CL PRI ST AR A SRR

“”u%'l/'i % 5

C ONTROL DECISION

SO T RGN AL T ¥
ZEoRAR, YR, BT, KR

FIHASLC:

ZEORAE VR B 4T, R F. 59 80 T JE AL AR sk cg (v 7 iR ). 561 S5 U0, 2024, 39(10): 3253-3260.

TEZR B View online: https:/doi.org/10.13195/j.kzyjc.2023.1083

LT ARG HoAh S

Articles you may be interested in

FE T R B ST A TG AL ) Sk Rk

Autonomous obstacle avoidance algorithm designed for UAV based on convex circular trajectory

Pl 5. 2021, 36(3): 653-660  https://doi.org/10.13195/j.kzyjc.2019.0768

TR BN ORI AL RO 2 55 Rk
Receding horizon particle swarm optimization based video defogging algorithm

PRI 5P, 2021, 36(9): 2218-2224  hitps://doi.org/10.13195/j.kzyjc.2019.1183

HEBL G AL AR B

Anti-interference trajectory tracking control of quadrotor UAV
Pl 5Pk, 2021, 36(2): 379-386  htps:/doi.org/10.13195/j.kzyjc.2019.0875

I3 A TN AL G AR e P il i

Time—varying formation nonlinear control of distributed multiple UAVs

PR S5 . 2021, 36(10): 24902496  https://doi.org/10.13195/j.kzyjc.2020.0136

M IC NHUAE R AR T SE 4 R LR T 72
A low delay networking planning method for micro UAV swarm

Pl 5 HK . 2020, 35(11): 2696-2706  hitps://doi.org/10.13195/j kzyjc.2018.1549


http://kzyjc.alljournals.cn
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2023.1083
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0768
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.1183
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0875
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0136
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2018.1549

393 4510 W % 5 2 K Vol.39 No.10
20244 10 Control  and  Decision Oct. 2024

LR T RANIB SR EM T A

BRI G OEL $AL, K B

(1. KRR YR TARSPT, T K& 116028;

2. KIETW LB N B S ARG .0, 7 KiE 116028)
8 A ANUIE S SR 5t 58 AL AN HERA 1 ) 1, £ — o T 10 A s i) e AL B 77 1. 55 TR
1] VINS-Fusion 52 421, ¥ 56 R F Harris 1 sURVESR RS B M mif5 B, G AR 3 A s 2R R BT £ R
& AT IR AR BESR T, 5 o A A SRR S A R A T AR SR 5 B vk — bl S A T ook S s, 368 T i V2 gk
T ERAL I AR 2245 5., SR B &7 7R 7 V20K 0 e t I 5 ik 2245 B A N R385 B INRAL, IR 73 1A Ak 2R AR
I B ERE B, R IR ZEE B RATAAG &6 5 BB 2 MRS 25 B T A, R E 2 kR
5 5 55 1 EuRoc B4R £ EAT VPAS . SLUG 25 R M, 5 R B v 5t Sl & 0 SLAM R GuAfl Lb, BTd VA TE
SEAAE B A5 2 0 AR T, (A B AT DACRAIE A g P12 B A00%, W A2 T8 AL 8 7 19 S I P 2R
X HEIR): M- SLAM: 5580850 BN WARRM S LG InE
hESES: TP242 XERFRERS: A
DOI: 10.13195/j.kzyjc.2023.1083
IR R, WIE, 5200, . 3580 5 N B AN G AL & A7 75k [7]. #0159k, 2024, 39(10):
3253-3260.

A localisation approach for UAV marginalisation acceleration in weakly
textured scenarios

LI Rong-hua?t, XIE Hui', HAN Xing-yuan®, ZHU Lei*

(1. College of Mechanical Engineering, Dalian Jiaotong University, Dalian 116028, China; 2. Dalian Advanced Robot
System Engineering Technology Innovation Center, Dalian 116028, China)

Abstract: Aiming at the problem of inaccurate localization of UAVs in weak texture scenarios, we propose a UAV
localization method based on edge-based acceleration. Refering to the open-source VINS-Fusion algorithmic
architecture, firstly, the Harris corner point algorithm is used to extract information about the corner points that need to
be optimized. The fusion of sub-pixel corner point algorithms for iterative and accuracy enhancement of extracted
corner point information provides good initial values for back-end optimization threads. Secondly, we design a
marginalization acceleration strategy, filtering visual residual information for optimization by sliding window method,
using the Schur complement method to transform the filtered visual residual information into a priori information to be
added to the optimization, splitting marginalized threads, reconstructing the information matrix, indexing rows and
columns of visual residual information, moving the matrix block containing more information to the lower right corner
of the information matrix, and retaining more a priori information. Finally, it is evaluated using the EuRoc dataset, and
the experimental results show that, compared with the open-source vision-inertial-guidance fusion SLAM system, the
proposed algorithm obtains a significant improvement in positioning accuracy, while ensuring high computational
efficiency and meeting the real-time requirements of UAV positioning.

Keywords: visual-inertial SLAM; low-texture environment; UAVs; sub-pixel corner; accelerated marginalization
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