AEF 9 19l A" BF 1Y 71 g owA] shdlgt AejEold EXeE 603
(JongSu Won et al.: Modified Classification Algorithm for Single Image Camera Calibration)

'i) Check for updates

Yuk=% (Regular Paper)

HRE 88| =22 A128W A5%, 20239 92 (JBE Vol.28, No.5, September 2023)
https://doi.org/10.5909/JBE.2023.28.5.603

ISSN 2287-9137 (Online) ISSN 1226-7953 (Print)

MAd 27 714 71k & ojmx] st AZ|Beold dilelE

Modified Classification Algorithm for Single Image Camera
Calibration

JongSu Won" and JongKi Han*

o (o]
Id =

FH el Ae|BF ol 7 d4, 3D B4, dF B 5 AFE MY ke Bops9] 7|Zolth tiE 3D 54U
A8l B g9 o Ee] Badh, JEe 3D B4 7P A stEw gEet i ﬂl—r stetvE7h Basjth o] ¥
a7 AE AHE 45t AF HLo] mopxle= A Atk old] tiek tite R FUIES AMESte ) ARE Y5 —’F U=
g, o] A% 2 &9 Gl g s iE sEeE 143%0}71] F7gskz °1€4E°l Atk BEe] FhEt AR old S
AARE S} E% o] 710l He BAVF AMEEHL, o] FHAFL wg- wdste, B A G AR ALl E ofHeol ¥
o meEA AARE F 5719 o] AHSEA %}1 o9 4} ARTE 7L, FHE U gEEE FAT e 989
Q ba) Ashls
A

&

YESE o8 AR A% ASE FAE HAE WS F2H AF FACIT, AFAA ol ool BRIl oa) A%
g EIAE, 2% 9% AS BEE Yely MENDR AUE o) BAES PEE YN VIS B8 458
oA 5tz gik. & Joﬂm Qe AR Sl ASEE TAE BEES AZ AdS, A ot A3 4 A0l2
MISHES AT ol PHS /MO AFY ABIINS £ A P AYEE 2L & AUk

ac

N
EN
o:

Abstract

Camera calibration is the foundation of various fields in computer vision, such as virtual reality, 3D reconstruction, and
distortion correction. To perform large-scale 3D reconstruction, a large number of images are required, and accurate camera
intrinsics are necessary for precise 3D reconstruction. However, using expensive specialized equipment for camera calibration
increases production costs. As an alternative, smartphones can be used to acquire video information, but there are difficulties in
accurately estimating the camera intrinsics for each captured image. Conventional camera calibration uses a calibration object such
as a checkerboard, and this process is very cumbersome, making it difficult to apply to a large amount of image data without
additional steps such as using a checkerboard. Therefore, it is a very important research topic to estimate the focal length and
distortion coefficients using only captured video information without additional steps, using a deep learning network. So far, the
methods proposed by experts in this field have not shown satisfactory performance in terms of complexity and accuracy in
calculating both the focal length and distortion coefficients using a deep learning network. In this paper, we propose a new cost
function value for use in deep learning network training, designed to reflect the difference between predicted values and actual
values. Based on this method, computer simulations resulted in improved accuracy.

Keyword : Camera Calibration, Deep learning, Focal length, Distortion coefficient
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Fig. 2. Assignment of focal length and distortion coefficient classes
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Table 1. Field of view and distortion coefficient learning outcome
(accuracy)

jl_|.( PN EI—%)

Accuracy Field of view Distortion coefficient

DeepCalib'"" 57.56% 34.02%

Proposed method 58.48% 35.12%
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Table 2. Accuracy rate of field of view and distortion coefficient when
considering both the correct class and adjacent classes predicted as
correct.

Accuracy Field of view Distortion coefficient
DeepCalib""" 95.59% 67.01%

Proposed method 95.91% 68.48%
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(JongSu Won et al.: Modified Classification Algorithm for Single Image Camera Calibration)
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Table 3. Mean error of focal length and distortion coefficient
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