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Improved method of visual odometer based on VINS
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Abstract: Simultaneous localization and mapping (SLAM) is one of the main research topics in the field of robotics. In
order to solve the problem of how to estimate the camera pose according to the image, an improved visual odomety
method based on VINS (ORLK-VINS) is proposed in this paper. First of all, the image information is obtained by the
stereo camera; secondly, the image information is processed by histogram equalization to improve the image contrast and
brightness; then, the original image feature extraction algorithm is improved by introducing FAST corners with direction
in the ORB algorithm. Finally, the extracted feature points are tracked and matched by forward and reverse LK optical
flow to ensure the accuracy of the matching feature points. The experimental results show that the improved visual
speedometer has better real-time performance and positioning accuracy in some scenes than the mainstream VINS-Fusion
algorithm.
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VINS-Fusion 3.528 2.823 1. 966 2.573 1.192
04 ORLK-VINS 2.003 0. 834 1. 197 1.105 0.570
VINS-Fusion 2. 820 1. 153 1. 268 1.510 0.722
4 ®= B open-source slam system for monocular, stereo, and
rgb-d cameras[ J]. IEEE Transactions on Robotics,
AR T —FEF VINS 899058 B RE 3 olo ik 3 vk 2017,33(5): 1255-1262.
ORLK-VINS, XJ X B A8 #1000 21 (9 & 15 5 5%, & k17 [4] LI M, MOURIKIS A 1. High-precision, consistent
L P P4 A Al Ak R AR g B 3 B MO R A A 4R IR EKF-based visual-inertial odometry [ J ]. The
77 30 ARBUH A J7 181 9 FAST R5AIE A5 5 i 3 1 56 3L 1% ilf International Journal of Robotics Research, 2013,
FFIE S R AE mOG W VBB . 76 JF I 1Y EuRoc %540 46 F0 32(6): 690-711.
KITTI #dls 4 b 5250 245 R R0, A SCH i Lo B AR 3 [5] SUN K,MOHTA K,PFROMMER B, et al. Robust
SR T5 SR AT AT A9 BT R TV M A £ B B B b A R AR stereo visual inertial odometry for fast autonomous
FLSE AR AE DL AC AT 45 . 5 VINS-Fusion #f b 48 SC#2 H flight[J]. IEEE Robotics and Automation Letters,
1) ORLK-VINS fE T 5 (1 B2 5 T VINS-Fusion. 3 2018,3(2): 965-972.
T RGO G R [6] GENEVA P, ECKENHOFF K, LEE W, et al.
5 % % @ Openvins: A research platform for visual-inertial
estimation[ C]. 2020 IEEE International Conference
(10 ik, &5 e e, 00 pR 28, 3 o H A9 A9 ) s s or on Robotics and Automation (ICRA), 2020.: 4666~
S A @ R R (. AL B i S5 R 2 4672.
#3R.2016,28(6) :855-868. [7] LIU Y, ZHAO C, REN M. An enhanced hybrid
[2] MACARIO BARROS A, MICHEL M, MOLINE Y, visual-inertial odometry system for indoor mobile
et al. A comprehensive survey of visual slam robot[J]. Sensors,2022,22(8): 2930.
algorithms[ J]. Robotics,2022,11(1): 24. [8] CAMPOS C,ELVIRA R,RODRIGUEZ ] J G,et al.
[3] MUR-ARTAL R, TARDOS J D. ORB-SLAM2: An ORB-SLAM3: An accurate open-source library for

26 — FES R EAR

LT Hr SRz L T



2023F | B
I 428 5 | 8B

[9]

[10]

[11]

[12]

[13]

[14]

visual, visual-inertial, and multimap slam[]J]. IEEE
Transactions on Robotics,2021,37(6) : 1874-1890.
QIN T, LI P,SHEN S. Vins-mono: A robust and
versatile monocular visual-inertial state estimator[ ] ].
IEEE Transactions on Robotics, 2018, 34(4): 1004-
1020.

KREZ, FEEm, YA, % ZFHmafirsHE
SLAM J7ik [T [ Ah L 7 I & £ AR, 2021, 40 (10)
40-45.

XA, PR B AR AL R T RUZR R AR Y R R
i SLAM 823k 0T]. B Ah L 7 I & 5 R, 2022,
41(3): 14-19.

FHREAR AR SR L, 2R, S SEF L ACE B
e AR RIS AT ] W T S A s R
2021,35(6): 27-33.

DIAO Y, CEN R, XUE F, et al. ORB-SLAM2S: A
fast ORB-SLLAM2 system with sparse optical flow
tracking[ C]. 2021 13th International Conference on
Advanced Computational Intelligence (ICACD , 2021
160-165.

FU Q, YU H, WANG X, et al. Fast ORB-SLAM
without keypoint descriptors[ J]. IEEE Transactions
on Image Processing, 2021, 31: 1433-1446.

TR/NS BB e, — R TR APLE A E ALY

AL H SRz L T

[16]

[17]

[18]

[19]

#

g 9 D&

Ui ORB G B T]. THEHL TR 581, 2021,
57(4): 266-271.

R ) bR AR L S — R 2 R A S R AL
5 SLAM L] ] {04 {2 % % e, 2021, 42 (11D
200-209.

LIU P, ZUO X, LARSSON V, et al. MBA-VO:.
Motion blur aware visual odometry[ C]. Proceedings
of the IEEE/CVF
Computer Vision, 2021: 5550-5559.

QIN T,CAO S,PANJ, et al. A general optimization-
based framework for global pose estimation with

2019,

International Conference on

sensors [ J J. Sciences
arXiv: 1901. 03642.
Ji & S ar. B F BB S 1 ORB R AE UG AE 48

AT, WiF96%,2019,40(4) ; 583-588.

multiple Computer

£ & & v

# AL WSS A L EEAETETT 1 R HLER AR

E-mail:576145181(@qq. com

g R GE s 70D o [ 2o . R 2 E50 05 [ A LA

NFAR,
E-mail: zhgl @sohu. com

HAARFMEEAR — 27 —



