HCI2010 st=LH S

A|ZH 72t FHS ISt 3xHH S2ollA{Q] Keypoint MEd e

oi

Keypoint Selection Algorithm for Real-time Camera Tracking in 3D Environments
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Abstract ~In this paper, we propose a real—time camera tracking method in 3D and a novel efficient
keypoint selection algorithm for it, Generally, the 3D coordinates of features and their projected 2D
points onto an image plane are required to compute a camera pose in a 3D environment, The
real—time camera tracking is to find the matching relationship between 3D and 2D points, In this
paper, we address a robust method which recovers camera poses in real-time when a large amount
of 3D data are given as results from off—line processing, First of all, we obtain large image set of
the environment and extract SIFT features from the image set, Then, we reconstruct the scene in
3D with SIFT descriptors, It is difficult to guarantee the real—time performance when we use all
the 3D data because of large amount of data and CPU requirement, To overcome the problem
mentioned above, we evenly divide all features in the 3D space, Then, we select the features that
can be seen to many images and save them in an octree structure, The saved features are matched
step by step from the higher level set. Finally, we carry out the fine matching, Using the proposed
method, we could get 6~10ms to process one frame including the camera pose estimation with a
640X 480 image, In the future, the proposed method will be exploited in Augmented Reality
applications or robot navigation area,
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