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E/% T/s
SIFT SURF ORB NAAE SIFT SURF ORB NAAE
93.1 92.7 90.4 93.2 0.232257 0.148541  0.026944  0.027 153
74.2 72.6 70.1 75.1 0.208 369  0.096 748  0.024 951  0.253 923
88.3 87.9 85.4 88.5 0.190356  0.104689  0.024943  0.253 158
95.1 94.2 91.6 94.5 0.243312  0.165837 0.438740 0.043915
75.1 74.4 70.2 75.6 0231795 0.120623  0.422670  0.042 951
89.9 90.5 86.3 90.2 0231423 0.123521  0.416390  0.041 950
e=l(£+g+£jxloo%. (8) ’ ’ ’
3\y 0 ¢ , ,
: 4 E :
T. >
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USV navigation attitude angle extraction method based on image feature
detection and matching

HE Weiye, JIN Guang’
( Faculty of Electrical Engineering and Computer Science, Ningbo University, Ningbo 315211, China)

Abstract: The rapid development of computer vision has made it possible to assist the navigation of unmanned
surface vessel (USV). In the cruising process of the USV, obtaining the heading of the hull is an indispensable
basis for navigation control. Feature matching is an important part of USV-related vision technology, and a key
step in functions such as target recognition and positioning. The basic step of obtaining the motion posture of the
USV is to extract and match the features of the front and rear frame images effectively. Aiming at addressing the
problems slow speed and low accuracy of image static feature extraction in the water environment, the authors
propose a navigation attitude angle extraction (NAAE) method. Firstly, the image is preprocessed and features
are extracted from the effective area. Secondly, an initial feature matching strategy is designed based on the
similarity of descriptors. Thirdly, the feature matching pairs is filtered to optimize model parameters. Finally, the
navigation attitude angle is calculated using the rotation matrix. Experiments show that this method can
effectively extract the navigational attitude angle of the USV.

Key words: USV; navigation attitude angle; ORB; feature matching



