ISSN 1004-9037, CODEN SCYCE4 http:// sjcj. nuaa. edu. cn
Journal of Data Acquisition and Processing Vol. 36,No. 5,Sep. 2021, pp. 978—985 E-mail:sjcj@nuaa. edu. cn
DOI:10. 16337/j. 1004-9037. 2021. 05. 013 Tel/Fax: +86-025-84892742
© 2021 by Journal of Data Acquisition and Processing

ETRTEEZEFHRMNOZ AUV EEMTT A
B R FEEY BEE

(1. T Tl Hb 4 R 2= e, 76 BH 4730005 2. 48 rh B K22 TP AR 5 8 R 2= B, BRI 4300745 3. HM K15 B
TRE2EBE, A8 M 450001)

] A A AR TREFRKRFBRERFRAFFTAAPNARE—FATATALELS T 74
;m'lééy AUV R E1n ik, 5B -FEAERN A%&*ﬂéﬁ'lﬁ%ﬁ%%i@%%ﬁi&%ﬁw AL 3 1P A, A
AEF AR F R R, TIRE RN EE F 5 AT LT, ‘:.rﬁ‘%Kalman//E/}iﬁ-/%#Hktk
iR 2 KM, AR RITT HFHALRIE, hmi’ﬁfr#" ”at—’fuil‘xi# 5 RGN AR T M, &
P20 3B R B S AR A AT M AR 60 R

KA Eliﬂi‘Fﬁfu %W R e AL l%@,"““}ﬂv‘f‘r s o )

RESZES. TNI11.2;TP24;TJ67 SERARE RS : A

Multi-AUV Cooperative Localization Method Based on Factor Graph Combined
with Chi-Square Detection
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(1. Henan Polytechnic Institute, Nanyang 473000, China;2. School of Computer Science &. Technology, Huazhong University of
Science and Technology, Wuhan 430074, China;3. School of Information Engineering, Zhengzhou University, Zhengzhou 450001,
China)

Abstract: In order to solve the problem of abnormal value of underwater acoustic communication noise
caused by complex underwater environment, a multirAUV cooperative localization algorithm based on
factor graph and chi-square detection is proposed. A factor graph model is developed to transform the global
function estimation problem into a local function and product estimation problem, using cardinality to
detect ranging noise outliers. The proposed algorithm significantly reduces the localization error compared
with the conventional Kalman filtering algorithm in the presence of ranging noise outliers. The study is
validated with mathematical simulations, showing that the proposed algorithm can effectively improve the
positioning stability of the system and deal with the effects of ranging noise outliers on the positioning
performance.

Key words: autonomous underwater vehicle; cooperative localization; factor graph; abnormal noise; chi-

square detection
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