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Abstract In this paper, we propose a hybrid system which combines an inexpensive camera with gyro and acceleration
sensors for precise position and rotation estimations. When only gyro and accel eration sensors are used, it is known that drift
error occurs with time. On the other hand, when only a camera is used, the drift error does not occur, but it is difficult to
continuously obtain the position and rotation due to occlusions. Therefore, we propose the combination of the
gyro/acceleration sensors and the camera by the Kalman Filter to solve each sensor’s problem. In concrete terms, using the
SIFT-features, rotation and trandation vectors are calculated by the motion stereo method. Next, the errors of gyro and ac-
celeration sensors are corrected referring to the rotation matrix and the trand ation vectors which are obtained from the cam-
era-captured image information. Experimental results showed the effectiveness of our method.
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