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ABSTRACT

A highly accurate method of camera calibration
which works by tracing the light rays incident on the
camera has been developed. In this method, the relative
position of the point light source is adjusted to position
the point light source image in the center of each pixel.
Afterwards, the relative distance to the point light source
is changed and the relative position of the point light
source is adjusted again. A three-dimensional locus of
the incident rays to the two point light sources obtained
is then estimated from the relative positions. This
procedure can be used to determine the relative positions
of multiple cameras. The accuracy of the method was
verified by calibrating a stereo camera and estimating the
three-dimensional position of the point light source. The
camera calibration method displayed identical accuracy
for an image across an irregularly warped shield, which
is conventionally a difficult condition for calibration, as
when no shield was present. In addition, it was
confirmed that there was deviation from the pinhole
camera model (no crossing of incident rays).
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Fig. 12 Ray incident on wide angle lens

Table 1 Difference in error with no shield

Approximation data
Measured
data Egmgrlg Polynomial
X +4.2 5.2 +8.5
Y 1+0.23 +0.34 +0.79
z 1+0.22 +0.24 +0.90

Table 2 Difference in error with shield

Approximation data
Measured
data E;mgrlg Polynomial
X 4.6 54 +18.5
Y +0.30 +0.49 +1.28
z +0.72 +0.71 +2.80
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