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          Lecture: Mauro Maggioni


Tuesday, Jan. 17, 2023, 1:25 p.m. through Tuesday, Jan. 17, 2023, 2:25 p.m.


Walter Library 402 or Zoom




    Data Science Seminar


Mauro Maggioni (Johns Hopkins University)


You may attend the talk either in person in Walter 402 or register via Zoom. Registration is required to access the Zoom webinar.


Title: Two estimation problems for dynamical systems: linear systems on graphs, and interacting particle systems

Abstract: We are interested in problems where certain key parameters of a dynamical system need to be estimated from observations of trajectories of the dynamical systems. In this talk I will discuss two problems of this type.


The first one is the following: suppose we have a linear dynamical systems on a graph, represented by a matrix A. For example, A may be a random walk on the graph. Suppose we observe some entries of A, some entries of A^2, …, some entries of A^T, for some time T, and wish to estimate A. We are interested in the regime when the number of entries observed at each time is small relative to the total number of entries of A. When T=1 and A is low-rank, this is a matrix completion problem. When T>1, the problem is interesting also in the case when A is not low rank, as one may hope that sampling at multiple times can compensate for the small number of entries observed at each time. We develop conditions that ensure that this estimation problem is well-posted, introduce a procedure for estimating A by reducing the problem to the matrix completion of a low-rank structured block-Hankel matrix, obtain results that capture at least some of trade-offs between sampling in space and time, and finally show that this estimator can be constructed by a fast algorithm that provably locally converges quadratically to A. We verify this numerically on a variety of examples. This is joint work with C. Kuemmerle and S. Tang.


The second problem is when the dynamical system is nonlinear, and models a set of interacting agents. These systems are ubiquitous in science, from modeling of particles in Physics to prey-predator and colony models in Biology, to opinion dynamics in social sciences. Oftentimes the laws of interactions between the agents are quite simple, for example they depend only on pairwise interactions, and only on pairwise distance in each interaction. We consider the following inference problem for a system of interacting particles or agents: given only observed trajectories of the agents in the system, can we learn what the laws of interactions are? We would like to do this without assuming any particular form for the interaction laws, i.e. they might be “any” function of pairwise distances. We discuss when this problem is well-posed, we construct estimators for the interaction kernels with provably good statistically and computational properties, and discuss extensions to second-order systems, more general interaction kernels, and stochastic systems. We measure empirically the performance of our techniques on various examples, that include extensions to agent systems with different types of agents, second-order systems, families of systems with parametric interaction kernels, and settings where the interaction kernels depend on unknown variables. We also conduct numerical experiments to test the large time behavior of these systems, especially in the cases where they exhibit emergent behavior. This is joint work with F. Lu, J. Feng, P. Martin, J.Miller, S. Tang and M. Zhong.






    Optimal shrinkage of singular values under noise with separable covariance & its application to fetal ECG analysis


Tuesday, Dec. 13, 2022, 1:25 p.m. through Tuesday, Dec. 13, 2022, 2:25 p.m.


Walter Library 402 or Zoom




    Data Science Seminar


Pei-Chun Su (Duke University)


You may attend the talk either in person in Walter 402 or register via Zoom. Registration is required to access the Zoom webinar.


Abstract


High dimensional noisy dataset is commonly encountered in many scientific fields, and a critical step in data analysis is denoising. Under the white noise assumption, optimal shrinkage has been well-developed and widely applied to many problems. However, in practice, noise is usually colored and dependent, and the algorithm needs modification. We introduce a novel fully data-driven optimal shrinkage algorithm when the noise satisfies the separable covariance structure. The novelty involves a precise rank estimation and an accurate imputation strategy. In addition to showing theoretical supports under the random matrix framework, we show the performance of our algorithm in simulated datasets and apply the algorithm to extract fetal electrocardiogram from the benchmark trans-abdominal maternal electrocardiogram, which is a special single-channel blind source separation challenge.





      
  





    Data Science to Software Engineering and Back Again


Friday, Dec. 9, 2022, 1:25 p.m. through Friday, Dec. 9, 2022, 2:25 p.m.


