B354 BRER T HBOR R Vol3 No.d
2021 4 12 H Chinese Journal of Intelligent Science and Technology December 2021

EFM4# M-ORB B9 58 SLAM B 35— IE ) B 5%

4607, AEEH Y, AR, iz, ARy
L TR LS5 B TR, TR JTE 4750045
2. IR TR Bl [ B R B BRI S 580 5, TR T 475004
3. EERHE (FID HRAHE, )R WYI518052)

 E. HIE SLAM AR B IE AT, RS i E i E A R RS, XS EUR > HARTE SLAM B
DAY A A TR A [ PHER R SRV B R G BAURZE . PRSI, 4R —FP 3 T 20 M-ORB [#3 SLAM
L PR ISR, A2 PG I P 75 PR ) AR AR, R i SRR ) 43— 30 SRS A 30 S o R 1] B 2> 5 e
FRRLE R EA T 1938 N4 BOACER, 19 2137 5045 R HERG 48 « 75 TUML KITTI P2 JF i 48 _LdbAT 70 L sess,
S G R LW], PR WA B AT S R PR, IFEANARHERA PRI R, 425 SLAM (¥ 521 5 S He bk
KR AL SLAM;  PAIEARLIN; GalSRAEAY, 1Rl 30 SOR A

HESES: TP242

XEKFRIRED: A

doi: 10.11959/j.issn.2096—6652.202148

Improved M-ORB based direct-loop closure
detection algorithm for visual SLAM

LI Wei'?, REN Menghan'?, HUANG Weihao'?, DU Xiaoyu'?, ZHOU Yi'?

1. School of Computer and Information Engineering, Henan University, Kaifeng 475004, China
2. International Joint Research Laboratory for Cooperative Vehicular Networks of Henan, Kaifeng 475004, China
3. Eagle Drive Technology (Shenzhen) Co., Ltd., Shenzhen 518052, China

Abstract: Most kinds of direct methods do not extract image feature points in the front end of SLAM system, resulting in that
they cannot use loop closure detection with bag-of-words models to eliminate the cumulative error of the system. To resolve this
problem, an improved mature-oriented fast and rotated BRIEF (M-ORB) based direct-loop closure detection algorithm for visual
SLAM was proposed, which designed an improved M-ORB, generated the bag of words model required for loop closure detec-
tion, and then used the term frequency-inverse document frequency (TF-IDF) algorithm to adaptively assign weights to the visu-
al words in each sub-node of the dictionary tree. Finally, an accurate representation of the scene information was obtained. In the
end, the proposed algorithm and conducted comparative experiments were verified though two public data sets TUM and KITTI.
The experimental results show that the algorithm proposed in this paper can effectively detect the loop closure, and has better
real-time and robustness performance without reducing the accuracy.
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