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Adjustment of Alignment Error of Disparity Images Around a Crane Generated from Moving Images
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[bookmark: _Toc498243632]ABSTRACT
Automation in construction site requires rapid generation of a three-dimensional (3D) map of the crane's surroundings. One approach to the mapping is to use disparity images generated from moving images acquired from a monocular camera attached to the tip of the crane boom. In existing methods, disparity images are obtained by rectifying the frame images and calculating the disparity for each pixel. For the rectification, homography matrices between frames are utilized, which are used repeatedly to unify the coordinate system of the disparity images and align them. However, as a result of using homography matrices repeatedly, the accumulation of errors appears, causing the origin position is away from the actual one. Our approach is to change the crane orbit from the conventional one-way orbit. Currently, we examined a method of returning to the starting point using a round-trip orbit, and we calculated and adjusted the error closure in positioning using the homography matrix. We calculated the error closure by tracking the image centers, using parameters such as crane rotation angles and distances between principal points estimated from homography matrices. In this case, the error closure was adjusted by distributing it equally to each disparity image. However, this method resulted in an wrong estimation of the error closure and incorrect adjustment of the disparity image positions. The cause was the estimation accuracy of the parameters estimated from the homography matrix, and in particular, the effect of the estimation error of the crane rotation angle is expected to be significant. Therefore, improvement of the estimation accuracy of the error closure or the use of other trajectories may be considered to improve the accuracy of the positioning. These methods are expected to improve the accuracy of positioning between disparity images, which will contribute to improving the accuracy of 3D maps.
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