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Abstract

In order to optimize the odometry estimation problem in the visual SLAM process of mobile robots,
the semantic information optimization of visual images makes the robot’s pose estimation in the
process of map construction more accurate. In this paper, an improved visual odometry optimiza-
tion algorithm is proposed. Based on the semantic visual odometry algorithm, this algorithm pro-
poses a constrained optimization algorithm for visual odometry relying on the invariance of se-
mantic features. By constructing the semantic reprojection error loss function detected by the se-
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mantic segmentation network, and optimizing this function, the odometer in visual SLAM can be
optimized with higher precision. After experiments, the visual SLAM algorithm combined with the
odometer optimization algorithm proposed in this paper has optimized the odometer errors in
both the dataset and the actual environment.
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Algorithm 1 Optimizer

Input: P=(P;,i=0,...,k—1),T,maxcount, Semn
1: while mazcount > 0 do
2: fori=0—-%k—-1do

3: E(P,T,Sem)+ = (€} ,..(P;,T) + €4, (P, T, Sem)) IHRITHRE
4: end for

5: if E <= minFE then

6: mazcount = 0 RZEFAAER, L0040

7 else

8: T =LM(E,P,T) fRAtRH#

9: mazxcount— =

10: end if

11: end while

Figure 1. Pseudocode of semantic constraint optimization process
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Table 1. Experiment result
1 LWHER

A XF R TUM SRR
ORBSLAM3 1.95m 3.67m

ORB SLAMS3 + VSO 1.84m 3.25m
ORBSLAM3 + ASCiT A4k 1.77m 3.22m
VSO Ak it 5.64% 11.44%
A LA b B 9.23% 12.26%

5. &hig

ARSCHFGE T S SLAM Hr i) Wl R BIASE SLAM A - o AR vF DL G sl Ak . SCrh/ 4]
Tl SLAM DU AE SCRUSE LR TH IR SEBUIR, It 18 SCRARTH AT AL LR K 0 22 A . 33 51
NS B2, ASCHETE SCOLSE BLAR T A2tk b, 4R T — MG fTE U AR THILAL Bk . 25
OB IS AR KB IR e B AT IR, A B PEAL A HL 58 SLAM Sk v i HLAR
o it SEPRSEIUATIN G, ERT 1SR LS BLA B SLAM S5 SR AT il AR E R TR
ONFERIEITE SCOLSE AR, o T AR THRZ AL &5 LU 1 1%~2%F 47T

B O

FESEAR SIS RE S, REANAEAFRRR LG T TARSH B B e 2R 3 IR AERT 7R 1
5o RIS, RS SO0 % A MRS S R K, IR BRI B34 e e AR ST R,
X5 WSOV (% K32 TR 2 5 HERR I AT T 2 s ki o

S5k

[1] B, xIE R, mEe, 55 ETIREZ IS SLAM ZRIAR[J]. HLAS A, 2017, 39(6): 889-896.

[2] Sengupta, S., Valentin, J., Warrell, J., et al. (2013) Mesh Based Semantic Modelling for Indoor and Outdoor Scenes.
CVPR, IEEE Computer Society Conference on Computer Vision and Pattern Recognition, Portland, OR, 23-28 June
2013, 2067-2074. https://doi.org/10.1109/CVPR.2013.269

[3] Zhao, Z. and Chen, X. (2016) Building 3D Semantic Maps for Mobile Robots Using RGB-D Camera. Intelligent Ser-

DOI: 10.12677/csa.2022.124078 773 MR 5 R


https://doi.org/10.12677/csa.2022.124078
https://doi.org/10.1109/CVPR.2013.269

(WS

(4]

[5]

(6]
(7]

(8]

[°]
[10]

[11]
[12]

[13]

[14]

vice Robatics, 9, 297-309. https://doi.org/10.1007/s11370-016-0201-x

Mccormac, J., Handa, A., Davison, A., et al. (2017) SemanticFusion: Dense 3D Semantic Mapping with Convolutional
Neural Networks. IEEE International Conference on Robotics and Automation (ICRA), Singapore, 29 May-3 June
2017, 4628-4635. https://doi.org/10.1109/ICRA.2017.7989538