Walter Library 402




    Industrial Problems Seminar


Cora Brown (Bridge Financial Technology)


You may attend the talk either in person in Walter 402 or register via Zoom. Registration is required to access the Zoom webinar.


Abstract


In this talk I will discuss my early career as a Data Scientist and Software Engineer. The skills necessary for these two types of roles overlap and complement each other. Drawing on my experiences in both fields, I will share some of the skills I’ve found valuable in each position and why I’ve chosen to follow this path. I will focus on the ways in which developing solid software skills have made me a better Data Scientist. Finally, I will describe some of the specific problems I’ve worked on as a Data Scientist and Software Engineer and how a background in mathematics can aid in solving these problems.


 





      
  





    Equivariant machine learning


Tuesday, Dec. 6, 2022, 1:25 p.m. through Tuesday, Dec. 6, 2022, 2:25 p.m.


Walter 402 and virtually by Zoom (Zoom registration required)




    Data Science Seminar


Soledad Villar (John Hopkins University)


Abstract


In this talk we will give an overview of the enormous progress in the last few years, by several research groups, in designing machine learning methods that respect the fundamental symmetries and coordinate freedoms of physical law. Some of these frameworks make use of irreducible representations, some make use of high-order tensor objects, and some apply symmetry-enforcing constraints. Different physical laws obey different combinations of fundamental symmetries, but a large fraction (possibly all) of classical physics is equivariant to translation, rotation, reflection (parity), boost (relativity), units scalings, and permutations. We show that it is simple to parameterize universally approximating polynomial functions that are equivariant under these symmetries, or under the Euclidean, Lorentz, and Poincare groups, at any dimensionality d. The key observation is that nonlinear O(d)-equivariant (and related-group-equivariant) functions can be universally expressed in terms of a lightweight collection of (dimensionless) scalars -- scalar products and scalar contractions of the scalar, vector, and tensor inputs. We complement our theory with numerical examples that show that the scalar-based method is simple, efficient, and scalable, and mention ongoing work on cosmology simulations. 


 





      
  





    How to optimize a power grid


Friday, Dec. 2, 2022, 1:25 p.m. through Friday, Dec. 2, 2022, 2:25 p.m.


Walter Library 402




    Industrial Problems Seminar


Austin Tuttle (Open Systems International)


Slides


Abstract


There are more choices for a career than data scientist!


I will talk about what it is like to work as a software developer, my experience in industry, and how I got here.


Power systems are getting increasingly complex(distributed generation, more interconnections) and automated(more measurements and remote controls). Sifting through all this new data is a very complex problem and with the large diversity of power systems around the world there are many problems that can arise.


We will discuss some of the mathematics that shows up when managing a power grid. And discuss several problems that we solve. At a high level these relate to:


	How do you provide situation awareness to a grid operator
	Can you efficiently detect violations and resolve them with minimal intervention
	Utilize grid components to minimize power losses while maintaining grid stability
	Detect an outage, restore customers, locate the cause, and dispatch crews.







    Benefits of Weighted Training in Machine Learning and PDE-based Inverse Problems


Tuesday, Nov. 29, 2022, 1:25 p.m. through Tuesday, Nov. 29, 2022, 2:25 p.m.


Walter Library 402 or Zoom




    Data Science Seminar


Yunan Yang (ETH Zürich)


You may attend the talk either in person in Walter 402 or register via Zoom. Registration is required to access the Zoom webinar.


Many models in machine learning and PDE-based inverse problems exhibit intrinsic spectral properties, which have been used to explain the generalization capacity and the ill-posedness of such problems. In this talk, we discuss weighted training for computational learning and inversion with noisy data. The highlight of the proposed framework is that we allow weighting in both the parameter space and the data space. The weighting scheme encodes both a priori knowledge of the object to be learned and a strategy to weight the contribution of training data in the loss function. We demonstrate that appropriate weighting from prior knowledge can improve the generalization capability of the learned model in both machine learning and PDE-based inverse problems.





