5 44 B4 2 1 Z M OE O Vol. 44, No. 2
2023 4F 3 H Journal of Telemetry, Tracking and Command Mar. 2023

Website: ycyk.brit.com.cn

—fETNFIEEANBE M RS SLAM AR
iR, B B M SR, BEM, % B, B B, KELS

(1 JEatE TR Jb At 100081 ;
2 EIE 5 4R A A 1000725
3 db sty g R & R A R R Jb AT 102200)

3
B

&
=

BE: AT RAAZAN TSR ARERA, B —FETETIEEGW B ALR-FSLAM(B iy £ 45 5 3 8 #
W)k, HEATHAETIREGAXT FIN, EHAR LR S ETIHTIE,, ARBRT A% IR 4 ERIER
B, BRI E R RIE— a9k A E, R SLAM R A AR B b e B R, FRIRL R R, ik BAREALHE AR
g ZAKT 5%, EABEHE TR TR A, REKT 3%, %A RIFE, E T SLAM 7 ik e 4% 7
SLAM 240 %K, FAA /a5 BMAED R, BAH - ERE, BEidmdhd, B5FERE% SR TR
SLAM AR It ik B 4 3 w9 45 2 K .

KB BTNk, MM FEAL; W AR ; Bpab s @AME; Gk

HESZES: TNI11.73 XEAPRAERD: A XEHS: 2095-1000(2023)02-0018-09

DOI: 10.12347/j.ycyk.20221203002

SIAMIN: Rk, A, T, . —F A TETFIERGR B AL -FSLAMAE AR[T]. #ni# 4z, 2023, 44(2): 18-26.

A visual inertial SLAM technology based on particle filter

ZHANG Zhenhai', ZHOU Wei', HE Guang', DENG Hongbin', ZHU Wei', KANG Xiao>, ZHANG Zhenshan’
(1. Beijing Institute of Technology, Beijing 100081, China;
2. China North Vehicle Research Institute, Beijing 100072, China;
3. Beijing High-tech Micro & Nano Technology Development Co., Ltd, Beijing 102200, China)

Abstract: Aiming at the problem of positioning and map construction in the intelligent unmanned system, a visual inertial
SLAM method based on particle filter is proposed. This method is designed and implemented based on the traditional particle filter
idea. In the back-end processing, only the pose state is filtered, which effectively solves the dimensional explosion problem of the
traditional algorithm, reduces the amount of calculation while ensuring a certain degree of accuracy, and takes into account the accu-
racy and immediacy requirements of SLAM. The experimental results show that the relative error of the overall positioning accuracy
of this method is less than 5%, and the effect is better in small scenes with suitable lighting conditions, which can achieve decimeter-
level accuracy. It is proved that the SLAM method can fulfill the requirements of SLAM, realize the functions of simultaneous local-
ization and mapping. The method has certain accuracy, stability and robustness. Particle filtering can be applied to the field of visual
inertial SLAM and achieve higher accuracy requirements.
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Fig.3 Stereo visual inertial SLAM method based on particle filter
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Table 3  Error table of test trajectory and ideal trajectory

5 HE XORERIRZE XOPCRERE CPEMIIRE  YOrRECRIRZE YO IRIE SRR R R
1 6 km/h 11.12m 473 m 4.67% 1447 m 3.68 m 3.53%
2 1lkm/h 9.92m 2.15m 2.12% 423m 0.77m 0.74%
3 20km/h 12.87m 4.68 m 4.62% 10.02 m 3.11m 2.98%
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