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Stereo Visual Odometry Based on Ring Feature Matching

Huang Ping, Cao Zhen , Wang Huan
College of Intelligent Systems Science and Engineering, Harbin Engineering University, Harbin,
Heilongjiang 150001, China

Abstract In this paper, regarding the phenomenon that the basic feature point matching algorithm is prone to
mismatch in visual odometry, we proposes a ring matching algorithm of feature points combined with the
bidirectional optical flow method. This algorithm forms a ring structure between the stereo image and the images in
the front and rear frames. For the images in the front and rear frames, the bidirectional pyramid optical flow
method is used to track feature points and eliminate mismatched feature points. The basic feature point matching
algorithm usually adopts fast library for approximate nearest neighbors (FLANN), but the result contains many
mismatched point pairs. The proposed matching algorithm can not only eliminate the mismatched feature points but
also make the feature points evenly distributed on the images. Subsequently, the perspective-3-point (P3P)
algorithm based on 3D-2D points is combined with random sample consensus (RANSAC) to obtain the initial pose
estimation results. The general graph optimization (g20) library is employed to further optimize the pose estimation
results. The positioning experiments verify that the ring matching algorithm of feature points combined with the
bidirectional optical flow method has higher positioning accuracy.

Key words machine vision; visual odometry; ring feature matching; pose estimation
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Fig. 7 Basic stereo matching results
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Fig. 9 Feature points retained by ring matching
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Fig. 13 Algorithm trajectory. (a) Top view; (b) xyz axis coordinate decomposition value
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Table 1 Comparison of RMSE, MEAN, STD between the trajectory estimated by ours, ORB-SLAM?2,

and Algorithm A and the real trajectory

RMSE /m MEAN /m STD /m
Sequence
Ours ORB-SLAM2 Algorithm A Ours ORB-SLAM2 Algorithm A Ours ORB-SLAM2 Algorithm A
00 1.292 1. 319 5.248 1. 151 1. 189 4. 696 0. 587 0.571 2.343
01 10. 062 10. 581 33.938 9.573 10. 018 28. 257 3.097 3. 406 18. 797
02 5. 660 6.169 11. 365 4.798 5.142 10. 332 3.002 3.408 4,733
03 0. 631 0. 684 1. 031 0.534 0. 5990 0.909 0.336 0. 346 0. 486
04 0. 224 0.215 0.495 0. 215 0.203 0.426 0. 065 0.072 0. 207
05 0.715 0.677 4,207 0. 648 0.602 3.061 0.299 0. 308 2. 885
06 0.636 0. 760 2. 839 0.596 0.710 2.533 0.222 0.271 1.272
07 0.534 0.970 3. 655 0.502 0. 896 3.079 0.183 0.371 1.971
08 3.210 3. 882 13. 001 2.925 3.514 12.555 1.322 1.652 2.594
09 1. 664 2.750 4,668 1.520 2.236 3.561 0.676 1. 601 3.018
10 0.976 1.028 2.817 0.884 0.925 2.628 0.413 0. 449 1.013
4 . RRE, RE, B, & AT =gB0oum ik
(A T B 5 i 15 20 RS (1. WO 156 s 2
B REDCRI  H S TRy R
o . N N N N - 5 u , Tu , Luo , et al. Laser pose
ik PITR AT R f Te T LSE BT R A optimization algorithm based on graph optimization
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s = x W FHER, 2020, 57(8): 081024.
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