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Stereo Visual Odometry Algorithm Combined with Optical Flow Tracking
LI Weidong, ZHU Xuhao

(School of Automotive Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: Aiming at the problem that the real-time performance of the system becomes low due to the frequent calculation and
matching descriptors of the feature-based visual odometry. a stereo visual odometry combined with optical flow tracking is proposed.
Firstly, the initialization is performed to generate the initial key frames and map points, then in the tracking thread, the optical flow
tracking feature points are used to obtain the matching relationship, calculate and optimize the camera pose. After meeting the condi-
tions for the generating key frames, the current frame is taken as a key frame, the ORB feature points of the image are extracted, the
descriptor matching is used to obtain the matching relationship with the feature points of the previous key frame, and triangulate to
generate new map points. Finally, the new key frames and map points are optimized using the sliding window algorithm in the optimi-
zation thread, and the redundant key frames and map points are eliminated. In the KITTI data, the experimental results show that the
trajectory error of the proposed algorithm is at the same level as that of the ORB-SLLAMS3 algorithm in the trajectory err and stereo
mode, and the real-time performance is greatly improved. The average time for tracking each frame image is reduced from 52 ms to 16
ms. In the case of ensuring high precision, the running speed is greatly improved, and it has a high practical value.

Keywords: visual odometry; simultaneous localization and mapping; feature matching; real-time performance; trajectory error
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06 2.53 0.58 1.92
07 1.56 0.73 1.41
08 3. 64 3.33 3.59
09 3.25 3.11 3.24
10 1.05 1.03 1.03

2 WOR THRIEAE KITTI 4R 4R 134 558 5 — i B &
ST TR B EFIR] . E T R B I A A BR AR R T G A O A R
FRIEMORIRIILEL S R, AR T EE I A#HA F LR,
H 17 3R TR R F . A T CH BT 1) ORB-
SLAMS3 By, i i) o0 o B AR o1 30 1% 30 o g — T Jor 48 9%
BT 25 ) 52 ms FEAIKE] 16 ms, A 551 01 & m A
Bha, BALFERBBEHRE, BT HRIEBERE RS

23 T b 2 A G B T IJIMLIEDJ [ AR L A A 4 e 4
F 2 EET—WIEGOT S FE R
e o B B FERT /ms ‘
ORB-SLAM3 PR

00 4541 51 16

01 1101 61 31

02 1661 52 14

03 801 50 15

04 271 53 15

05 2 791 52 17

06 1101 54 16

07 1102 50 17
08 4071 51 16

09 1591 52 14

10 1201 54 14
Mt 23 202 52 16
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LI i 5 4

% 32 &

A g, AR KT ORB-SLAMS 55 3% s 1 75 ik i B B
FAGE SR T, BB — DI U A2 20 ms, SCRS 1
REAHERMAETE. L8 Bal LUA . Prde tlog LR 3153 ik
TESCHPERE EAF B R R, A k& LAENE
ORI/
3 HRiE

BT IR I A 3 O LR T A BB UC I A O 1 T B
A G PEREAS 22 19 TR) AL, i HE — 4 5 6 U B 1 XU H
ot AT . IR A 00 BR AR T A O IR B B 4
AIE AR ARIIC E 56 & o TF 5 I LA AR UL 25 AR 5 B
IR BORIUE e ORB $FAE 51, I = A1 4k H 8 i s 181 5, Bl
BT B OB WU 3 1] 4 A Sl B T rp AT . T
LR TR I 18] R OGO B . AN BETH 30 RIS e i 34 1
[ >R FH ¥ 3 o Bk R A A, PR BT A B YOG B T 2y
HRFR . PMTA BRI 12 2l R R iR . fE KITTI
B g by scs W], B e LR O Rk W] DATE B
JERITEOLT . A F ARSI E L, BA B i S
(. BT A SO $E AR5 MR T B0 A A [l A A
MaE e ae, WA Z— B SLAM 2%,
FEAT 0130 10 1 52 G 2 AT B AR . DAL A Tl A 0 A 4
ST RE R T — B By EEH TN A
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