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Abstract:  Selection of effective feature extraction techniques is essential for Visual SLAM using spherical images. We propose
a method to estimate pose by utilizing mutual nearest neighbor matching by calculating the similarity among all feature points
and adaptively filtering them. By using the proposed method on the feature points detected by SuperPoint, we achieved an

improvement in the accuracy of pose estimation.
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Fig.1 Detection of feature points when self-location estimation
by OpenVSLAM fails on a farm.
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Fig.3 Example of outdoor scene used in experiment.
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Fig.5 Ablation study on SuperPoint feature point matching.



Fig.6 Feature point matching on farm using tangent plane pro-

jection, SuperPoint, and the proposed method.

Fig.7 Feature point matching on farm using SuperPoint, k-

nearest neighbor matching, and Lowe’s ratio test.

Fig.8 Feature point matching on farm using tangent plane pro-

jection, SuperPoint, k-nearest neighbor matching, and Lowe’s

ratio test.
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Fig.9 Feature point matching on farm using tangent plane pro-
jection, SuperPoint, mutual nearest neighbor matching, and

Lowe’s ratio test.
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Table 1 Computation time per single pair when number of feature points is limited to 500.

Methods

Proposed | orb torb | sphorb

sift tsift | alike | talike | spoint | tspoint | Ltspoint

Feature point detection (s) 0.49 024 | 024 | 0.18

025 | 0.75 | 020 | 0.37 | 0.24 0.49 0.49

Matching (s) 0.006 | 0.011 | 0.014 | 0.001

0.011 | 0.011 | 0.010 | 0.011 | 0.012 | 0.012 | 0.013

LM 21T > TOWRWHEAZE TN 5. O
BrrlRe 270, SBRIIERORYE T -2 2R L
TR e HE DRl Z ED 2 FETH 5.
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