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Abstract

Feature matching is one of the fundamental issues in computer vision and image
processing. Recently, texture based keypoint matching is regarded as a generic
approach for various objects. However, this approach does not always work
because they need rich texture on the objects. In this thesis, two different
approaches using geometric feature and temporal feature are investigated toward
texture-free keypoint matching.

In the geometric feature based approach, on-line learning of geometric features for
keypoint tracking is developed. Because the features are not invariant to the large
range of views, the variety of the features needs to be learnt while moving a
camera. Learning new geometric features contributes to wide base-line keypoint
matching as keypoint tracking.

In the temporal feature based approach, the change of the brightness in temporal
images is utilized as a feature. In order to generate the change, a blinking light is
selected as a device. By setting unique blinking pattern into each light, matching
lights captured in different views can be performed.

These two approaches are applied to three augmented reality systems and one
photogrametric system. In an augmented reality based pool supporting system,
camera pose estimation with respect to a pool table is performed using geometrical
relationship of table corners. The geometric feature based keypoint tracking
contributes to free camera movement with stable augmentation in augmented
documents. In addition, the geometric feature can achieve map image retrieval
and free camera movement in augmented maps. For the photogrammetric
measurement of outdoor constructions in the dark, lights are utilized as markers
for establishing correspondences in the dark images.