      
  





    Probabilistic Inference on Manifolds and Its Applications in 3D Vision


Tuesday, Nov. 22, 2022, 1:25 p.m. through Tuesday, Nov. 22, 2022, 2:25 p.m.


Zoom




    Data Science Seminar


Tolga Birdal (Imperial College London)


Registration is required to access the Zoom webinar.


Abstract


Stochastic differential equations have lied at the heart of Bayesian inference even before being popularized by the recent diffusion models. Different discretizations corresponding to different MCMC implementations have been useful in sampling from non-convex posteriors. Through a series of papers, Tolga and friends have demonstrated that this family of methods are well applicable to the geometric problems arising in 3D computer vision. Before inviting the rest of this community to geometric diffusion models, Tolga will share his perspectives on two topics: (i) foundational tool of Riemannian MCMC methods for geometric inference and (ii) applications in probabilistic multi view pose estimation as well as inference of combinatorial entities such as correspondences. If time permits, Tolga will continue with his explorations in optimal-transport driven non-parametric methods for inference on Riemannian manifolds. Relevant papers include:


Bayesian Pose Graph Optimization [NeurIPS 2018]


Pobabilistic Permutation Synchronization [CVPR 2019 Honorable Mention]


Synchronizing Probability Measures on Rotations [CVPR 2020]





      
  





    Shaping Your Own Career as a Mathematical Biologist


Friday, Nov. 18, 2022, 1:25 p.m. through Friday, Nov. 18, 2022, 2:25 p.m.


Zoom




    Industrial Problems Seminar


Nessy Tania

Senior Principal Scientist

Quantitative Systems Pharmacology, Early Clinical Division

Pfizer Worldwide Research, Development, and Medical


The event will be held virtually via Zoom. Registration is required to access the Zoom webinar.


Abstract


In this talk, I will share some of my personal journey as a math biologist and applied mathematician who had pursued a tenure-track position in academia and is now working as a research scientist in the biopharma industry. I will discuss similarities and differences, rewards and challenges that I have encountered in both positions. On a more practical aspect, I will discuss how current trainees can prepare for a career in industry (specifically biopharma) and how to seek those opportunities. I will also describe the emerging field of Quantitative Systems Pharmacology (QSP): its deep root in mathematical biology and how it is currently shaping the drug development process. Finally, I will share some of my own ongoing work as a QSP modeler who is supporting the Rare Disease Research Unit at Pfizer. As a key takeaway, I hope to share that there are multiple paths to success and a rewarding and stimulating career in applied mathematics.






    A PDE-Based Analysis of the Symmetric Two-Armed Bernoulli Bandit


Tuesday, Nov. 15, 2022, 1:25 p.m. through Tuesday, Nov. 15, 2022, 2:25 p.m.


Walter Library 402 or Zoom




    Data Science Seminar


Vladimir Kobzar (Columbia University)


You may attend the talk either in person in Walter 402 or register via Zoom. Registration is required to access the Zoom webinar.


The multi-armed bandit is a classic sequential prediction problem. At each round, the predictor (player) selects a probability distribution from a finite collection of distributions (arms) with the goal of minimizing the difference (regret) between the player’s rewards sampled from the selected arms and the rewards of the arm with the highest expected reward. The player’s choice of the arm and the reward sampled from that arm are revealed to the player, and this prediction process is repeated until the final round. Our work addresses a version of the two-armed bandit problem where the arms are distributed independently according to Bernoulli distributions and the sum of the means of the arms is one (the symmetric two-armed Bernoulli bandit). In a regime where the gap between these means goes to zero and the number of prediction periods approaches infinity, we obtain the leading order terms of the expected regret for this problem by associating it with a solution of a linear parabolic partial differential equation. Our results improve upon the previously known results; specifically we explicitly compute the leading order term of the optimal regret in three different scaling regimes for the gap. Additionally, we obtain new non-asymptotic bounds for any given time horizon. This is joint work with Robert Kohn available at https://arxiv.org/abs/2202.05767.





      
  





    Using cloud computing? You might benefit from data science!


