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Randomized Algorithms for Scalable Analytics 

 Randomized algorithms to explore scalability versus accuracy tradeoffs 

 Projection-based (matrix factorization) methods for analytics  

  [Ref: Bopardikar et al ACC 2013, IEEE BigData, ACC 2017 (to appear)] 

 Sampling-based (scenario optimization) for min-max problems / games  
  [Ref: Bopardikar et al Automatica 2013, CDC 2014, Automatica 2016] 

 

 Analytic guarantees on accuracy and estimates on computational complexity 

 Results hold with “high probability” (which is also a tuning/design parameter) 
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Min-max problems (Game) 



 Applications 

 Streaming Gaussian Processes (ONR funded effort)  

                  Given training data: 𝑿𝑛×𝑑 , 𝒀𝑛×1, kernel function 𝑘(𝒙𝑖 , 𝒙𝑗) 

           Estimate output 𝑦 at a new (test) point 𝑥∗ 

 

 

 

 Kalman filtering in high dimensions 

 

 

 

 Main idea: store data matrix (A) in factored form 

 Efficiently update/re-compute with new data 

 

 

 New algorithms with complexity 𝑂(𝑛) with high probability error bounds 

 

 

Projection-based (Matrix Factorization) Approaches 
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𝑂(𝑛2) : batch setting 

𝑂(𝑛3) 

Closed form: 
IEEE Big Data 2016 

ACC 2017 (to appear) 


