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Motivation 
The estimation/filtering issue with regard to sensor networks has received much 

attention, and many results have been reported for normal systems over sensor 
networks. However, studies of handling singular system estimation issues are still 
limited, and deserve further investigation. 

The distributed fusion filtering problem has seldom been addressed for multi-
sensor nonlinear singular systems in the presence of measurement outliers, which 
motivates our current study. 

For multi-sensor nonlinear normal systems with the dynamic event-triggered 
scheme, the distributed filtering and distributed fusion filtering issues have been 
tackled. Nevertheless, the distributed fusion filtering problem has not been 
completely handled for multi-sensor nonlinear singular systems under the dynamic 
event-triggered scheme, which further motivates our investigation. 
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Method 
We consider the following class of multi-
sensor discrete time-varying nonlinear 
singular systems: 

The ith filter is established as follows: 
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Method 
Fusion filtering method 

In addition, the DFF algorithm can be 
transformed into the following optimization 
problem: 
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Method 
To facilitate implementation, the 
procedure of the DETS-based DFF 
(DETSBDFF) algorithm is given in 
Algorithm 1. 

Boundedness analysis 
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Method 
An illustrative example 
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Conclusions 

The outlier-resistant distributed fusion filtering issue has been tackled for a class 
of multi-sensor nonlinear singular systems with measurement outliers and a 
dynamic event-triggered scheme. 

In view of the stochastic analysis method, a local upper bound with respect to the 
filtering error covariance has been deduced, and the filter gain has been 
computed by minimizing the trace of the obtained upper bound. 

The outlier-resistant fusion filtering approach has been implemented using the 
inverse covariance intersection fusion. 
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