Friday, Nov. 11, 2022, 1:25 p.m. through Friday, Nov. 11, 2022, 2:25 p.m.


Walter Library 402 or Zoom




    Industrial Problems Seminar


Marc Light (Censys.io)


You may attend the talk either in person in Walter 402 or register via Zoom. Registration is required to access the Zoom webinar.


Organizations are doing more and more of their computing using cloud resources. Ideally, this computing would be performant, reliable, and efficient (PRE, as they say at Meta Infra). Drawing on 2.5 years of managing a team of 10 infrastructure data scientists at Meta, I describe classes of use cases and approaches to making data-driven decisions and generally improving PRE using ML/OR techniques. Clearly, large companies like Meta, Google, Amazon, Microsoft, etc. could receive a huge return-on-investment from such work. But increasingly, even medium-sized organizations in cybersecurity, energy analytics, healthcare, etc., could benefit from DS/ML/OR for the effective use of cloud computing.







    

  
        
    	
          
            First page
            « First
          
        
	
          
            Previous page
            ‹ Previous
          
        
	…
	
                                          
            
              Page
            4
        
	
                                          
            
              Page
            5
        
	
                                          
            
              Page
            6
        
	
                                          
            
              Page
            7
        
	
                                          
            
              Current page
            8
        
	
                                          
            
              Page
            9
        
	
                                          
            
              Page
            10
        
	
                                          
            
              Page
            11
        
	
                                          
            
              Page
            12
        
	…
	
          
            Next page
            Next ›
          
        
	
          
            Last page
            Last »
          
        


  

          






											


									


			


			
		


          

  
  

    

    



  
  
  

  

    


          
              
            
  





  

	


	
	
		
			
			


	
					Institute for Mathematics and its Applications

		
		
					
				612-624-6066
			

		
					
				visit@ima.umn.edu
			

			


			

    
  
        207 Church Street SE

306 Lind Hall

Minneapolis, MN USA 55455

  

		

		
			

	
		

			
									National Science Foundation (NSF)  



					
	

				
			
													
								
							
											
	
													
								[image: Twitter]
							
											
	
													
								
							
											


	

		

	

	






  
  

    
        For Students, Faculty, and Staff

        	One Stop
	MyU 


    
  © 2024 Regents of the University of Minnesota. All rights reserved. The University of Minnesota is an equal opportunity educator and employer. Privacy Statement
    Report Web Disability-Related Issue
    
     





  


  
      
              	
        Events
              
	
        Future students
                                	
        Future undergraduate students
              
	
        Future transfer students
              
	
        Future graduate students
              
	
        Future international students
              
	
        Beyond the classroom
                                	
        Diversity and Inclusion Opportunities
              
	
        Learn abroad
              
	
        Living Learning Communities
              
	
        Mentor programs
              
	
        Programs for women
              
	
        Research
              
	
        Student groups
              


  
              
	
        Visit, Apply & Next Steps
              


  
              
	
        Current students
                                	
        Information for current students
              
	
        Departments and majors
                                	
        Departments and majors overview
              
	
        Departments
              
	
        Undergraduate majors
              
	
        Graduate programs
              
	
        Integrated Degree Programs
              
	
        Additional degree-granting programs
              
	
        Online learning
              


  
              
	
        Academic Advising
                                	
        Academic Advising overview
              
	
        Academic Advising FAQ
              
	
        Academic Advising Blog
              
	
        Appointments and drop-ins
              
	
        Academic support
              
	
        Commencement
              
	
        Four-year plans
              
	
        Honors advising
              
	
        Policies, procedures, and forms
              


  
              
	
        Career Services
                                	
        Career Services overview
              
	
        Resumes and cover letters
              
	
        Jobs and internships
              
	
        Interviews and job offers
              
	
        CSE Career Fair
              
	
        Major and career exploration
              
	
        Graduate school
              


  
              
	
        Collegiate Life
                                	
        Collegiate Life overview
              
	
        Diversity and Inclusion Opportunities
              
	
        Learn abroad
              
	
        Mentor programs
              
	
        Programs for women
              
	
        Research
              
	
        Scholarships
              
	
        Student groups 
              


  
              
