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Abstract: As the traditional distributed methods of target tracking may suffer from performance degra-
dation owing to mismatch between the noise distributions assumed as a priori and the actual ones, a
distributed target tracking method was proposed based on adaptive consensus unscented Kalman filter
to improve the accuracy and robustness of the tracking results. More specifically, at each time step, a
distributed UKF (DUK) would be implemented to obtain the estimations of the moving target. Next,
an online fault-detection mechanism was adopted to judge if it was necessary to update current noise
covariance. If it was necessary, the estimations of the current noise covariance would be calculated ac-
cording to the measurement information. By utilizing a weighting factor, the filter would combine the
last noise covariance matrices with the estimations to obtain the new noise covariance matrices. Final-

ly, the state estimations would be corrected according to the new noise covariance matrices and previ-
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ous state estimations. The experiment results demonstrate that: in unknown noise environments the

tracking errors of the proposed method are reduced by as much as 49. 93% and 51. 46 % when com-

pared with those of the distributed tracking methods based on the cubature information filter and

DUK, respectively; in dynamic noise environments the tracking errors of the proposed method are re-

duced by as much as 40. 67% and 40. 06% when compared with those of the above two traditional

methods, respectively. These results demonstrate that the proposed method performs well in terms of

accuracy and robustness on distributed tracking with uncertain noise.
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Q= n?0° n=1 3.315 1 2.216 4 1.697 9 1.421 6 2.190 0
n=10 4.895 1 3.738 0 2.149 6 2.654 9 1.518 0
n=100 5.786 3 4.290 5 3.705 4 3.124 8 1.650 9
4.2 BAERMINETHRE 7~ 3 B A R R BTk B R 4R S I W P 22

AN SR B R A H bR iz s g an g 1y

FEREQy AR, 70 531 B /N B 4 152 8 A (] B9 AL
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N 0TI A5 533 A AN [ 2% T B0 o it e R 5 A 1
BCE R FF Q) FI R, 73 591 15 & O 52 B W A B
T5 ZE A VLA [l 9 RUEE [R5~ RUBE TR T om0 531K

0.01 Z84L 3| 100, R 3~F£ 5 0 EET 3 MA
5] B 43 A 2B e AS R 00 4R S B8 M 7 Bl 22 F 1Y
ARMSE {H.

#* 4 ET DUKF ME#RREEXRMN ARMSE &
Tab.4 ARMSE results of DUKF

R =mXR
ARMSE f#
m=0. 01 m=0.1 m=1 m=10 m=100
n=0.01 1.753 4 1.575 1 1.319 9 1.513 4 3.373 0
n=0.1 3.408 8 1.819 1 1.4155 1.451 2 3.076 2
Q= n?0Q° n=1 3.319 9 2.2307 1.700 7 1.421 6 2.186 8
n=10 4.941 2 2.796 4 2.164 4 2.657 8 1.518 6
n=100 5.969 0 4.477 2 3.564 2 3.139 6 1.655 6
*5 ET ACUKF WHRREE XM ARMSE &
Tab.5 ARMSE results of ACUKF
R, = mXR
ARMSE {H
m=0. 01 m=0.1 m=1 m=10 m=—100
n=0.01 1.842 0 1.564 4 1.389 6 1.521 8 2.369 5
n=0.1 1.716 0 2.177 9 1.807 7 1.447 9 2.074 0
Q= n?Q° n—=1 1.519 5 2.181 6 1.946 8 1.365 8 2.086 7
n=10 2.044 4 2.077 7 2.149 6 2.783 17 1.520 4
n=100 2.897 2 2.6237 2.424 9 2.143 5 1.757 3
100 BRPE AN e b B R i, RO B AR 3
oo o o o o o .o A 4 ATLUTR % T BB 43 A 5B 5 0 1
of: w2 5 w6 Q, FIR, 5 S5 FR R GE(H A o K s % it /N ik B
70 BRSO, R, X 3 AR AT
of°c [ ° o o o o Jr &R AT CIF F1 DUKF 401 5t 8 i 1)
50(, s W S e (. ARMSE {8 K, 2 F ACUKF #9437 20 B iR
wof B B A 2% 0 B T R T
30(° "3\ ol 2 ® /,0' = CIF,ARMSE fH fix K > T 49. 93%, # tb F
W  oA~e o o 0 o DUKF . ARMSE i i Kb 1 51. 46 %) . X i
10 Resgsior -~ BT T Se 90 e 7 Py 22 5 & 90 58 B {H A DT BE

