LIS

Ll

ELECTRONIC MEASUREMENT TECHNOLOGY

49 % B 14
2026 4F 1 H

O N

DOI:10. 19651/j. cnki. emt. 2518709

A T A B4 5 S8 8 80 L 5

fa
(B%IAEREY

2 i

FEEF R | 710048)

W OE: BRI T A E B A IE B BT B AU BE AL, $2 10 T — B B T 2 RIS 2 R o R i AL S 5 A R
W EILEREALE . LIRSS A RR 2 IR 5 AR IR 2 R AR TC A 2842 3l PR 45 14 3 25 R P 08 4 e A0 U U SR 5 AE
MRS ET R RR 2 BRI R RCR AP S S BB A A FUR R 2 08 I U3 s AR 4R PR R A Al 11 g
SO A T AL AL R G LA T E AN S XA LB P, B TR A A R, SRR BT
GBI TT 1 IR B RAE T AN 5 AL B A TR 2B AL 2590 AE R AN E G 5t T it ERBEET 50% .,

KRB : RBUATC AR s DR AR 8 ROR S UB P B BUR IR & U8 R IR I

FESFES: TNI02. 1 XHkARiIRED : A ERREZRSERG: 510.50

Research on the mechanism of filtering algorithms for
integrated navigation of low cost unmanned vehicles

Yang Xian Yang Yuanchao

(School of Electronic Information, Xi'an Polytechnic University, Xi'an 710048, China)
Abstract: To address the navigation accuracy challenges of low-cost unmanned vehicles in complex motion
environments, this paper proposes an integrated navigation filtering algorithm based on multi-modal motion
characteristic decomposition. The method combines Kalman Filter and Cubature Kalman Filter dynamically selecting
the optimal filtering strategy according to the motion characteristics of the vehicle. In low-dynamic environments, the
Kalman Filter is used to improve computational efficiency, while in medium-dynamic environments, the Cubature
Kalman Filter is applied to enhance nonlinear state estimation capabilities. The proposed method is validated through

simulations using the Precise Strapdown Inertial Navigation System toolbox, analyzing UAV and UGV trajectories.

Experimental results show that compared to traditional filtering methods, the proposed algorithm reduces position

estimation errors by 25% in UAV scenarios and improves computational efficiency by 50% in UGV scenarios.
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Fig. 1 Principle of Kalman filter algorithm
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Fig. 2 Principle of unscented Kalman filter algorithm
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Fig. 3 Principle of particle filter algorithm
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Fig.5 UAV trajectory simulation
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Fig. 6 UGV trajectory simulation
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