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Abstract

In this paper, we propose an accurate camera calibration method for acquiring multiview stereoscopic images. Generally, camera
calibration is performed by using checkerboard structured patterns. The checkerboard pattern simplifies feature point extraction
process and utilizes previously recognized lattice structure, which results in the accurate estimation of relations between the point
on 2-dimensional image and the point on 3-dimensional space. Since estimation accuracy of camera parameters is dependent on
feature matching, accurate detection of checkerboard corner is crucial. Therefore, in this paper, we propose the method that
performs accurate camera calibration method through accurate detection of checkerboard corners. Proposed method detects
checkerboard corner candidates by utilizing 1-dimensional gaussian filters with succeeding corner refinement process to remove
outliers from corner candidates and accurately detect checkerboard corners in sub-pixel unit. In order to verify the proposed
method, we check reprojection errors and camera location estimation results to confirm camera intrinsic parameters and extrinsic
parameters estimation accuracy.
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Fig. 3. Concept of the corner detection method for camera calibration
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Table 1. The reprojection error according to checkerboard corner detection methods
Reprojection errors Camera 1 Camera 2 Camera 3 Camera 4 Camera 5 Average
Proposed 0.0928 px 0.0967 px 0.1009 px 0.1284 px 0.0698 px 0.0977 px
OpenCVI'™ 0.0889 px 0.1793 px 0.1384 px 0.1370 px 2.8167 px 0.8321 px
= 2 7ii2t 18 71EC= A ZE JIHol B2 Arjsel Jjuj HY £ o}
Table 2. The relative translation error according to checkerboard corner detection methods based on camera 1
o ] Ground Proposed OpenCVI'™
Localization accuracy Location
truth Results Error Results Error
T (mm) 151.20 159.73 8.53 144.79 6.41
Camera 2 T, (mm) -0.60 -1.49 0.89 -10.03 9.43
T, (mm) 1.59 2.87 1.28 1.60 0.01
T (mm) 300.40 307.49 7.09 305.85 5.45
Camera 3 Q(mm) -0.40 -0.02 0.38 -8.79 8.39
T, (mm) 1.64 1.64 0.00 15.31 13.67
T (mm) 451.29 452.79 1.50 448.94 2.35
Camera 4 T, (mm) -2.63 -4.46 1.83 -11.00 8.37
7, (mm) -0.58 -0.89 0.31 11.93 12.51
7, (mm) 598.91 604.02 5.11 564.80 34.11
Camera 5 T, (mm) 0.29 1.22 0.93 18.88 18.59
7. (mm) 1.52 3.85 2.33 -0.75 227
Average Error (RMSE) 7 (mm) - - 5.96 - 14.52
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