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Table 1

Comparison of scene matching accuracy

Matching result

Rotation Scale True position Noise levels Our algorithm PHD
Position Rotation Position
0 0 45,45 0 45,45
2 1.1 0. 05 45.2,45.3 2.3 44,46
4 1.1 45,45 0.1 45.5,44. 4 4.5 50,47
6 1.1 0.1 45.5,45.7 6.5 No matching
8 1.1 0.2 44.2,45.6 8.6 No matching
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High-speed Scene Matching Algorithm Based on BRIEF Descriptor
for INS Integrated Navigation System

CHEN Fang"?,XU Yun-xi'
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(2 College of Automation Engineering , Nanjing University of Aeronautics and Astronautics » Nanjing 210016 ,China)

Abstract: For the scene matching aided inertial integrated navigation system needs to get both the aircraft
position errors and the course deviation relative to the present flight path simultaneously, a high-speed
scene matching algorithm based on BRIEF descriptor is proposed, especially for device with the limited
computing resources. First, center surround extremas is extracted. Then, feature points’s binary robust
independent elementary features descriptor and match features are calculated by computing hamming
distance between descriptors. Finally, group sampling consensus is adopted to remove the false matching
points and the least square algorithm for getting the high accurate aircraft position and course deviation.
Performance evaluation experiments for scene matching show that the proposed method is superior, better
than traditional algorithm in matching adaptability, speed,accuracy and robustness. In the reference image
with 250X 250 pixels and real image with 160 X160 pixels, the total computing time of algorithm is about
40ms. Therefore, the proposed algorithm can meet the high performance needs for matching navigation in
the INS integrated navigation system.

Key words: Navigation system; Scene matching aided navigation; BRIEF descriptor;Image matching





