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RESEARCH INTERESTS

| am interested in a variety of problems in the mathematical foundations of Data Science, motivated by
the need to exploit data to advance scientific discovery and build generalizable, interpretable predictive
models. These problems require ideas and techniques from a variety of areas, including Harmonic
Analysis, Approximation Theory, Probability and Statistics. Scalable algorithms are a requirement, and
| often use multiscale techniques to develop near-linear time algorithms to implement efficiently the
estimators developed in theory.

| apply these techniques to the study of physical systems, e.g. to the analysis of molecular dynamics
data in order to automatically learn reduced models or speed up simulations, or to infer models of
complex agent-based systems (e.g. to model cell dynamics), to the study of hyperspectral images
(e.g. for unsupervised segmentation or anomaly detection), to reinforcement learning (to learn optimal
policies for automated agents).

EMPLOYMENT

2016- Bloomberg Distinguished Professor in the Departments of Mathematics and Applied
Mathematics and Statistics, Johns Hopkins University.

2012-2016 Professor in Mathematics, Electrical and Computer Engineering, Computer Science,
Duke University.

2006-2012 Assistant Professor in Mathematics and Computer Science, Duke University.

2005-2006 Research Scientist, Applied Mathematics, Yale University.

2004-2005 Gibbs Assistant Professor, Department of Mathematics, Yale University.

2004 (Fall)  Fellow, Institute Pure and Applied Mathematics, UCLA, Program in Multiscale
Geometry and Analysis in High Dimensions.

2002-2004 Gibbs Instructor, Department of Mathematics, Yale Univ.. Mentor: R.R. Coifman.

2002- Director, MPIM Consultants Limited, a U.K.-based scientific software company.

2001-2002 Software Engineer and project team leader, Mettler-Toledo-Myriad, Melbourn,
U.K., design of software for robots for automated chemistry.

2000-2001 Graduate Teaching Assistantship, Washington University, St.Louis.

EDUCATION

2002, May Ph.D. in Mathematics, Washington University, St.Louis, Discretization of continuous
wavelet transforms, advisor: Prof. G. L. Weiss. Area: harmonic analysis.

2000, Dec M.Sc., Washington University, St. Louis.

1999, July Laurea (M.Sc.) cum laude in Mathematics, Universita di Milano, ltaly, M -band
compactly supported biorthogonal wavelets and Burt-Adelson wavelets, under the
supervision of Prof. P. M. Soardi.



HONORS, AWARDS

2020-2021 : Simons Fellowhip.

2013- : Fellow of the American Mathematical Society.

2012-2013: Thomas Langford Lecturship Award, Duke University.

2008-2012: Sloan Fellowship.

2007: Popov prize in approximation theory.

1999-2000: The Albert and Judith Fay Ross Memorial Fellowships, Washington University, St.Louis.

GRANTS (RECENT)

2020-2023: AFOSR Statistical Learning for Complex Dynamic Data Sets in Metric Spaces , PI.

2019-2022: NSF Learning dynamics from data: discovering interaction laws of particle and agent systems, coPl.
2020: Leon Lowenstein Foundation Deep Heart Initiative-Precision Cardiology by Digital Twinning and Deep
Learning, senior personnel.

2019-2022: NSF HDR TRIPODS: Institute for the Foundations of Graph and Deep Learning, coPI.

2020-2021: Simons Fellowship, Simons Foundation, PI.

2018-2021: NSF BIGDATA Compositional Learning, Maps and Transfer: Statistical and Machine Learning on
Collections of Data Sets, PI.

2017-2020: NSF ATD Estimation and Anomaly Detection for high-dimensional Data, Maps and Dynamic Pro-
cesses, PI.

2017-2020: AFOSR Information, Approximation, and Fast Algorithms for Data in High Dimensions, P.
2018-2022: ARO STTR, Phase Il, lead by I-A-I Inc., Multiscale Fast and Distributed Data and Statistics Summa-
rization, P1.

2018-2019: JHU DISCOVERY award: Novel Methods for Non-Invasive Assessment of Myocardial Fibrosis Com-
plexity and Disorganization to Predict Ventricular Arrhythmias, Co-Pl.

2017-2020: ARO STTR, Phase |, lead by I-A-l Inc., Multiscale Fast and Distributed Data and Statistics Summa-
rization, P1.

2017-2018: JHU DISCOVERY award: Anomaly Detection for Zero Shot Learning with Applications to Rare Myo-
pathic Disease Diagnostics, Pl.

2015-2018: NSF BIGDATA: Collaborative Research: From Data Geometries to Information Networks, Pl.
2015-2018: NSF Statistical Learning for High-Dimensional Stochastic Dynamical Systems, PI.

2014-2016: AFOSR Information, Approximation, and Fast Algorithms for Data in High Dimensions, P.
2013-2016: NSF Structured Dictionary Models and Learning for High Resolution Images, PI.

2013-2016: NSF Collaborative Proposal: SI2-CHE: Extensible tools for advanced sampling and analysis, PI.
2012-2016: NSF ATD: Online Multiscale Agorithms for Geometric Density Estimation in High-Dimensions and
Persistent Homology of Data for Improved Threat Detection, PI.
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PROFESSIONAL ACTIVITIES

IPAM workshop Collective Variables in Classical Mechanics, Fall 2016, organizer.

ICERM workshop Stochastic numerical algorithms, multiscale modeling and high-dimensional data analytics, July
2016, organizer.

Duke workshop on Sensing and Analysis of High-Dimensional Data on July 27-29th, 2015, organizer.

Hausdorff Research Institute program in Mathematics of Signal Processing, 2016, organizer.

