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MACHINE LEARNING
Generalized Linear Models
Tree Models

Clustering

Deep Learning
Autoencoders
Optimization Theory
Dimensionality Reduction
Topological Machine Learning
Sensor Fusion

Statistics

ABOUT ME
I am a mathematician specializing in applied topology, topological machine learning,
and computational geometry. I have years of experience doing research in machine
learning, which consists of both theoretical results and open-source code. Currently
living in Barcelona, Spain.

PROFESSIONAL EXPERIENCE
Phillip Griﬃths Assistant Research Professor of Mathematics
Duke University
z 07/01/2019 - 07/31/2022

* Durham, NC, USA

• Three-year postdoc position, partially funded by an Air Force Oﬃce of Scientiﬁc Re-

search (AFOSR) grant.

PROGRAMMING

• Research on developing geometric and topological methods for extracting features

from complex data.

Python
NumPy

• Project manager for three capstone projects in Duke’s data science masters program.

Pandas

scikit-learn

PyTorch

TensorFlow

Matplotlib

GUDHI

z 2020 - present

* Online

• The largest research network in applied topology, organizing research talks, inter-

views, poster sessions, and other activities.

Other
GitHub

Co-Director | Applied Algebraic Topology Research Network (AATRN)

LATEX

LEADERSHIP &
MANAGEMENT
Research Network Director
Seminar Hosting
Conference Organizer
Project Manager
Mentoring

FEATURED AWARDS
Marie Curie Seal of Excellence
Fusion 2020 Paper Award
UCLA Daus Prize in Math
UCLA Regents Scholar

• Responsibilities include inviting and hosting speakers, uploading and editing content

for our YouTube channel, and planning new mathematical and professional initiatives
for the community.

RELEVANT RESEARCH PROJECTS
A Convolutional Persistence Transform
z 2022

* GitHub Repo

• Develops a new, more robust and informative topological featurization method com-

bining convolutions and persistent homology.

• Outperforms standard topological features on multiple character recognition datasets.
• Implemented in Python using Giotto for topological computations.
• Full paper: https://arxiv.org/abs/2208.02107.

Dimensionality Reduction via Topological Machine Learning
z 2021

* DIPOLE GitHub Repo

• Develops a new method, DIPOLE, for dimensionality reduction, combining tech-

niques from algebraic topology, computational geometry, and machine learning.

• DIPOLE is able to ﬁnd low-dimensional embeddings that better preserve multi-scale

connectivity in data compared with state-of-the-art alternatives.

• DIPOLE is implemented in PyTorch using GUDHI for topological computations.
• Full paper: https://arxiv.org/abs/2106.07613.

LANGUAGES
English: Native

Making Topological Optimization Faster and More Robust
z 2021

Hebrew: Fluent

* TDA-Smear GitHub Repo

• Designs a new computational pipeline that makes topological optimization practical.
• Experiments on image segmentation and cell boundary detection.

Spanish: Working
Proﬁciency

• Implemented in TensorFlow using GUDHI for topological computations.
• Published in top machine learning conference AISTATS.
• Full paper: https://proceedings.mlr.press/v130/solomon21a.html.

Catalan: Working
Proﬁciency

Geometric Methods for Time Series Fusion
z 2020

* GitLab Repo

• Shows how geometric tools can be used to get improved latent space reconstruc-

tions from multiple sensor time series.

• Awarded 2nd runner up best paper in the general category of Fusion 2020.
• Full Paper: https://ieeexplore.ieee.org/abstract/document/9190173.

RELEVANT COURSES TAUGHT
Mathematics of Machine Learning (Math 466) | Duke University
z Taught 3 Times

* Math 466 Course Website

• A new, graduate-level course I developed as a postdoc at Duke. It provides a rigor-

ous foundation for mathematical methods in machine learning.

Principles of Machine Learning (Stats 302) | Duke Kunshan University
z Taught Twice

* Stats 302 Course Website

• A comprehensive introduction to machine learning, covering linear and nonlinear

methods for regression and classiﬁcation, dimensionality reduction, clustering and
outlier detection, and neural networks.

• Accompanied by weekly Jupyter notebooks with demo code, experiments, and open-

ended challenges.

• Publicly available GitLab Repo.

EDUCATION
PhD in Mathematics | Brown University
z 2013- 2019

* Providence, RI, USA

• Research in applied topology, with a focus on invertibility of topological transforms.

Co-advised by Jeﬀrey Brock (Yale, formerly Brown) and Steve Oudot (École Polytechnique, INRIA Saclay).
• Coursework in advanced statistics and probability.
• Third place ﬁnalist in Brown’s Data Science Hackathon 2017.

M.A. and B.S. in Mathematics | University of California, Los Angeles
z 2010-2013

* Los Angeles, CA, USA

• Simultaneously granted bachelors and masters degree as part of the math depart-

ment’s scholars program.

• Daus Prize in Mathematics, recognizing the academic accomplishments of top-ranked

students at the undergraduate level.

• Regents Scholarship (300 total out of a student body of 30, 000+).

