AHOTAIILA

Meroro aucepTaltiii € po3poOKa CUCTEMHU TPUBUMIPHOT PEKOHCTPYKIIT 00’ €KTa
JUISL pO3paxyHKYy MapaMeTpiB 3aXBaTHOTO NPHUCTpor. B poboTi po3risHyTO 1
MIPOaHaTI30BaHO METOIU NMOOYAOBH TPUBUMIPHOI MOJEII1 CEpeIOBUIIA 3a JOIIOMOIOI0
MOHOKYJISIPHOT KaMepu MOOLIbHOTO po0OTa, MPUHIMIIM CEeTMEHTAIlli OTpUMaHOl
MOJIETl Y BUIJISAI XMapu TPUBUMIPHUX TOYOK, TEXHOJOTIT PEKOHCTPYKLII Mojeni
TOBOTO 00’€KTa Ta TEXHOJOTII IUIAHYBAaHHS CTIMKOTO 3aXBaTy LIIHOBOTO 00’ €KTY
OaraTonajior po0oUYor0 KiHI[IBKOK poOoTa.

B pesymnbrati Oymo po3poOieHO CHUCTEMY TPHUBHUMIPHOI PEKOHCTPYKIIT
00’ekTa Ta TUTAHYBaHHS CTIKKOTO 3axBaTry 00’€KTa, sSKa CKJIAJAa€ThCS 3 MOIYJIIB
HAJIAIITYBaHHS KaMepu, 0OpOOKU BXIAHHUX 300paxeHb, M0OOYA0BU TPUBUMIPHOI KapTH
CepeloBHINA, CEerMEeHTalii MoJedl IIIbOBOrO0 O00’€KTa Ta IUTAHYBaHHS CTIMKOTO
3axBary.

Po3pobrena cuctema TPUBMMIPHOI PEKOHCTPYKIII Ta IJIaHYBaHHS CTIHKOTO
3axBaTy JO3BOJUThH 3a0€3MEUNTH ONEPAaTUBHUN 3aXBaT Ta MaHIMyJALII0 00’ €KTOM
JOBLJILHOI Tr€eOMEeTPUYHOT KOH(PIrypalii, BpaxOBYIOUH JIUIIIE OOMEKEHHSI KOHKPETHOTO
3axBaTHOro  mpuctporo. Po3poOnenuit  anroputM 1oOOyIOBH  TPUBUMIPHOT
PEKOHCTPYKIIii MoJiei 00’€KTa Ha OCHOBI JJaHUX 3 MOHOKYJISIPHOI KaMepH J03BOJIsIE
OTPUMATH HE JIUIIIE MOJIETh 00’ €KTa, a 1 MUIbHY KapTy HABKOJUIITHEOTO CEPEOBUIIA
poboTa, 3a0e3medyrour THM CaMUM OITIHKY TMO3HIlli MOOIJTFHOTO JaTYMKa Ta 00pPOOKY
MoJIeli 00’ €KTa K YaCTHHH HaBKOJHUIITHHOTO CEPEIOBHINA B PEKMMI OHJIAIH.

3a0e3mneueHHsT OJHOYACHOTO BHUPIIIEHHS 3ajad HaBiramii pobora Ta
OTPUMAaHHSA UIIJILHOI TPUBUMIPHOI MOJEIl IIIJILOBOTO 00’€KTa, JI03BOJIUTH
IHTErpyBaTH CUCTEMY IUIAHYBaHHS 3aXBaTy B 3arajibHy CHUCTEMY aHai3y Bi3yalbHUX
JaHUX poOOTa Ta MIABUIIUTH i1 MIBUIKOIIFO.

Po3mip nosicHroBanbHOi 3anucku — 105 apkymriB, MicTUTh 25 UmrocTparttiid, 20
Tabnuik Ta 6 JOJATKIB.

Kiro4oBi cioBa: ogHOYacHa JoOKajizallis 1 KapTorpadyBaHHS, TPUBUMIpHA

PEKOHCTPYKIIisl, MOHOKYJISIpHA KaMepa, CTIMKUIA 3aXBar.



ABSTRACT

The aim of the diploma project is to develop a system of 3D reconstruction of
the object to obtain the parameters of the gripping device. The paper reviewed and
analyzed methods of getting 3D environment model using monocular camera mobile
robot, the principles of segmentation of the models obtained in the form of 3D point
cloud, technologies of the target object model reconstruction and stable grasp
planning of target object by multi-fingered end-effector.

Based on the analysis there was designed the system of 3D reconstruction of the
object and stable grasp planning, which consists of such modules as camera settings,
image input processing, building 3D map of the environment, target object model
segmentation and planning of stable grasp. An algorithm for data processing was
created and the mechanism of interaction of all components of the system was
established for effective data exchange.

The system of 3D reconstruction and stable grasp planning allows fast grasping
and manipulation of the target object of arbitrary geometrical configurations,
including only specific restrictions of pickup device. The algorithm for constructing a
3D reconstruction of the object model based on monocular camera allows not only to
get the model of the object but also to get a dense map of environment, thereby
providing estimation of mobile sensor position and the object model processing as a
part of the environment online.

Providing simultaneous solving the task of robot navigation and obtain a dense
3D model of the target object, will allow integration of grasp planning system into the
overall system of visual data analysis and improve its performance.

Size explanatory notes — sheets 105, contains 25 illustrations, 20 tables and
6 appendixes.

Keywords: simultaneous localization and mapping, 3D reconstruction,

monocular camera, stable grasp.





