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Motivation 
1. The MM-MB filter is a typical benchmark in constructing 
decentralized fusion of a time-varying number of maneuvering 
targets. However, the MM-MB filter is not theoretically optimal as it 
is actually propagated in the GPB-1 manner. 
2. The existing decentralized fusion of multiple tracking filters 
suffers from ineluctable correlations arising from common process 
noise and feedback, resulting in the suboptimality of the 
decentralized fusion. Decorrelation is always challenging for 
decentralized fusion tracking tasks. 
3. The major obstacle of applying the single-target decorrelation 
method is the lack of prior estimates in the existing decentralized 
fusion structure.  
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Main idea 

1. The more advanced JMGM-MB filter is adopted to track a 
time-varying number of maneuvering targets, which propagates 
the distribution of each latent target in the interactive multi-
model (IMM) manner.  
2. The celebrated covariance upper-bounding technique is 
employed to eliminate correlations among multiple tracking 
filters.  
3. A master filter is introduced to automatically provide prior 
estimates required by the covariance upper-bounding technique. 
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Method 
1. The JMGM-MB filter behaves better in tracking multiple 
maneuvering targets. Each single-target state estimate is 
expressed as a set of model-related Gaussian functions with 
model probabilities, which are propagated in the IMM manner. 
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Method (Cont’d) 
2. The celebrated covariance upper-bounding technique is 
leveraged to realize decorrelation. The optimal estimate fusion is 
derived via reconstructing the Bayesian measurement fusion, 
eliminating the correlations by expanding prior covariances. 
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Method (Cont’d) 
3. A hierarchical structure is designed for decentralized 
decorrelation tracking, yielding the proposed federated fusion. 
Since the covariance upper-bounding technique requires prior 
estimates, the fusion node is equipped with a master filter. 
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Major results 
The best performance in finding target maneuvers and the 
accurate association in decentralized fusion 
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Major results (Cont’d) 
The proposed fusion algorithm exhibits the lowest OSPA 
error curve 
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Major results (Cont’d) 
Satisfactory tolerance to missed detections in linear and 
nonlinear scenarios  
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Conclusions 

1. The centralized and decentralized fusion approaches of the 
advanced JMGM-MB filters are successfully achieved.  

2. A multi-target federated fusion with decorrelation ability is 
proposed via expanding prior covariances involved, whose 
optimality is guaranteed by the covariance upper-bounding 
technique.  

3. A hierarchical fusion structure is designed, where a master 
filter that performs prediction only is leveraged to provide 
indispensable prior JMGM components.  
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