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ABSTRACT

This paper presents a convenient method to estimate the internal parameters of plenoptic camera using
CCD(charge-coupled device) camera model. The images used for plenoptic camera calibration generally use the
checkerboard pattern used in CCD camera calibration. Based on the CCD camera model, the determinant of the plenoptic
camera model can be derived through the relationship with the plenoptic camera model. We formulate four equations that
express the focal length, the principal point, the baseline, and distance between the virtual camera and the object. By
performing a nonlinear optimization technique, we solve the equations to estimate the parameters. We compare the
estimation results with the actual parameters and evaluate the reprojection error. Experimental results show that the
MSE(mean square error) is 0.309 and estimation values are very close to actual values.
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model
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Fig. 2 An artificaially generated plenoptic image
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Table. 1 Intrinsic parameter estimation results

Parameters True values Estimated values

fay [mm)] 50.0 49.944
F,, [pizels/mm] 25.05 25.028
FM [pizels/mm)] 25.05 25.026

d, [mm] 1 0.998

dyy [mm] 65 65.0
350 T T
300 .
250 N
200
- I L . .. .

100 184 200 250 00 350 400 450

Fig. 8 The ground-truth of the intersection points in the
test pattern and their re-projected points by estimated
parameters, respectively.
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