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Abstract We propose an interactive projection technique to display details of a large image in a
high resolution and brightness by tracking a portable projector. A closed-loop based tracking method
is presented to update the projected image while a user changes the position of the detail area by
moving the portable projector. A marker is embedded in the large image to indicate the position to
be occupied by the detail image projected by the portable projector. The marker is extracted in
sequential images acquired by a camera attached to the portable projector. The marker position in the
large display image is updated under a constraint that the center positions of marker and camera frame
coincide in every camera frame. The image and projective transformation for warping are calculated
using the marker position and shape in the camera frame. The marker's four corner points are
determined by a four-step segmentation process which consists of camera image preprocessing based
on HSIL edge extraction by Hough transformation, quadrangle test, and cross-ratio test. The
interactive projection system implemented by the proposed method performs at about 24fps. In the user
study, the overall feedback about the system usability was very high.

Key words : Portable projector tracking, interactive projection, marker segmentation
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