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Fig. 1. Source signal and reconstructed signals.

4.1 BEGIHHEEE R

TSI 5 o R A 1 % A 40 A ORI M 7S A il A
(27) I oA, WIS RO N = 300, 15 T
B155 9100 MR, AL S 3 AT m, ALY AT
RIE R EME S BRE 0.

0 T

MSE/dB

—40 . .
1 2 3 4
AL
2 MEFE U MSE RUEAL LR OE R
Fig. 2. MSE versus quantization bit in the case of

known noise.

2 AT 3 22 SUIAREE IR TR € = 0.75
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CRCPF FIEMITEREML T CPF, &R B A g 75
BRI, CPF Sk I HRAERER M HERS 2 3 1
B, B R M, > 3 B, =R EAR A
PEREL A BRI, (HZ DU R A i 5 &
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120

-©- CPF \
100 =k CRPF 1

=0.75)

Eiotal (f

1 2 3 4
AL

13 M SR 2R AR R AT AL LLRR IR G R
Fig. 3. Energy consumption versus quantization bit in

the case of known noise.

F1 MR DRI BAE & B LU R IRy
Table 1. Success rate versus quantization bit in the

case of known noise.

2L HEE M;
BHHEIE
1/bits 2/bits 3/bits 4/bits
CPF 0 0 100% 100%
CRPF 0 0 91.2% 100%
CRCPF 0 100% 100% 100%
_15 T T
-©- CPF
-k~ CRPF
A CRCPF

B I |

—25f N
ZWD
‘3@/6\9—9\9/9//

0.75 0.76 0.77 0.78 0.79 0.8 0.81 0.82
HlYer IR €

MSE/dB

4 WECHN MSE 5K A

Fig. 4. MSE versus ¢ in the case of known noise.
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120
10(%'

80
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60 [

Eiora(§)

40

20 [

0 , \ \ ,
0.75 0.76 0.77 0.78 079 0.8 0.81 0.82
HLr IR €

Bl5 MRS AR LS RERES € R R
Fig. 5. Energy consumption versus £ in the case of

known noise.

4.2 REEGHEFMEAREN

FHXT T CPF &3, AL H ¥ CRCPF Hi%
AT R G 5 RSB0 i B A 3E A
B M. AR S0 8 AN F3 7 1Y) 3L S M 7 E
(27) 277 Az, AR i A R T B AR 8 9 I M v B 4
i N(0,0.113).

-©-CPF
- CRPF
A CRCPF

MSE/dB

—20

-2
51

AL

e Mejskmnt MSE SRR
Fig. 6. MSE versus quantization bit in the case of

unknown noise.

Bl6AYE =075, = MEENMSES5EK
PLds M, 1096 &, X LLAT — 241 S 36 7T A1, CPF 55
A —E R, (HFR%5 % 4F T CRPF Al CR-
CPF HE M E MR T CPF k. M4 6E
FTH, Mk R My < 20 =R RS RBE D
HIPAE S, BRI SN E, BTN 4 6E
FE Frotal EAUNZE; 2 M; > 30 =ML RERLT)
HIJRME S, FABORSLT sS50h 100, BIMZ%6E
Eiotal NEK.

0 T )
-©-CPF
—¥-CRPF
—10f Ac-CRCPF
m
T oot A\
5 —20
n
=
— 3
—40 ' ’ : :
0.01  0.05 0.10 0.15 0.20 0.25

R T7 2 o

7 BRSO BEFE RN MSE 5 o2 BI% AR
Fig. 7. Normal distribution: MSE versus ¢2 in the

case of unknown noise.

G(€=0.75)

Vo

0.01 0.05 0.10 0.15 0.20 0.25

BT 2 o

B8 IE&S A W KRB 4 FERE Erota Bl o2 K
%
Fig. 8. Normal distribution: energy consumption

Eiotal versus o2 in the case of unknown noise.

B 7R S Y EA LR M, = 4F1¢ = 0.75
i, ZFhEVEI MSEMZFERE Eiora SRR
G T 7 o2 IR AR, HISEIREE Wl A, MRk
Nk i 7K T 5 SR e P (B T I, = B0 1) R A
J5E RN R T 2 I vy AR AL A M 7 7K PRz S S B
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i, CRPF &y A1 CRCPF S 41 e 3k 15 1 4 1) B
FORE FE RN Th R LB IR A TR 2.

F2 MERERAIN HERIh RSB FEK TR RR
Table 2. Success rate versus assumed covariance in the

case of unknown noise.

‘ (B KT o2 (TEAS040)
EH L

0.01 0.05 0.10 0.15 0.20 0.25

CPF 100% 100% 100% 73.4% 2.4% 0
CRPF  100% 100% 100% 100% 94.2% 25.8%

CRCPF 100% 100% 100% 100% 100% 97.8%

0 . @
-©- CPF
=5[] =% CRPF
A CRCPF
—10 }
)
Z
g —15
©n
= N
720 3 4
—25
10 , , , ,
0.01  0.05 0.10 0.15 0.20 0.25

RO T 22 o

B9 BEHLMA: M RRIN MSE 5 02 1905
Fig. 9. Random distribution: MSE versus o2 in the
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Abstract

Blind signal reconstruction in sensor arrays is usually a highly nonlinear and non-Gaussian problem, and nonlinear
filtering is an effective way to realize state estimation from available observations. Developing the processing problem
of blind signal in wireless sensor networks (WSNs) will greatly extend the application scope. Meanwhile, it also meets
great challenges such as energy and bandwidth constrained. For solving the constrained problem in WSNs, the observed
signals must be quantified before sending to the fusion center, which makes the overall noise unable to be modeled
accurately by simple probabilistic model.

To study the reconstruction issue of chaotic signal with unknown statistics in WSNs, a reconstructed method of
chaotic signal based on a cost reference particle filter (CRPF) is proposed in this paper. The cost recerence cubature
particle filter (CRCPF) algorithm adopts cubature-point transformation to enhance the accuracy of prediction particles,
and cost-risk functions are defined to complete particle propagation. The effectiveness of proposed CRCPF algorithm is
verified in the sensor network with a fusion center. Moreover, a generalized likelihood ratio functionis obtained by the
cost increment of local reconstructed signals in the cluster-based sensor network topology model, which is used to reduce
the network energy consumption by selecting working nodes. Simulation results show that compared with CPF and
CRPF, the proposed algorithm CRCPF attains good performance in a WSN with unknown noise statistics. Meanwhile,
the CRCPF algorithm realizes the compromise between energy consumption and reconstruction accuracy simultaneously,

which indicates that the proposed CRCPF algorithm has the potential to extend other application scope.

Keywords: cost reference, chaotic signal reconstruction, energy consumption, generalized likelihood ratio
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