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Fringe Inverse Videogrammetry Based on Global Pose Estimation
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Abstract
estimated with planar characteristic points extracted from fringes by Fourier analysis. The fringes are captured using

Fringe inverse videogrammetry based on global pose estimation is presented. The camera pose is

camera with probe, and the coordinates of probe can be measured with the help of the camera pose. The camera pose
estimation is the key step in fringe inverse videogrammetry. The cost function for iterative pose estimation involves
image-space error and object-space error, both having two local minima. The danger that the cost function converges
to a local minimum can be avoided by use of global pose estimation. High-precision pose of camera can be obtained to
accomplish the probe calibration and coordinate measurement. The experiments demonstrate that the method can
measure the three-dimensional coordinates precisely.
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Fig. 1 Schematic diagram of fringe inverse

videogrammetry
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Table 1 Camera calibration results pixel
Focal Principal Reprojective Distortion
length point error coefficient
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Table 2 Error comparisons using bundle adjustment and global pose estimation mm
Coordinate Method 1 2 3 4 5 Std
Bundle 0.046 0.075 0.084 0. 057 0.076 0.0157
Ay Global 0.023 0. 044 0.032 0.026 0.028 0.0082
Bundle 0.042 0.083 0.058 0.067 0.053 0.0154
ax Global 0.041 0.051 0.023 0.038 0.031 0.0105
Bundle 0.112 0.084 0.062 0.066 0.103 0.0220
Az Global 0.072 0.043 0.034 0.048 0.063 0.0153

Std: standard deviation.
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