EHSRE

Control and Decision

IERB/N—TRE LT & RR EIEHS
SR, XA, EEUR, BER, #X

FIHASLC:
SRZAE, XIVRAR, TERUR, 55, IR h—3 3 SO A B - R /R 2 B AR (], #2153, 2020, 35(10): 2399-2406

TEZRIR]IE View online: https://doi.org/10.13195/1.kzyjc.2019.0286

BT BRSO HAB S EE

Articles you may be interested in

T e iR N— IR 2 AL B R G 2R ARk
Multi—sensor bias robust estimation based on recursive approximate least absolute deviation

Pl 5P, 2019, 34(3): 495-502  https://doi.org/10.13195/j.kzyjc.2017.1204
1P o i R R A AR I 2 D S AR A 5 AT R B

Reduced high—degree strong tracking cubature Kalman filter and its application in integrated navigation system

PS54 2019, 34(10): 2105-2114  hitps://doi.org/10.13195/j.kzyjc.2017.1757

HeTF Huber {88 SR B A BUR IR Sk Rk
Huber-based robust generalized high—degree cubature Kalman filter
P 5P, 2018, 33(1): 88-94  https:/doi.org/10.13195/j kzyjc.2016.1445

BTN E R 1R 22 R GERY L 73 DU STCKF
Variational Bayesian STCKF for systems with uncertain model errors

el 5 H K. 2016, 31(12): 2255-2260  hitps://doi.org/10.13195/j kzyjc.2015.1594

BT 22 B A R A AR IR S AR MR U e 1

Unscented Kalman probability hypothesis density filter based on interacting multiple model
P 53, 2016, 31(12): 2163-2169  https://doi.org/10.13195/; kzyje.2015.1332


http://kzyjc.alljournals.cn
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0286
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2017.1204
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2017.1757
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2016.1445
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2015.1594
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2015.1332

8 35% 10 = % 5 xR Vol.35 No.10
20204F 10 H Control and  Decision Oct. 2020

EMR/N—FREX THEERRBIRKS

g;[gé‘;‘%j#172f’ 7’]4“ (7‘)‘;\1,2’ fi?ﬁ(,ﬁﬁlz, ff‘f}’:ﬂéil’g, ‘-,Iﬂ 5L172
(1. BT R m PR AR 20 0 s st s, Bl 4300635 2. s K%
ReVE 530 TR0, BRIN 430063; 3. BB TR Fiis2ale, I 430063)

T MAFAE AT e 0 AR B, I R R 2 R AR I BB AR e PE AP ZE R AT R R ELIR LK.
I, BT ARl BN — T A T RIS I 1R v 0 AR 0 VAR HE — PR I A R R 2 R AR, DLV B T I I A 1
AT G 38 1 2% 1 B o0 B A0 B2 0 BR B0 M, IR G B AIE B 4R R DT R R B R e MR P R I TR T
Huber fii 1H (1K /R 2 8 A% . 3805 B0 S 96 X 38 70 BT 45 FL kA7 30IE . 7 45 L3R 0, 76 U /0 0 B 00 0 F 175
T, BT B8 U # 5 Huber R /R 2 3R 2% 0005 TH R B8 K BOM 2 I 7E & 075 S22 (6 BF B LI, BT 42 HE 00 08 i
BSOS T B8 B 27 T Huber R /R 2 U8V 2% 1607 L8 B ) LA IR IR 2 0T A 3% AT 7 LR, RBLFTHR H
JEIE AT AR /N T Huber /R 2 3% #2 HIH 540
XHEIR): R/RBIEN: SRR BT MWREG KOG BUERRE N

FES%ES: TP713 XERFRERS: A fe

DOI: 10.13195/j.kzyjc.2019.0286 FFHRYE (ATERR %) FRRAS (OSID): B
SIAMER: WL, MR A, FEMUR, 55, LR/ — T2 SR & FE R /R B 380 (3], #Hl5 Yk, 2020, 35(10):
2399-2406.

Robust Kalman filter based on approximate least absolute deviation

GUO Yun-hua“%', LIU Jun-jie'2, WANG Jing-dong'?, MOU Jun-min*3, HU Yi'»?

(1. Key Laboratory of High Performance Ship Technology of Ministry of Education, Wuhan University of Technology,
Wuhan 430063, China; 2. School of Energy and Power Engineering, Wuhan University of Technology, Wuhan 430063,
China; 3. School of Navigation, Wuhan University of Technology, Wuhan 430063, China)

Abstract: If measurements contain a high proportion of outlier data, the numerical stability and robustness of existing
robust Kalman filters may be seriously degraded. Therefore, this paper proposes a novel robust Kalman filter based on
the approximate least absolute deviation and modified Gauss-Newton method to reduce the adverse effects of the outlier
measurement on the filtering. Through the analysis based on the condition number and influence function, it is proved
theoretically that the numerical stability and robustness of the proposed approach are preferable to those of Huber-based
Kalman filter. The theoretical analysis results are verified by the simulation experiments. The simulation results show
that the performance of the proposed filter is almost equivalent to that of the Huber-based Kalman filter in the case
with low proportion of outlier measurements. However, the proposed filter exhibits more superior performance than the
Huber-based Kalman filter in the case with high proportion of outlier measurements. The comparison of computational
cost of several filters is also performed by the simulation experiments. It is found that the computational cost of the
proposed filter is less than the computational cost of the Huber-based Kalman filter.

Keywords: Kalman filter; robust filter; least absolute deviation; influence function; condition number; numerical
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