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Abstract: 

Annotating and virtually navigating image-based reconstructions of the physical world help to enable mixed-reality (MR) remote collaboration. However, unlike synthetic virtual scenes that inherently contain complete geometric information, image-based reconstructed scenes may have sparse, incomplete geometry. As a result, existing annotation and virtual navigation methods are not optimal, causing the end user experience to suffer. This dissertation addresses this problem by introducing novel constraints for annotation and virtual navigation.
First, we propose to interpret and constrain the rendering of 2D gesture annotations in 3D via an automatic interpretation method and an interactive disambiguation approach, targeting dense and sparse reconstructions, respectively. Due to inherent ambiguities in going from 2D to 3D, existing methods cannot adequately display such 2D annotations in 3D. Experimental results with our new methods indicate that our automatic method can more adequately convey the original drawing intention from different perspectives compared to previous approaches and that our interactive disambiguation interface outperforms a baseline approach and is overall intuitive, easy to use, and useful.

Second, we propose a unifying framework for applying constraints to virtual navigation of mixed-reality scenes. Previous work either fully constrains travel to the input photos or allows free-flight travel in 3D. We argue that both approaches have their advantages but must be unified together into a single framework that can vary the constraints based on different scene properties, navigation tasks, or user preferences. Such a framework should ultimately help us determine if an optimal configuration of constraints exist for virtual navigation in MR remote collaboration scenarios.

In summary, this thesis contributes to enabling simple and useful annotation and virtual navigation for MR remote collaboration.
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