GRS I G N
ELECTRONIC MEASUREMENT TECHNOLOGY

BATH B 10
2024 5 H

ik Sk

DOI:10. 19651/j. cnki. emt. 2415863

ETHENEFEBESZ GNSS/INS BHEEMmMAE"

MigH wa@'t o 2 A #£Y ZHF
(1. FTEEHAFEKRFAHLFRE LT 100192; 2. L FZREABKXFEHESEFMBALTFTELELEE K 100101)

OE: AR RS R T AR TR SRR S AR 5 1F 5 " O 2 5 R B AR, S B A
AU 2 R 5 R A R AR A ) R, B T — D T S S TR T PR R 4R GNSS/INS A ST k. H e GNSS/
INS [ F B, DL INS S0 £ RS H GNSS W75t INS SE17 3 B & IE , FEARHE GNSS I 5t ) 48 22 15 11 A sREL .
HEAT B3 NI GNSS [ 7B o5 AR , 7T A R ) GNSS £ 28 BE P05 28 A8 1A A i 22 JE T R AR IR GNSS &
A& 22 3o HOF 2 T TR LRI R MR R M, R SR A A SE I AT O P SR E S AE SRR TR T B S
Ji A F s BE I TR T IR 2 A SO0 TR Y S AL 2 T R AR 22 R B R R 22 4 BIREAR T 70. 0106 I 55. 3106, SEHLRM, B
$2 7V B RS BE T v L PR TR A

KBRS R T AUCE R AL H S N

FESZES: TNI6T. 2 XEIRIRE: A ERFAEZR LN 420. 10

Integrated navigation method for vehicle GNSS/INS based on
adaptive factor graph

Zhao Hailin' Liu Fuchao'* Zhao Hui'"*

(1. School of Automation, Beijing Information Science &. Technology University,Beijing 100192, China; 2. Beijing Key Laboratory of

Liu Ning'”’ Wang Guigi'

High Dynamic Navigation Technology. University of Beijing Information Science & Technology,Beijing 100101, China)

Abstract: In response to the significant challenges posed by multipath effects, signal attenuation, and frequent
occurrences of gross errors and cycle slips in short-term occluded environments, which diminish the accuracy and
robustness of vehicular satellite navigation systems, this paper proposes an integrated navigation method for vehicle
GNSS/INS based on adaptive factor graph. Initially, a GNSS/INS factor graph model is established, utilizing INS as
the primary navigation system, supplemented by GNSS factors for corrective adjustments based on GNSS measurement
residuals. This design allows for adaptive adjustments to the weights of GNSS factors, effectively mitigating divergence
errors caused by environmental changes and subsequently reducing the impact of excessive GNSS positioning errors on
the combined navigation’ s accuracy and robustness. The method was empirically validated using a racing car
experiment, which demonstrated that the adaptive factor graph-based method significantly reduced the root mean
square error and maximum error by 70.01% and 55. 31%, respectively, compared to conventional factor graph-based
methods. The results confirm that the proposed method enhances positioning accuracy and robustness.
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