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Research
Keywords: timeseries analysis; multi-dimensional data; geometric & topological methods; systems theory;
mathematical neuroscience

Using reparametrization invariant (RI) functionals, my work introduced clustering & cyclic ordering to ape-
riodic yet repeating multi-dimensional signals. RI methods enabled detection of slow cortical waves in human
brains using functional magnetic resonance imaging (fMRI) data. Utilizing geometric diffusion processes, my
work also showed that synergy detection in human motor control using electromyography signals, is appropri-
ately interpreted as a nonlinear clustering problem. Currently, I study the use of RI features for timeseries analysis
in conjunction with large MLmodels.

Current Position
Aug 2024 - Present

Tch. Assistant Professor
Electrical & Computer Engineering
University of Illinois, Urbana-Champaign
Courses: CProgramming&Assembly (ECE220),Mod-
els of Computation & Algorithms (ECE374), Control
Systems (ECE486) andControl SystemsTheory (ECE515).
Serving as course coordinator for ECE220.
Mentoring: Undergraduate andgraduate students in-
terested in working on biologically derived timeseries
data usingmachine learning and appliedmathematical
tools.

Education
2017 – 22 Doctor of Philosophy

Dissertation- External Link
Electrical & Computer Engineering
University of Illinois, Urbana-Champaign

2015 – 17 Master of Science
Mechanical Science & Engineering
University of Illinois, Urbana-Champaign

2010 – 14 Bachelor of Science
Summa Cum Laude, 3.94/4.00
Minor: Mathematics
Major: Mechanical Engineering
Texas A &M University

Publications & Presentations
(J) Multi-site MRI analysis of morphometric differences in brain regions in the presence of hearing loss
and tinnitus across the adult lifespan
Ivan Abraham, Shagun Ajmera, Wenhao Zhang, Amber Leaver, Bradley Sutton, Jonathan Peelle, Fatima Husain.
Preprint, 2026.
doi:doi: https://doi.org/10.64898/2026.03.06.710136
(J) Hemodynamic cortical ripples through cyclicity analysis
Ivan Abraham, Somayeh Shahsavarani, Benjamin J. Zimmerman, Fatima T. Husain, Yuliy Baryshnikov.
Network Neuroscience, 2024.
doi:https://doi.org/10.1162/netn_a_00392

(J) Comparing cyclicity analysis with pre-established functional connectivity methods to identify indi-
viduals and subject groups using resting state fMRI
Somayeh Shahsavarani, Ivan T. Abraham, Benjamin Z. Zimmerman, Yuliy M. Baryshnikov, Fatima T. Husain.
Frontiers in Computational Neuroscience. 2020.
doi:https://doi.org/10.3389/fncom.2019.00094
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(J) Dissociating tinnitus patients from healthy controls using resting-state cyclicity analysis and cluster-
ing
Benjamin J. Zimmerman, Ivan Abraham, Sara A. Schmidt, Yuliy Baryshnikov, and Fatima T. Husain.
Network Neuroscience. 2019.
doi:https://doi.org/10.1162/netn_a_00053

(C) From Proofs to Programs: Integrating Generative AI and Interactive Applets in a Graduate Control
Theory Course.
Ivan Abraham
American Society for Engineering Education Annual Conference & Exposition
Charlotte, NC, USA. June 21-24, 2026.

(C) Hearing loss and tinnitus accelerate regional volumetric changes in the aging brain
Shagun Ajmera, Ivan Abraham, Wenhao Zhang, Amber Leaver, Bradley Sutton, Yuliy Baryshnikov, Jonathan
Peelle, Fatima Husain
49th Annual Midwinter Meeting of the Association for Research in Otolaryngology.
San Juan, Puerto Rico. February 7-11, 2026

(C) Exploiting AI architecture to process and harmonize neuroimaging-based brain connectivity pat-
terns in humans with phantom auditory perception
Shagun Ajmera, Ivan Abraham, Fatima Husain
Advances & Perspectives in Auditory Neuroscience 2024
Chicago, USA. October 4, 2024.

(C) Harmonizing resting state functional MRI data to find markers of tinnitus in brain connectivity
using deep learning
Shagun Ajmera, Ivan Abraham, Fatima Husain
Tinnitus Research Initiative Conference 2024
Vancouver, Canada. June 10-12, 2024

(C) Reduced functional connectivity in auditory & attention networks in the presence of hearing loss
Ivan Abraham, Amber Leaver, Brad Sutton, Yuliy Baryshnikov, Jonathan Peelle, F. Husain
2023 Virtual Conference on Computational Audiology
Virtual, June 29-30, 2023

(C) Harmonizing independent MRI datasets for greater statistical power in hearing research
Ivan Abraham, Shagun Ajmera, Rafay Khan, Amber Leaver, Jonathan Peelle, Brad Sutton, Fatima Husain
46th Annual Midwinter Meeting of The Association for Research in Otolaryngology
Orlando, Florida, February 11-15, 2023

(C) Cyclicity vs. similarity measures for fMRI resting state time series analysis
Ivan Abraham, Somayeh Shahsavarani, Benjamin Zimmerman, Yuliy Baryshnikov, Fatima Husain
Analytical Computational Models. The 49th Annual Meeting, Society for Neuroscience.
Chicago, Illinois, October 19-23, 2019

