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Abstract: 

The past decades have witnessed remarkable advancement of sensor networks. As one of its fundamental tasks, distributed estimation, 

which provides better resiliency, flexibility and reliability comparing with its centralized counterpart, has been widely studied in 

various applications including robot formation control, environment monitoring, spacecraft navigation. However, most of the 

distributed algorithms proposed in the literature require specific network topology, cannot tolerate imperfection in the 

communication (such as packet drops or delays) and provide no clear stability or performance guarantees. In this talk, we propose a 

framework for distributed estimator on a Linear Time-Invariant (LTI) Gaussian system. By a lossless decomposition of optimal 

steady-state Kalman filter, we show that the problem of distributed estimation can be reformulated as synchronization of 

homogeneous linear systems. We further show that any linear system synchronization algorithm that is consistent and converges 

exponentially can be adapted to solve the distributed estimation problem. Numerical examples are provided in the end to illustrate the 

efficiency of the proposed algorithm. 
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