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Fig.1 Geometric model of relative orientation
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Fig.2 Experimental site and installation of cameras
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Table 1 Camera intrinsic parameters
LA S5 29/mm yo/mm ki/mm™? f/mm
Ze AL —0.268 0.294 —5.88X 1079 16.06
i FAL —0.262 0.215 —6.30X107° 16.00
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Relative orientation parameters
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Fig.4 Pairs of images taken in the experiment
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Table 2 Relative orientation parameter approximation determined by limited number of points of charactertistics (rad)
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Fig.6 The difference between the ordinates of the conjugate point and of the corresponding epipolar line
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Table 3 The relative orientation parameters in the iterative process (rad)

LEPOMTEIIE J a ay B By 8-
X0 0.022 1.520 0.004 0.051 — 0.049
X 0.019 —1.524 0.004 0.052 —0.049
X 0.012 —1.535 0.005 0.054 —0.049
X5 0.005 —1.546 0.005 0.054 —0.049
X 0.002 —1.549 0.005 0.055 —0.050
X3 —0.004 —1.561 0.006 0.054 —0.050
X —0.014 —1.581 0.006 0.054 —0.050
X, —0.015 —1.586 0.006 0.054 —0.050
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Fig.7  The difference between the ordinate of the conjugate point and of the corresponding epipolar line and

its probability density distribution
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Abstract; Sea surface image has very limited texture information and low matching precision, which leads
to significant error and poor stability in existing relative orientation method.An improved method was pro-
posed to improve the accuracy and stability of relative orientation parameter calibration. The geometric
model of the relative orientation and the coplanar equations were built, and the conditional adjustment
method with parameters were adopted to calculate the relative orientation parameters.For the convergence
of the iteration,an initial value calculation method was developed. Two aspects were focused in this paper to
improve the accuracy and stability of the relative orientation parameters,with a detailed calculation process.
One aspect refers to selecting the points of characteristics in the photographic region as uniformly as possi-
ble, and implementing the high-precision matching method for image matching, The other refers to
selecting the optimal matching points (no less than 300) in a large number of conjugate point pairs (no less
than 1 000) to calculate relative orientation parameters. In the offshore experiment, we eliminated the
points of coarse error and significant errors from the 1 200 conjugate points,and obtained the accurate rela-
tive orientation parameter calculated by 321 optimal matching conjugate points, so the feasibility of the
method described in this paper has been verified. Method developed in this study solves the problem of low
accuracy and poor stability of the relative orientation calibration,and improves the reliability of the stereo
photogrammetry for ocean wave measurement, which is beneficial to its popularization and application.
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