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ABSTRACT

In this paper, the Iterated Consider Extended Kalman Filter (ICEKF) is proposed for bearing-only localization of GNSS

interference to improve the estimation performance and filter consistency. The ICEKF is an extended version of Consider KF

(CKF) for Iterated EKF (IEKF) to consider an effect of bearing measurement bias error to filter covariance. The ICEKF can

mitigate the EKF divergence problem which can occur when linearizing the nonlinear bearing measurement by a large initial

state error. Also, it can mitigate filter inconsistency problem of EKF and IEKF which can occur when a weakly observable

bearing measurement bias error state is not included in filter state vector. The simulation result shows that the localization
error of the ICEKF is smaller than the EKF and IEKFE, and the Root Mean Square (RMS) estimation error of ICEKF matches the

covariance of filter.
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1. INTRODUCTION
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2. ITERATED EXTENDED KALMAN FILTER
WITH CONSIDER STATE

2.1 Extended Kalman Filter

Elw,w[| = Q6;;, E[vyv]| = Ré;;, E[w;v]| =0 (3)
01714, §,+= Kronecker delta gh<o]ct.

Eq. 9] A7 Al 2o thigl AuHEE o] Axd =
Egs. (4-5)2} 2t} (Simon 2006).
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2.2 Iterated EKF
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2.3 Iterated EKF with Consider State

2.3.1 Consider Kalman filter
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2.3.2 Iterated consider EKF
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3. BEARING—ONLY LOCALIZATION OF
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Fig. 1. Definition of bearing measurement.
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3.1 Measurement Model for Bearing-only
Localization
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3.2 Reduced-order EKF and IEKF Model
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3.3 ICEKF Model with Consider State
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Fig. 2. Error ellipse of bearing-only localization with 3 sensors for each
interference location.
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4. SIMULATION AND RESULTS
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Table 1. Comparison of drms error and STD of Kalman filter for interference
J2and J6.

Filter Interference at ]2 Interference at J6
drms STDofKalmanfilter =~ drms  STD of Kalman filter
EKF (m) 30.8 8.0 12021.1 44.1
IEKF(m)  30.8 8.0 152.2 41.1
ICEKF(m)  30.5 273 142.7 135.4
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Fig. 3. Localization error for J2 (Gray line: each 100 runs, thick line: drms
error, dotted line: STD of Kalman filter).

5. CONCLUSIONS
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Fig. 4. Localization error for interference at J6 (Gray line: each 100 runs,
thick line: drms error, dotted line: STD of Kalman filter).
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