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O ABSTRACT 0O

Dense 3D-reconstruction from images is considered a multi-stage and slow process in
computer vision. However, it is also important because of the data nature that it gives
about the 3D shape of the different objects. If these objects are in places hard to reach by
humans, then a remote-controlled robot may be used to do the job.

In this paper, a method to solve the previous problem is presented. The method depends on
a camera mounted on a robot and a velocity sensor attached to that robot. The robot has to
map the environment and localize itself within it simultaneously, using the Extended
Kalman Filter approach. The output data is used to build a 3D model, for the object of
interest. The goal here is to increase the accuracy using the covariance data of the
estimated camera poses. This helps in choosing a subset of the images for the 3D-
reconstruction. Lastly, a dense point cloud is formed after a bundle adjustment process.

Many experiments were done using simulation to compare the performance with and
without considering covariance in the image selection phase then in the Sparse Bundle
Adjustment (SBA) phase. At the end, the results were discussed.

This paper concludes that selecting the images with consideration of the covariance gives
better accuracy than ignoring it. While considering the computed 2D-projections
covariance in SBA cost equation did not show any increase in the overall accuracy.
Keywords: Extended Kalman filter, Covariance matrix, Simultaneous Localization and
Mapping, Sparse Bundle Adjustment, 3D-Reconstruction, Structure from motion
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