl, HE 3aTpadrBas IPHU ATOM OOJIBIINX CPEJCTB Ha IPOCKTUPOBAHKE, KaK MTPEK/IC.

PaHbI11e mpoliecc MPOU3BOACTBA MIPOTE30B M KOPCETOB OBLI TPYIO3aTpaTHBIM M HeKOM(OpTHBIM. [laiueHra
MOKPBIBAIM TUIICOM U kJanu. [locie 3acThIBaHus, TUIIC CPe3aid U OTIPABISUIM B MPOU3BOACTBO. [IpousBo-
JTUTENb ToIydai GopMy U BPYUHYIO A€l 3aMephl.

Ceiigac, Korma y MeIydpeKICHUNA IOSBHIACH BO3MOXKHOCTH MCIONB30BaTh 3D-ckaHepwl, OoJbIe
HET HEOOXOJIMMOCTH B JIOPOTUX U TPYJOCMKHX paboTaxX MO CO3/aHUIO THIICOBBIX MYJISKEH, HET HE0OXOIH-
MOCTH CBSI3BIBATBCS CO CITY’K00# JTOCTaBKU M OKHUIAaTh NpUObITHS Ipy3a. KopceTsl, co3manubie mo 3D mone-
JIY, TIONy4aroTcs 0O0Jiee TOYHBIMH, YeM THUIICOBEIC, BEb OHU YYUTHIBAIOT BCE HIOAHCHI CTpoeHus Tena [1].

CoBceM HETaBHO HA TPOCKTHPOBAHHE 3yOOUCITIOCTHRIX KOHCTPYKIMM YXOIHUIO HECKOJIHLKO HENETh.
Ceifuac, Omaromapsi TOSIBJICHHIO CBEPXTOYHBIX 3D-CKaHEpOB, MPOIECC YMPOIIAECTCS U YCKOPSIETCS IO He-
CKOJIBKUX JHEH.
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MeToauka npoBeieHHs1 IKCIIePUMEHTa
st mpoBeaeHusT UCCIeIOBaHUM OBIJIO MPUHSTO pellieHHe U3rOTOBUTH CBOM MOpPTaTUBHBIN 3D cka-
Hep, CXeMaTHYeCcKoe U300pakeHNe KOTOPOro MpeaoCTaBIeHO Ha puc. 1.
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Puc. 1 — Cxematnueckoe nzodpaxenue 3D ckanepa
[IpuHnKT paboThl yCTPOWCTBA OCHOBAH HA CUMTHIBAHUM KPHUBHU3HBI JIA3EPHON JIMHUH, KOTOpas Mpo-
XOIHT Yepe3 CKaHUpyeMylo moBepxHocTh [2]. [Ipornecc ckaHMpOBaHUS aBTOMATU3UPOBAH 3a CUET UCIOIB30-
BaHMS maroBoro apurarens Nema 17HS4401 42BYGH, KOTOpPBIH TUTAETCS OT MEKPOKOHTpoJuiepa STM32 u
MIPUBOJAUT B JBWKCHUE PENbCHI, HA KOTOPBIX YCTAHOBJICH Ja3ep C JIIMHHON BOJHBI 650 n7m W MOIIHOCTBIO
n3nyueHus S mW.
Janee monmyueHHbIe JaHHBIE 00padaThiBaOTCs B mporpamme David LaserScanner, pabounii SKpaH

KOTOpOM MOKa3aH Ha puc. 2.
B DAVID-Laserscanner — X

Camera Calibration

£ 1. Choose a and adjust and brigh a4
[Choose a camera.. v \Ju| Settings
image format = 2|Change Format..

4 2. Enter calibration point distance

Scale (mm):
L 6000 |

[] Inverted printout

£ 3. calibrate camera

Automatic Eraser Manual mode
Simply click "Calibrate Camera™! —> Calibrate Camera!
Help Advanced Settings «  Back Net >

Puc. 2 — Pabouas 06s1acTh MpOrpaMMbl OTPUCOBKHU 3D Moenu
3akil0ueHue
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YuuteiBas Bce 00J1€€ aKTMBHOE MCTIOIB30BAHUE B OPTONCANN COBPEMEHHBIX TEXHOJOTHH, peara-
eMasi METOJIMKa YIIPOCTHT IMPOIIECC M3TOTORICHHUS (PUKCHUPYIOMHUX MOBSI30K, YTO 3HAYUTEIHHO IMOBBICUT Ka-
YECTBO MPEOCTABISIEMBIX YCIYT.
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