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AKTyaJbHICTh TEMH: KalliOpyBaHHS KaMep € KPUTUYHO BaXXJIMBOIO
3aJ1a4er0 y KOMIT'FOTEpPHOMY 30p1 Ta TPUBUMIPHIN PEKOHCTPYKIIIi, OCKIJIbKA BOHO
BH3HAYA€ TOYHICTh Ta HAMIMHICTH OTpUMaHUX Mojieieli. Oco0IMBO aKTyaIbHOIO
€ mpoOyieMa KaniOpyBaHHS Yy MyJbTHKAMEPHUX CUCTEMaX, 1€ TOYHE BU3HAYCHHS
MTOJIOKEHHST 1 Opi€eHTalii KOXXHOI KaMepH BIUIMBA€ Ha SKICTh JaHHUX IS
3aCTOCYBaHHS B PI3HHX Taly3siX, TaKWX SIK JOMOBHEHA pEalbHICTh,
poOOTOTEXHIKA, MEIUIIMHA, APXITEKTypa Ta KiHemaTorpadis.

Merta poOOTH: BIOCKOHAJICHHS aJIrOPUTMIB KalliOpyBaHHS Kamep Yy
CUMYJIbOBAHOMY TPUBUMIPHOMY IPOCTOpI JJIS MMiJBUIICHHS iX TOYHOCTI Ta
THYYKOCTI P BUKOPHUCTAHHI 3 BEJIMKOIO KUIBKICTIO KaMep.

OG’eKT JOCHTIDKEHHS: CydYacHI MiAXOAW JO0 KajaiOpyBaHHsS TapameTpiB
MYJIBTUKAMEPHUX CHCTEM, BKJIFOUYAIOUM BHU3HAYCHHS BHYTPIIIHIX Ta 30BHIMIHIX
napaMeTpiB KOXKHOT KaMepH.

[TpeameT HOCiHKEHHS: alTOPUTMHU Ta METOAM KaJiOpyBaHHS IapaMeTpiB
KaMep y MyJIbTUKaMEpHUX YCTaHOBKaX.

Metoau nocnimkenss: meroau Uxena i lapTimi qi1s kanmiOpyBaHHS Kamep,
BUKOPHUCTAHHS METO/IiB MAIIIMHHOTO HaBYaHHS ISl aaNTallii 10 peasbHUX YMOB,
METOH PO3MOIICHUX 00UHUCIICHD.

HaykoBa HOBH3HA: BIIOCKOHAJICHO AITOPUTMH KaliOpyBaHHsS KaMep, IO
320€3MeYyI0Th BUCOKY TOYHICTh 1 THYYKICTh MPU POOOTI 3 BEIMKOIO KIIBKICTIO
KaMep y CHMYJbOBAaHOMY TPUBHUMIPHOMY MpPOCTOpi. 3amporoHOBaHI METOAU
BPaxOBYIOTh HEIIHINHHI BUKPUBJICHHS 00'€KTUBIB Ta 3MiHHI YMOBH OCBITJICHHS.

[IpakThyHa IIHHICTB: pPE3yJbTAaTH JOCHIDKEHHSI MOXYTh OyTH
BUKOPHUCTAHI JIsl IOKPAICHHS KaJliOpyBaHHS KaMep Yy Pi3HUX Tally3sXx, TAKHX 5K
JOTIOBHEHA  peajbHICTh, pOOOTOTEXHIKA, MEIUIIMHA, apXiTeKTypa Ta
kiHemarorpagis. Lle 103BOJAUTH MIABULIUTH SKICTh TPUBUMIPDHUX MOjENEl Ta

30UTBIIUTH €(DEKTUBHICTH BUKOPUCTAHHS MYJIbTUKAMEPHHUX CHCTEM.



Oco0uctuii BHECOK MariCTpaHTa: aBTOp pPO3pPOOHWB Mporpamy JUIs
KaTOpyBaHHS TapaMeTpiB MYJIbTHKAMEPHHX YCTAHOBOK, TIPOBIB CEpIr0
EKCIICPUMEHTIB y CUMYJIbOBAHOMY TPUBUMIPHOMY HPOCTOPI, a TAKOX pO3poOUB
AJTOPUTMHU JIJIS I1JIBUILIEHHS] TOYHOCT1 KaaiOpyBaHHs.

