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Abstract

Particle filter ( PF) algorithm was used in vehicle states estimation. A vehicle dynamics system
containing constant noise and non-linear tire model was established. First, the particles were predicted
through non-linear state transition function; then the weights of the predicted particles were evaluated
based on current measurements. Finally, the key states were estimated though resample step. The PF

estimator was compared with other estimators based on extended Kalman filter ( EKF) and unscented

Kalman filter ( UKF ). The results of virtual experiment based on ADAMS/Car and real vehicle

experiment demonstrated that PF was available in vehicle states estimation.
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Fig.1 Vehicle dynamic model (2DOF )
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Tab.1 Error analysis of three algorithms

TR Y X2 fabrp i S
PF UKF  EKF PF UKF  EKF

LBt >

»/m-s™' 0.0605 0.0723 0.0779 0.0839 0.1190 0.1230

a,/m-s 0,342 0.472 0.513 0. 456 0.736 0.756

r/rad-s~' 0.007 12 0.01590 0.02030 0.00898 0.02590 0.028 70
B/rad  0.00191 0.0021 0.00239 0.00263 0.00351 0.00358

1T LLE P R A5 45 4 T, PF BRI Al 3
KB BEmg = F EKF J UKF 83k, s Ak E 7 3¢
BR[O ] ok U O B AT EGE & TiIEL R gk
WAL

SEgL =N e R TN I AR B G U A S I ¢ 8 o Al A
TG B L. B4 G H TR RN =30
0] 1) 38K 8 ) A 19 00

M4 fLE RS AL IR L4 T ™
RIS . N=40 B 2 B A bR o

U8 BB IR AE A AT L F 40 2.4 GHz, Y
f£ 1 GB) I Matlab 3 {31455 F A I8 17 B[R] 4. 26 s,
BE SRS AT UKF ik 080, 58 4
AE 88 B AT PR AR RS A T A S PR R



26 g Ak MO ¥ R 2011 4
05  —FPF
; # ----UKF
w | 4
- j+§ 04 1 I EKF
“ e il i
£ o 0.3} il By
il B & I
% = 0.2 PR
2 S R =
% it —PF \:2 0.1
E \J) - UKF 4
¥ ---EKF /3
6 3 10 0
1) ¢ /s
127
3 -
A —PF
6f ----UKF
e EKF

0 1) 3% FE @y /m s 2

0
HEF R 56
-6F i — F
W ---- UKF
V. ——- EKF
-12 " " )
8 10

4 6
i £ /s

REAE 13 7 /rad-s™!

oM R £y A% 1% 2

] i e R e Xt 5% 2
Say/m-s~2

0.014 o

0.012}
0.010}
2 0.008}
QU
0,006
0.004 } ; ¥y
0.002 }

)7

1 Y

(=}
[ 2
=3

4 6
INF I ¢ /s

K3 AR RERA TS LR 2 R

Fig.3 Estimation and virtual experiment curves of different algorithms
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