	
        Diversity & Inclusivity Alliance
              
	
        CSE-IT
              
	
        Anderson Student Innovation Labs
              


  
              
	
        Alumni
                                	
        Information for alumni
              
	
        Get involved
                                	
        Get engaged with CSE
              
	
        Upcoming events
              
	
        CSE Alumni Society Board
              
	
        Alumni volunteer interest form
              
	
        Mentor programs
              
	
        Golden Medallion Society Reunion
              
	
        50-Year Reunion
              
	
        Diversity & Inclusivity Alliance
              


  
              
	
        Honors/Awards
                                	
        Alumni honors and awards
              
	
        Outstanding Achievement
              
	
        Alumni Service
              
	
        Distinguished Leadership
              
	
        Honorary Doctorate Degrees
              
	
        Nobel Laureates
              


  
              
	
        Resources
                                	
        Alumni resources
              
	
        Alumni career resources
              
	
        Alumni news outlets
              
	
        CSE branded clothing
              
	
        International alumni resources
              
	
        Inventing Tomorrow magazine
              
	
        Update your info
              


  
              
	
        Give to CSE
                                	
        CSE giving overview
              
	
        Why give to CSE?
              
	
        College priorities
              
	
        Give online now
              
	
        External relations
              
	
        Contact us 
              


  
              


  
              
	
        Donors
                                	
        Give to CSE
                                	
        CSE giving overview
              
	
        Why give to CSE?
              
	
        Giving priorities
              
	
        Donor stories
              
	
        Impact of giving
              


  
              
	
        Ways to give
                                	
        Ways to give to CSE
              
	
        Matching gifts
              
	
        Give online now
              


  
              
	
        Contact Us
                                	
        External relations
              
	
        CSE directories
              


  
              


  
              
	
        Corporate partners
                                	
        Invest in your company and the future
              
	
        Recruit our students
              
	
        Connect with researchers
              
	
        Partner with us
                                	
        K-12 initiatives
              
	
        Diversity initiatives
              


  
              
	
        Research news
              
	
        Support us
                                	
        Give to CSE
              
	
        Why give to CSE?
              
	
        CSE priorities
              


  
              
	
        Contact us
                                	
        Corporate relations
              
	
        External relations
              
	
        CSE directories
              


  
              


  
              
	
        Faculty and staff
                                	
        Information for faculty and staff
              
	
        Administrative Offices
                                	
        Administrative offices overview
              
	
        Office of the Dean
              
	
        Academic affairs
              
	
        Finance and Operations
              
	
        Communications
              
	
        External relations
              
	
        Human resources
              
	
        Research
              
	
        Undergraduate programs and student services
              


  
              
	
        CSE Committees
              
	
        CSE Policies
                                	
        CSE policies overview
              
	
        Academic policies
              
	
        Faculty hiring and tenure policies
              
	
        Finance policies and information
              
	
        Graduate education policies
              
	
        Human resources policies
              
	
        Research policies
              


  
              
	
        Diversity & Inclusivity Alliance
              
	
        Research
                                	
        Research overview
              
	
        Research centers and facilities
              
	
        Research proposal submission process
              
	
        Research safety
              
	
        CSE Shop
              


  
              
	
        Faculty awards
                                	
        Award-winning CSE faculty
              
	
        National academies
              
	
        University awards
              
	
        Honorary professorships
              
	
        Collegiate awards
              
	
        Other CSE honors and awards
              


  
              
	
        Staff awards
              
	
        Performance Management Process
              
	
        Work. With Flexibility in CSE
              


  
              
	
        K-12 Outreach
                                	
        K-12 outreach overview
              
	
        Summer camps
              
	
        Outreach events
              
	
        Enrichment programs
              
	
        Field trips and tours
              
	
        CSE K-12 Virtual Classroom Resources
              
	
        Educator development
              
	
        Volunteer
              
	
        Sponsor an event
              


  
              


  




    
  

  





























































