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Iterative Refinement of Range-Measurement Accuracy by
Considering the Direction of Error of Range Images
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We propose the method which refines the range measurement of range finders by taking consen-
sus of multiple range images acquired from various viewpoints. Our method assumes that the error
of range data acquired by laser range finders is the normal distribution along with the view direction.
Thus, we find corresponding points of range images along with the view direction. We iteratively
converge range images to minimize the distance of corresponding points. We describe the effective-
ness of our method by the experimental result of the Nara Asuka Great Buddha. Also we show our

method refines a 3D shape more accurately comparing with the Gaussian filter.
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Algorithm Procedure of Correct Errors
while (error > threshold){
for (i=0;i < nlmage; ++i){
for (j=0;j < nlmage; ++j){
/* Search corresponding points */
/* for all vertices */
if (i !=j) CorrespondenceSearch(i, j);

}

/* Compute the next position of vertices */
Move Vertex(i);

}

/* Update the motion of all vertices */
Update Vertex(all);

}
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O 5: Distribution of errors of Cyrax2500

O 1: Distance measurement error of Cyrax 2500

Average distance [mm] | Var. [mm?] | STD. [mm]
2017.2 (near) 11.0 33
21518.0 (middle) 9.1 3.0
67591.1 (far) 7.7 2.8
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O 6: Artificially created model

(a) Our method (b) Gaussian filter

0O 7: Refined model
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O 8: Compare our method and Gaussian filter

O 9: Great Buddha at Asuka temple
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O 12: Convergence of error
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O 13: Results of merging
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O 15: Enlargement of results
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