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Main Ideas 

1. In this study, we provide a contemporary overview of 
power system state estimation (PSSE), linking the relevant 
physics to the signal processing and (nonconvex) 
optimization methods and algorithms.  

2. Our main goal is to describe some of the recent 
advances in this area, identify current challenges, and 
suggest possible directions for future research. 
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1. Weighted least-squares estimation: 
   (1) Gauss-Newton method; 

   (2) Semidefinite relaxation; 

   (3) Feasible point pursuit; 

   (4) Cramér-Rao lower bound. 

2. Weighted least-absolute-value estimation: 
   (1) Iteratively reweighted least-squares; 

   (2) Linear programming; 

   (3) Deterministic and stochastic prox-linear algorithms. 

Methods 
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Motivation 
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High-penetration of uncertain renewables, unpredictable participation of 
customers, and purposeful manipulation of smart meter readings are 
shown in the envisioned smart grid. 
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Results 

Accurate, fast, and robust state estimation approaches: 
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Conclusions 

1. Nonconvex approaches for power system state estimation 
were reviewed.  

2. Cramér-Rao lower bound to benchmark performance was 
reviewed. 

3. Composite optimization via proximal linear algorithms was 
reviewed. 

4. Deep learning for data-drive power system state estimation  
was reviewed. 
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