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Application of improved particle filter algorithm to
bearings-only passive tracking in multiple stations

LI Yin-ya, TAN Wei-qian, SHENG An-dong
(School of Automation, Nanjing University of Science and Technology, Nanjing Jiangsu 210014, China)

Abstract: For the problem of bearings-only passive localization and tracking in multiple stations, we propose an im-
proved particle filter algorithm with an adaptive factor based on evenly re-sampling. In the unscented Kalman filter(UKF)
particle filter, the posterior probability distribution of true state-values is obtained by integrating the reference distribu-
tion with the latest observed information. The degeneracy phenomenon in the particle filter is relieved by re-sampling
and robust estimation approaches. By introducing an adaptive factor for adjusting the proportion between the state-model
covariance and the observation-model covariance of UKF, we obtain a probability distribution with higher precision. Simu-
lation results show that the proposed particle filter algorithm provides higher precision than the traditional nonlinear filters
in bearings-only passive localization and tracking for multiple stations.
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Fig. 1 The geometric relation between observation stations

and the target
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Table 1 The estimation errors of slant range with

different filter algorithms
R AR %

(R .
Y/m B % m
EKF  —27.9835  38.6875
UKF —1.6812  38.1563
PF —1.2544  37.7840

EKFPF  —0.8956 30.2451
UKFPF  —0.7821 27.8457
NUPF —0.1285 12.3745

R 2 SORZHFEG AP FTIIZE
Table 2 The RMSEs with 50 Monte Carlo
simulations

RMSE
Bffim )5 % /m

EKF 38.8726 3.6586
UKF 38.2147 3.5680
PF 37.4211 2.9613
EKFPF  30.8012 2.2541
UKFPF  27.9545 2.8564
NUPF  12.5647 1.8519
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