Ampo0ariist pe3yibTaTiB JIUCEpTAaIlii: OCHOBHI TOJIOKCHHS Ta Pe3yIbTaTH
poGotu OyiuM TmpencTaBieHI Ta OOrOBOpEHI Ha HAYKOBIM KOH(epeHii
MarictpaHTiB Ta acmipanTiB "llpukinagHa maremaTtrka Ta Komm'rotaHT" [TMK-
2023 (Kuis, 28-30 nuctonana 2023 p.).

[Ty6mikaii:

Tesm momoBimeld Ha koHbepenmii "llpukimagHa wMareMaTthka Ta
komn'totTuHr" [IMK-2023

Crpykrypa Ta 06csT podoTH:

PoGoTa ckmamaerbes 3 4 po3aiIiB: MOPIBHAJIBHANW aHATI3 aKTyaJdbHOTO
HAyKOBOTO Ta IHHOBALIKHOTO 3J00YyTKy, 3arajibHa METOJMKA IPOBEICHHS
JOCHIJKCHHS, 3allpONOHOBaHAa METOJIOJIOTIsl, EKCIEPUMEHTH 3 BHU3HAYCHHS
rmapaMeTpiB MyJIbTUKaMEPHOI YCTAaHOBKH. 3arajibHUN 00cST poOOTH CTaHOBUTH
80 cTopiHOK, BKJIFOYar04YH 12 puCyHKIB, 5 TaOimIb Ta 26 HaHMEHYBaHb Y CITUCKY
BUKOPHUCTAHMX JKEPEIL

Kirouosi croa:

KaniGpyBanusa kamep, MyJIbTUKaMEpHI CUCTEMH, aJIrOPUTMHU, TPUBUMIPHA

PEKOHCTPYKIIs, KOMI'IOTEPHUM 31p, CUMYJIbOBAaHE CEPEOBHILIE.



Abstract

Relevance of the Topic

Camera calibration is a critically important task in computer vision and 3D
reconstruction as it determines the accuracy and reliability of the generated
models. The problem of calibration is especially relevant in multi-camera
systems, where the precise determination of the position and orientation of each
camera impacts the quality of data for applications in various fields, such as
augmented reality, robotics, medicine, architecture, and cinematography.

Purpose of the Work

The purpose of this master's thesis is to develop and enhance camera
calibration algorithms in a simulated 3D environment to improve their accuracy
and flexibility when used with a large number of cameras.

Object of the Research

Modern approaches to the calibration of multi-camera system parameters,
including the determination of the internal and external parameters of each
camera.

Subject of the Research

Algorithms and methods for the calibration of camera parameters in multi-
camera setups.

Research Methods

Zhang's and Hartley's methods for camera calibration, machine learning
methods for adaptation to real-world conditions, and distributed computing
methods.

Scientific Novelty

Enhanced camera calibration algorithms that provide high accuracy and
flexibility when working with a large number of cameras in a simulated 3D
environment. The proposed methods account for nonlinear lens distortions and
changing lighting conditions.

Practical Value



The research results can be used to improve camera calibration in various
fields, such as augmented reality, robotics, medicine, architecture, and
cinematography. This will enhance the quality of 3D models and increase the
efficiency of using multi-camera systems.

Personal Contribution of the Graduate Student

The author developed a program for calibrating the parameters of multi-
camera setups, conducted a series of experiments in a simulated 3D environment,
and developed algorithms to improve calibration accuracy.

Approbation of Dissertation Results

The main provisions and results of the work were presented and discussed
at the scientific conference of graduate and postgraduate students "Applied
Mathematics and Computing" AMC-2023 (Kyiv, November 28-30, 2023).

Publications

Conference abstracts at the "Applied Mathematics and Computing" AMC-
2023 conference.

Structure and Volume of the Work

The thesis consists of 4 sections: comparative analysis of current scientific
and innovative achievements, general research methodology, proposed
methodology, and experiments on determining the parameters of a multi-camera
setup. The total volume of the work is 80 pages, including 12 figures, 5 tables,
and 26 references.

Keywords

Camera calibration, multi-camera systems, algorithms, 3D reconstruction,

computer vision, simulated environment.



