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Feature Matching Algorithm Based on Improved Binocular ORB — SLAM3

SAN Hongjun'? FENG Jinxiang' CHEN Jiupeng'? PENG Zhen' ZHAO Longyun'

(1. Faculty of Mechanical and Electrical Engineering, Kunming University of Science and Technology, Kunming 650500, China

2. Yunnan Provincial Key Laboratory of Advanced Equipment Intelligent Manufacturing Technology, Kunming 650500, China)

Abstract: Aiming at the problem that the traditional ORB algorithm fails to meet the high-precision
localization requirements due to the high mis-matching rate in the binocular feature matching stage, a
feature matching algorithm based on the improved binocular ORB-SLAM3 is proposed. The nearest
neighbor matching algorithm ( FLANN) is introduced in the feature point matching stage, and more
accurate matching pairs are filtered out by setting the ratio threshold, and the adaptive weighted SAD —
Census algorithm is introduced in the binocular ORB — SLAM3 three-dimensional matching, and the
geometric distances between the cases are taken into account to recalculate the SAD values and merge
them with the Census algorithm to improve the stability and accuracy of feature matching, while the
adaptive weighted SAD — Census algorithm is introduced. At the same time, the adaptive SAD window
sliding range is added to further expand the search distance, so as to filter out the correct matches to
improve the accuracy of the system. Experiments are carried out in the EuRoC dataset and real indoor
scenes, and the results show that compared with the pre-improved ORB — SLAM3 algorithm, the
localization accuracy of the improved algorithm is improved by 23.32% in the dataset, and nearly 50%
in the real environment, thus verifying the feasibility and effectiveness of the improved algorithm.
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Tab.1 Comparison of absolute trajectory error (ATE) results
. ¥ r iR 25/ m PR 5 A1/ m’ b ifE 2%/ m
BESR ORB — SLAM3 A S ORB — SLAM3 AR S ORB — SLAM3 PR

MH_01_easy 0.048 8 0.0383 8. 668 4 5.3545 0.029 1 0.0215
MH_02_easy 0.0452 0.0373 6.1358 4.1838 0.0225 0.0177
MH_03_medium 0. 060 2 0.0400 9.5453 4.2289 0.0233 0.0162
MH_04 _difficult 0.0800 0.0525 12.6450 5.4633 0.044 0 0.0251
MH_05 _difficult 0.059 6 0.0413 7.8810 3.797 1 0.0324 0.0217
V1_01_easy 0.0913 0.0859 23.9516 21.2118 0.0325 0.029 2
V1_02_medium 0.0732 0.062 3 8.2679 6.018 5 0.0239 0.018 8
V1_03_difficult 0.1196 0.0753 29.967 1 11.8812 0.0452 0.033 4
V2_01_easy 0.099 2 0.0759 21.706 4 12.749 3 0.063 7 0.0311
V2_02_medium 0.113 4 0.082 6 29.690 8 15.788 4 0.048 5 0.0556
V2_03_difficult 0.3216 0.287 4 173.074 0 124.736 0 0.1883 0.1636
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Tab.2 Comparison of absolute trajectory error (ATE)
results of different SLAM algorithms m

i VINS — Fusion ~ OV2 — SLAM A C& 3
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MH_02_easy 0.2849 0.047 8 0.0373
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V1_01_easy 0.2298 0.092 6 0.0859
V1_02_medium 0.3205 0.1005 0.062 3
V1_03_difficult 2.7859 0.2449 0.0753
V2_01_easy 0.264 8 0.1172 0.0759
V2_02_medium 0.298 6 0.1011 0.0826
V2_03_difficult 9.3023 2.0502 0.287 4
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Tab.3 Comparison of real environment absolute

trajectory error (ATE) results

ZH ORB - SLAM3 A
KRR 2/ m 0.1586 0.0928
R 2 /m 0.086 5 0.0396
HFE R 2%/ m 0.0856 0.035 4
/MR /m 0.0219 0. 006 6
Y175 iR 22/ m 0.088 9 0. 0442
R 22575 Fl/m’ 22.872 8 1.4521
FriE 2/ m 0.0206 0.019 4
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