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A Visual Odometry Incorporating Uncertainty of
SURF-FREAK Feature Points
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Abstract; Aiming at the poor real —time performance and low positioning accuracy of the depth camera in the positioning process, we
combine the characteristics of the depth camera and fuse the FREAK-SUREF feature matching points on the basis of the traditional ICP al-
gorithm. Firstly,in order to improve the matching speed, the binary descriptor FREAK is used to simplify the traditional SURF feature
point description information to complete the rough image matching. In addition, the initial pose of the camera is estimated by combining
with the epipolar geometric constraints to provide a good initial value for the subsequent fine matching. Secondly, based on the
completion of the rough registration , the spatial position of the feature points and the camera pose error model are introduced into the point
cloud registration algorithm,and in order to compensate for the influence of the small disturbance and the spatial scale on the system,a
distance metric function combining Euclidean and Mahalanobis distance is constructed to measure the matching point pair,and a visual o-
dometer accumulative error model is constructed. Finally,in order to enhance the spatial position accuracy of the feature points and reduce
the cumulative error of the visual odometer, Kalman filter is used to update the spatial position of the feature points after fine matching, so
as to improve the accuracy of the feature point positions and the camera pose. Experimental verification shows that the real —time
performance of this research is better than the mainstream PnP-BA algorithm and SVD-ICP algorithm, and the accuracy is higher than
the traditional SVD-ICP algorithm.
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