Bowman, S.L., Atanasov, N., Daniilidis, K., et al. (2017) Probabilistic Data Association for Semantic SLAM. 2017
IEEE International Conference on Robotics and Automation (ICRA), Singapore, 29 May-3 June 2017, 1722-1729.
https://doi.org/10.1109/ICRA.2017.7989203

Lianos, K.N., Schnberger, J.L., Pollefeys, M., et al. (2018) VSO: Visual Semantic Odometry. European Conference on
Computer Vision (ECCV), 11208, 246-263. https://doi.org/10.1007/978-3-030-01225-0_15

Li, P., Qin, T. and Shen, S. (2018) Stereo Vision-Based Semantic 3D Object and Ego-Motion Tracking for Autonom-
ous Driving. European Conference on Computer Vision (ECCV), 11206, 664-679.
https://doi.org/10.1007/978-3-030-01216-8 40

Stenborg, E., Toft, C. and Hammarstrand, L. (2018) Long-Term Visual Localization Using Semantically Seg-
mented Images. 2018 IEEE International Conference on Robotics and Automation (ICRA), Brisbane, 21-25 May 2018,
6484-6490. https://doi.org/10.1109/ICRA.2018.8463150

MR Sit, 21BN, EEME, % £ T EM-ORB EiERIBIPIEE AN SLAM REGHE5E[I]. HAS4E3h, 2020, 50(5):
67-74.
JAR, EHER, KM, 2% BRTHENERPERERHMEMAEED]. BeSth iR, 2019, 56(2):

111-118.
F5 . ST AR SLAM RS i AR 2 73 A [D]: [l 2AArie 3], TERH: Rk, 2019.
Schubert, D., Goll, T., Demmel, N., et al. (2018) The TUM VI Benchmark for Evaluating Visual-Inertial Odometry. 2018

IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS), Madrid, 1-5 October 2018, 1680-1687.
https://doi.org/10.1109/IROS.2018.8593419

Seichter, D., Khler, M., Lewandowski, B., et al. (2020) Efficient RGB-D Semantic Segmentation for Indoor Scene
Analysis. 2021 IEEE International Conference on Robotics and Automation (ICRA), Xi’an, 30 May-5 June 2021,
13525-13531. https://doi.org/10.1109/ICRA48506.2021.9561675

Campos, C., Elvira, R., Rodriguez, J.J.G., et al. (2020) ORB-SLAM3: An Accurate Open-Source Library for Visual,
Visual-Inertial and Multi-Map SLAM. IEEE Transactions on Robotics, 37, 1874-1890.
https://doi.org/10.1109/TR0.2021.3075644

DOI: 10.12677/csa.2022.124078 774 H LR 15


https://doi.org/10.12677/csa.2022.124078
https://doi.org/10.1007/s11370-016-0201-x
https://doi.org/10.1109/ICRA.2017.7989538
https://doi.org/10.1109/ICRA.2017.7989203
https://doi.org/10.1007/978-3-030-01225-0_15
https://doi.org/10.1007/978-3-030-01216-8_40
https://doi.org/10.1109/ICRA.2018.8463150
https://doi.org/10.1109/IROS.2018.8593419
https://doi.org/10.1109/ICRA48506.2021.9561675
https://doi.org/10.1109/TRO.2021.3075644

	一种改进的语义视觉里程计优化算法
	摘  要
	关键词
	An Improved Semantic Visual Odometry Optimization Algorithm
	Abstract
	Keywords
	1. 引言
	2. 相关工作
	2.1. 语义SLAM
	2.2. 语义视觉里程计

	3. 语义优化算法研究
	3.1. 累计误差消除算法
	3.2. 语义代价函数
	3.3. 优化与求解

	4. 语义优化算法实现与实验
	4.1. 语义约束优化算法实现
	4.2. 语义约束优化算法实验

	5. 结论
	致  谢
	参考文献