Mathematical Biology Institute Semester-long program for Spring 2014, organizer.

Duke workshop on Sensing and Analysis of High-Dimensional Data on July 23-25th, 2013, organizer.

Workshop on Large Graphs: Modeling, Algorithms and Applications, in the program on Mathematics of Informa-
tion, Institute for Mathematics and its Applications, Oct. 2011, organizer.

Duke workshop on Sensing and Analysis of High-Dimensional Data on July 26-28th, 2011, organizer.
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ICIAM Minisymposium on Harmonic Analysis on Graphs and Networks on July 22, 2011, organizer.

Workshop on Optimization, Search and Graph-Theoretical Algorithms for Chemical Compound Space, Inst. Pure
and Appl. Math., Apr. 2011, organizer.

The Mathematics of Information and Knowledge, AMS national meeting, Jan. 2010, organizer.

Geometric and Spectral Techniques for Analysis of Graphs, SAMSI working group, Fall 2010.

Duke workshop on Large Data Sets: Computation and Structure, CTMS, Nov. 2010, organizer.

Symposium on manifold learning, AAAI, Nov. 2009, organizer.

Internet Multiresolution program, Inst. Pure and Appl. Math., U.C.L.A., Sep-Dec. 2008, organizer.

Document Space workshop, Inst. Pure and Appl. Math., U.C.L.A., Jan. 2006, organizer.

Constructive Approximation, editor or; Applied Computational Harmonic Analysis, associate editor for Information
& Inference, associate editor for Applied and Numerical Harmonic Analysis (ANHA).

NSF, ONR, AFOSR, DOE, Australian Research Council, Israel Science Foundation: reviewer/panelist.
Reviewer for Appl. Comp. Harm. Anal., Jour. Math. Anal. and Appl., Jour. Comp. Phys., N.I.P.S. 2005, |.E.E.E.
Trans. Neur. Net., .LE.E.E. Trans. Image Proc., Jour. Funct. Anal., Journ. A.M.S.; Proc. Nat. Acad. Sci.; Nature
Comm..

4 U.S. patents pending, one for segmentation of CMRIs, one for hyper-spectral imaging, two for data analysis,
organization and visualization.

TEACHING

Spring 2020: Mathematical and Computational Foundations of Data Science; Spring 2020: High-Dimensional
Approximation, Probability, and Statistical Learning; Spring 2019: Introduction to Harmonic Analysis and Its
Applications; Fall 2018: High-Dimensional Approximation, Probability, and Statistical Learning; Spring 2018:
Introduction to Harmonic Analysis and its Applications; Fall 2017: High-Dimensional Approximation, Probability,
and Statistical Learning; Spring 2017: Introduction to Statistical Learning, Data Analysis and Signal Processing;
Spring 2016: Advanced Calculus; Fall 2015: Scientific Computing |I; Spring 2015: Topics in Statistical Learning
Theory; Topics in Probability; Fall 2014 :Scientific Computing |; Spring 2014: Advanced Calculus; Spring 2013:
Topics in Statistical Learning, High Dimensional Geometry and Random Matrices; Fall 2012: Introduction to High
Dimensional Data Analysis; Scientific Computing I; Fall 2011: Topics in Probability; Scientific Computing [; Fall
2010: Real Analysis; ...

TRAINING OF STUDENTS

Master students: Y. Huang, '18; Ph.D students: S. Yang, D. Popescu '21, M. P. Martin '21, Z. Lubberts (co-
advisor), J. Miller '17-21, J. Zhou; Miles Crosskey, Ph.D. student, *09-'14 (now: industry); Prakash Balachandran,
Ph.D. on Dimensionality Reduction and Learning on Networks, 7/11 (now: industry); Anna V. Little, Ph.D. on
Estimating the Intrinsic Dimension of High-Dimensional Data Sets: A Multiscale, Geometric Approach, 5/11 (now:
U. of Utah); Jason D. Lee, undergraduate thesis advisor, 4/10 (now: Princeton); Arthur D. Szlam, co-advisor, Ph.D.
on Non-Stationary Analysis on Datasets and Applications, Yale, 5/06 (now: Facebook).

TRAINING OF POSTDOC'’s

Christoph Kummerle, '19-; Xiaofeng Ye, *18-21 (now: U. Albany); Ming Zhong, Postdoc, '16-21 (now: U. Texas);
Paul Escande, Postdoc, '16-'18 (now: CNRS); Sui Tang, Visiting Asst. Prof., '16-20 (now: UCSB); James Mur-
phy, Visiting Asst. Prof., '15-'18 (now: Tufts U.); Stefano Vigogna, Visiting Asst. Prof., '15-18 (now: U. Genova);
Wenijing Liao, Visiting Asst. Prof., ’13-'17 (now: GeorgiaTech); Stas Minsker, Visiting Asst. Prof., 12-'14 (now:
U.S.C.); Samuel Gerber, Visiting Asst. Prof., 12-15 (now: industry); David Lawlor, Visiting Asst. Prof., '12-15
(now: industry); Joshua Vogelstein, Visiting Asst. Prof., *12-14 (now: Johns Hopkins U.); Nate Strawn, Visiting
Asst. Prof., '11-13 (now: Georgetown U.); Mark lwen, Visiting Asst. Prof., '10-’13 (now: Michigan State U.);
Guangliang Chen, Visiting Asst. Prof., '09-'13 (now: SJSU); Jake Bouvrie, Visiting Asst. Prof., '09-12 (now:
industry); Yoon-Mo Jung, postdoc, 08-10 (now: Yonsei U.)