(C) Automated identification of tinnitus patients using replicable resting state fMRI data
Fatima T. Husain, Benjamin Zimmerman, Ivan Abraham, Sara Schmidt, Somayeh Shahsavarani, Rafay Khan,
Yuliy Baryshnikov
Sixth Biennial Conference on Resting-State and Brain Connectivity
Montreal, Quebec, Canada, September 26-28, 2018
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(C) Classification of tinnitus patients vs. control subjects based on cyclicity analysis
Ivan Abraham, Benjamin Zimmerman, Sara Schmidt, Yuliy Baryshnikov, Fatima Husain
Inaugural Workshop on Brain Dynamics and Neurocontrol Engineering
Washington University in St. Louis, MO. June 25-27, 2017

Prior Experience
Aug 2023 - July 2024

University of Illinois, Urbana-Champaign – USA
Postdoctoral Research Associate | Coordinated Science Laboratory
Involved in creating analysis methods for high dimensional timeseries data using appliedmathematical techniques
from topology & geometry. Expanding on prior work developed for cyclic signals to infer brain dynamics, stereo-
typy in animals & propagation patterns in networks. Also studying use of novel classification & ML tools to
generate interpretable feature from high-dimensional data.

Aug 2023 - May 2024
Adjunct Lecturer | Dept. of Electrical & Computer Engineering
Taught: (a) ECE 220 – core curriculum course on introduction to programming using C& LC3 assembly language
and (b) ECE 515 – a graduate course in control systems theory & design. Served as coordinator for undergraduate
course with a team of three instructors, nine graduate TAs and two dozen undegraduate course aides.

Jan 2023 - May 2023
Adjunct Lecturer | Dept. of Bioengineering
Taught a core curriculum sophomore level course on signal processing and systems analysis (BIOE 205) for the
Department of Bioengineering. Developed coursematerial including lecture notes, online demonstrations, home-
work sets, and course website for effective delivery of content and for possible use by future instructors.

Aug 2022 - May 2023
Discovery Partners Institute – USA
Postdoctoral Research Associate
Research associate with the Neuroscience Program and with the Hearing Health Institute’s science faculty. In-
vestigated the possibility of harmonizing multi-site fMRI data using deep learning (DL) techniques like domain
adaptation, transfer learning as well as generative & adversarial neural network algorithms.

May 2022 - Aug 2022
Program Assistant
Organized & led process of standardization, harmonization & curation of terabytes of multi-site multi-paradigm
MRI data. Started development & investigation of methods addressing cross-site, scanner & demographic dif-
ferences. Created and supervised a 10-week internship program for undergraduates at Hearing Health Institute.

Sep 2015 – May 2022
University of Illinois, Urbana-Champaign – USA
Teaching and Research Associate
Taught or assisted with delivery of three undergraduate & three graduate level courses (see below). Worked on
application of topological & geometric methods for analysis of high-dimensional timeseries data.

Mar 2015 – Jul 2015 (FT)
Texas A&M University – Qatar
Temporary Research Assistant
Worked on design, fabrication & assembly of gas based super plastic forming machine. Involved in control design
&mechanical assembly of the equipment aswell as generation of Project SafetyAnalysis reports&documentation.

Jan 2015 – Mar 2015 (FT)
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Carnegie Mellon University – Qatar
Temporary Research Associate
Installed, set-up and commissioned processor simulation package from MIT (Graphite) on network file system
based prototype cluster. Tested & benchmarked pilot cluster with four nodes, resulting in creation of commis-
sioning manual for future clusters & identification of bugs.

Synergistic Activities
2025 – pr. Member: University of Illinois Senate
2024 – pr. Member: ECE Curriculum Committee

University of Illinois, Urbana-Champaign
2025 Reviewer

IEEE: Systems, Man & Cybernetics
Frontiers in Human Neuroscience
Attendee - KEENWorkshop
Enhancing EM through AI

2024 Reviewer
Frontiers in Computational Neuroscience

Other Honors
2025 – 26 Facilitating Learning Excellence Award

University of Illinois, Urbana-Champaign
2016 List of Teachers Ranked as Excellent

University of Illinois, Urbana-Champaign
2014 Science Faculty Student of the Year

Texas A &M University, Qatar
2012 – 14 Full Academic Scholarship

Qatar Foundation

Teaching Summary
Instruction

BIOE 205 Signals & Systems in Bioengineering
ECE 220 Computer Systems & Programming
ME 330 EngineeringMaterials - Laboratory
CS 374 Algorithms &Models of Computation

ECE 486 Control Systems
ECE 515 Control System - Theory &Design

Teaching Assistant

ECE 110 Intro. to Electronics
ECE 486 Undergraduate Control Systems
ECE 515 Control System - Theory &Design
ECE 517 Nonlinear & Adaptive Control
ECE 528 Nonlinear Systems

Patent
Automated, Objective Method of Assessing
Tinnitus Condition
FatimaT.Husain, YuliyBaryshnikov, Benjamin J.Zim-
merman, Ivan T. Abraham.
US Patent No: 10,959,670

4

https://courses.grainger.illinois.edu/bioe205/sp2023/
https://courses.grainger.illinois.edu/ece220/fa2025/
https://mechse.illinois.edu/graduate/graduate-course-offerings/ME330
https://courses.grainger.illinois.edu/ece374bl1/sp2025/
https://courses.grainger.illinois.edu/ece486/sp2026/
https://courses.grainger.illinois.edu/ece515/fa2025/
https://ece.illinois.edu/academics/courses/ece110
https://ece.illinois.edu/academics/courses/ece486
https://ece.illinois.edu/academics/courses/ece515
https://ece.illinois.edu/academics/courses/ece517
https://ece.illinois.edu/academics/courses/ece528
https://patents.google.com/patent/US10959670B2

	Research
	Current Position
	Education
	Publications & Presentations
	Prior Experience
	Synergistic Activities
	Other Honors
	Teaching Summary
	Patent

