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Fig.3 The Structure of Feature Descriptor
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An Improved Registration Method for Outdoor Mobile Augmented Reality

HUANG Bihui'? WU Yong'® ZHENG Senyuan' LIN Yuehuang'

1 School of Geographical Science, Fujian Normal University, Fuzhou 350007, China
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3 Fujian Provincial Engineering Research Center for Monitoring and Assessing Terrestrial Disasters, Fuzhou 350007, China

Abstract: Aiming at the poor real-time and robustness of registration method for outdoor augmented reality
while mobile devices was used, a new image registration method based on improved speed up robust fea-
tures (SURF) algorithm and Kanade-l.ucas-Tomasi (KL.'T) algorithm in the mobile augmented reality is pro-
posed. The method improves the SURF algorithm by combining the fast retina keypoint (FREAK) algo-
rithm which has a very good performance of extracting descriptors, expressed in speed, quality and quanti-
ty, SUFREAK algorithm is formed. It makes up for the shortcoming of slow feature points extraction in
SURF algorithm. SUFREAK algorithm improves the descriptor extraction efficiency and maintains the
better robustness of the algorithm at the same time. Using the correlation between the close frames of
video, the KL'T optical flow tracking algorithm is used to track and predict the position of natural feature
points in the open air, it will be effective to improving the real-time performance of image registration
method. The experimental results show that the improved SURF algorithm has higher real-time performance
and robustness under complex outdoor environment conditions, and the registration method of mobile
augmented reality based on improved SURF and KLT algorithm has a good real-time performance of
system and the efficiency of image recognition has been greatly improved.

Key words: mobile augmented reality; registration method; SURF; FREAK; real-time performance;

robustness
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