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Study of an adaptive and fault-tolerant federated filter algor ithm
based on RBF
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Abstract: W ith the information-sharing scheme’s influence on the performance of the federated filter, thefiltersw ith
various schemes differ in fault-tolerance and estimation precision Considering that the local filter with fault
separated from the federated filter can not share the information, a fault-detecting method is given based on the
RBF. Then an adgptive sharing schane for the federated filter algorithm is first presented by introducing the fault
factor. The key to the proposed method is that fault detection and information sharing are considered as aw hole

The information sharing coefficients for the local filters without fault are adjusted adaptively, according to the
change of the estimation quality. W ith the sharing coefficient reset zero, the local filter whose failure has been
detected is ilated from the federated filter structure by the fault factor, and recovered to the structure after its
failure is renoved Smulation show s that the ability of fault-tolerance and the precision of the filter are mproved by
thismethod
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Xi(k) = Dk, k- DXi(k- 1)+ Wi(k- 1),
Zi(k) = Hi(k)Xi(k) + Vi(k).
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Xilkok- 1) = ®k k- DX (k- 1),
Pi(k, k- 1) = d(k,k- 1Pi(k- 1) x
D (k,k- 1)+ Qi(k- 1).
3)
Pit(k) = Pi'(kk- 1)+ HI(RI “(KH i (Kk),
Pit(k)Xi(k) = Pit(k k- DXi(kk- 1)+
H T(k)R}l(k)Zi(k);
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) t
S, Vi, 8k, 3
, X (k) = [sc vk ax],
X (k)= dk,k- DX (k- 1)+ w(k- 1)
3
, [
Zi(k) = Hi(k)X (k) + vi(k),i= 1,2,3
1 Q05 Q00125
dk,k- )=|0 1 a5 |,
0O O 1
Hi=[1 0 O],Hz2=[25 0 0],
Hs= [Q05 0 O],
Q«= E[ww/{]= diag{5,2,3},E[wi]= 0,
R«= E[viv;] = 3068;,E[vi]= Q
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