F43 55 2

2021 4 3 A

Vol.43, No.2

ROBOT Mar., 2021

DOI: 10.13973/j.cnki.robot.200245

ETFEFRIT] RGB-D fHHLBIL 518 SLAM F57%
A, HERE

RBERZFF) S50 BE, Widk B 430072)

1 OE: A Eree B SLAM (FD e A S E AIED) FARTaA L 7 EIE B s LA i IMU - IR
HHEIL) BAEKMT REREE T RIS, R —METE5 1T RGB-D FVLFIFL B 1% SLAM J77% ——VINS-
RSD J5i%. VINS-RSD J7 %It &35: 75 1] RGB-D BIME AN IMU X} R G HEATWIHEAK, 30 5 925 ) 4 41E 1100 50 J2 o) 4 7 B
IS AT RS T, R — s BAS A T8 R R ECEAT I 3 i DRk, N TIFIRZ 7%, 78 WHU-RSVI £4
£ (P LRl EHIME T —ANAT DU RGB-D A5 I SLAM 803k (0 TP VR IR S R & I AT S0 IE. 45 %m, 5
VINS-Mono J5i%AHEL, VINS-RSD Jii: 3 iR R ZSFIIME T T 30.76%, 3R IAZI7VERERIG B IR E G 2.

KR R e S E A Wit SH R RGB-D

FESES: TP242 NHERFRIRAD: A

TEHS: 1002-0446(2021)-02-0193-10

A Visual-Inertial SLAM Method Based on Rolling Shutter RGB-D Cameras

CAO Like, XIAO Xiaohui
(School of Power and Mechanical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: For the current monocular visual-inertial SLAM (simultaneous localization and mapping) systems, the accel-
eration excitation is necessary, and the system accuracy will decrease in the case of high IMU (inertial measurement unit)
noises. To solve those problems, a visual-inertial SLAM method based on rolling shutter RGB-D cameras is proposed, named
VINS-RSD method, which combines rolling shutter RGB-D image and IMU to initialize the system. The rolling shutter ef-
fect is corrected by controlling the feature velocity, and a loss kernel function with confidence factor is applied to the sliding
window optimization. An open-source depth dataset extended from WHU-RSVI dataset is developed to evaluate the RGB-
D visual-inertial SLAM method. Experiments are performed on the dataset and the root mean square error of VINS-RSD
method is reduced by 30.76% compared to VINS-Mono (monocular visual-inertial system) method, which demonstrates that
the proposed method can achieve a higher tracking accuracy.
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Fig.1 The principle of the global shutter camera and the rolling shutter camera
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Fig.2 Overview of RGB images and corresponding depth images in the dataset
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Fig.6 The absolute trajectory error comparison of the medium sequence of trajectory 2 under VINS-RSD algorithm and VINS-Mono
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Fig.7 The errors of trajectory 2 in X, Y and Z axes under VINS-Mono and VINS-RSD algorithms
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Tab.3  Absolute trajectory errors of trajectory 2 with loop closure (unit: m)

el T3l RKMHE Bl il w/ME B
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Bk 2 v
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Tab.4 Absolute trajectory errors of trajectory 2 without loop closure (unit: m)
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5 #5112 (Conclusion)
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