0 10 20 30 40 50 60 70 80 90 100
I E =0 R RE R T =i =Y

Fig. 1 Sensor distribution and network connectivity
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fegs (1 4y A 2B R B Wk AR B 25, &R T
ACUKF 153 =X B 5 580 2 38 2o ) 3 e 50 Mg 5
oy 22 WA, BE % B W ok 3t R R 45 R . T B4R
M2, HQ + R=0Q : R, T CIF #
DUKF (% JR 55 8 75 19 ARMSE {5 R4 /N T3 T
ACUKF B ER vk, X & b, ACUKF 8 1%
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4.3 HETRBEIRETHRE

L3 BARER sh il f b i FAM A BE H
B R, HGZ SRS =k & A R AR, B it
PR TS Py 22 K A 98 A8, HAR FHA0 2% 3k 0] LA
S

QY = Q. k=1,+,20
0 =100 X Q k= 21, K.’

FERFZ 20 B, B bR iz SRS & A =48, B AR
Bl P M P 7 22 56 B QL0 A8 S TR 9 100 % .
BTG Y i T R B bR s RS kAR AR b, B
DL M P B 224 B R = R, R 4% 75t o =
0, HASHOEERF /N,

D

100

90 [ pUKF ' X ._,;.’
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Fig. 3 Tracking results of different distributed algo-

rithms before and after abrupt change of

Q](c 0l

P 3 45 1o A M s AR A I A ] o A U5
LR EREREE A . I AT DU L A R A I %]
20 Z A, A briz s i 7 A /N B A5 5k e
4 5 56 o 2 R 75 15 7 22 A DT IE L 4% b 23 A 30 B
FLARRE B Ar i BR BR B AR 0032 SR 35 7 2

20 W HFR Y iE RS R R KA TR R, 5
I 2o 7t W 7 I 2 R IR AR SR TR 19 100 A%, I 4%
SRV R I S 06 o AR M TR B Ty 2 6 B S S B -
ANDERL, &AL IR ER S R A 22 . K 4 45 i
#) RMSE 255 R A5 0E T Eak k. (B2X T
F T ACUKF 1% R B 5300 oK 1, A X T 55 40 3 A
A R ER T B A H AR RS P Oy 22 R A
RAFJE AP BE R i IR R H bR . HAAOR UL, 7E B bR
(4 S B aoh B R S K AR AR AL I L T Y I Y SR G g
P SR E R A UG L, 5 3 RMSE {35 ) 81 3%
Ko BEH THT ACUKF By I i 5 6 78 £ Il
FI) 2 55 H B I7) R R 0 AR 4l S PR {8 A A IS
N7 ) SR HC S 6 Mk R B Oy 22 4B B L BT LA HE RMSE
HAERZ) 20 Z G & D8 T 5 Bl TR, X
J2 [ Sy L 2 50 Mk 75 3 Ty 2 R A 8 2 B0 AN B 1)
TG R T SRR L T DA BR R 22 T B IR B
JEWRRE T . XT3 T DUKF A CIF #9434 28
PR IRV, FLAE 00 M PR B 25 12 [T 1, N e 4
A5 B 3 Tl B RRR S B0 K A AR b
P2 AT B T DAAATT A BR R 4 SR AR ) 20 DU
AFIR 2

RMSE

0 10 20 30 40 50 60 70 80

90 100

P4 o PR M S AR AT A 18] 43 A 2L 19 RMSE
pogiaL
Fig. 4 Comparison of RMSE results of different dis-
tributed algorithms before and after abrupt
change of Qf”

*6 MZ 20 8EFEHRAIRE(ARMSE)
Tab.6 ARMSE results before and after timestep 20

ARMSE & CIF DUKF ACUKF
REERTZ] 1~19 1. 600 2 1.570 9 1.713 1
REERTZ] 20~100 4,830 2 4.781 1 2.865 7
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