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Thesis Summary

For camera or object pose estimation, discovering correspondence is vital to many autonomous
systems working in indoor and outdoor environments. Correspondence discovery techniques and their
applications are divided into three topics: 2D-2D, 2D-3D, and 3D-3D, in terms of input dimensions,
where 2D and 3D present RGB image and point cloud, respectively. Although many approaches on
each topic have been proposed, they face critical issues of scale ambiguity, keyframe-based, time-
consuming pre-learning, and initial sensitivity, because they have input data constraints, real-time

behavior priority, and non-fulfillment of input data.

This thesis firstly proposes a framework of 2D-3D correspondence discovery for estimating a camera
pose with vehicle camera image and LiDAR point cloud, which can process every frame (not selecting
only keyframes) and calculate the absolute camera pose (not having a scale ambiguity). The proposed
method employs an algorithm to unify the input data dimensions by generating candidate images from
the 3D point cloud for a feature space integration. This feature space integration allows for the
correspondence discovery between different dimensions' data.

This thesis experimentally demonstrates that the proposed method can accurately estimate the

vehicle pose and shows the possibility of integration with conventional methods.

This thesis also proposes a novel deep learning-based 3D-3D correspondence discovery method
for point cloud registration called CorrespondenceNet (CorsNet). In contrast to the conventional
approaches, the proposed method integrates feature spaces of global features with per-point local
features to effectively utilize point cloud information and regresses the point cloud correspondence.
Due to this feature space integration, the point correspondence is robustly estimated without being
affected by the initial perturbation.

Through experiments, the proposed method is trained as well as the latest conventional approach and
well-known classical algorithms using a dataset, validating the accuracy of the seen and unseen
category registration. This thesis also discusses the benefits obtained from regressing the

correspondence based on the experimental results.




