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SUMMARY

Machine learning and wireless communications researcher specializing in Al-driven spectrum coexistence, mid-band
interference mitigation, and RF device authentication. Designs graph neural networks for radar-aware 5G scheduling in the 3.5
GHz CBRS band, low-SNR signal classification, and resilient radio fingerprinting for critical infrastructure, with results
published in peer-reviewed IEEE venues.

RESEARCH INTERESTS

AI/ML-driven spectrum sensing and management - Graph neural networks for wireless intelligence - 5G/6G spectrum sharing
and radar coexistence (3.5 GHz CBRS) - RF device fingerprinting and authentication - Low-SNR signal classification - O-
RAN and xApp-based network intelligence

EDUCATION

Ph.D., Modeling and Simulation Engineering Jan. 2022 — Present
Old Dominion University, Norfolk, Virginia
Research Focus: GNN-based spectrum sensing and management for 5G—radar coexistence in the CBRS band, RF device
fingerprinting and authentication, and low-SNR wireless signal classification

M.S., Electrical Engineering Aug. 2018 — Dec. 2021
University of Maryland, Baltimore County (UMBC), Baltimore, Maryland
Focus: Machine learning for signal analysis — applied ML-optimized methods to characterize nonlinear systems

M.Sc., Electrical and Electronic Engineering Jul. 2016 — Jul. 2018
University of Dhaka, Dhaka, Bangladesh

Specialization: Communication and Signal Processing

Thesis: Breast cancer recurrence prediction system using SVM and decision trees

B.Sc., Electrical and Electronic Engineering Jan. 2012 — Dec. 2015
University of Dhaka, Dhaka, Bangladesh
Senior Project: Early detection and classification of epileptic seizures using ML (ANN, SVM)

PEER-REVIEWED PUBLICATIONS

[1] F. Afrin, N. Moghim, S. H. Bouk, S. Roy, and S. S. Shetty, “Multi-Scale Graph Neural Network for Low-SNR Wireless
Signal Classification,” in Proc. IEEE 23rd Consumer Communications & Networking Conference (CCNC), Las Vegas,
NV, Jan. 2026, pp. 1-7. doi: 10.1109/CCNC65079.2026.11366565.

[2] L. Obiuwevwi, K. J. Rechowicz, S. Jayarathna, S. H. Bouk, F. Afrin, C. N. Barati, N. Moghim, V. Nanou, M. E.
Rahman, and S. S. Shetty, “Enabling Real-Time Al in O-RAN: Deploying and Measuring Al Inside a Near-RT RIC
xApp,” in Proc. 35th International Conference on Computer Communications and Networks (ICCCN), 2026
(accepted).

[3] F. Afrin, N. Moghim, and S. S. Shetty, “ResGCN: A Scalable, Robust and Efficient Approach for Radio
Fingerprinting,” in Proc. International Conference on Computing, Networking and Communications (ICNC),
Honolulu, HI, Feb. 2025, pp. 387-393. doi: 10.1109/ICNC64010.2025.10993574.

CONFERENCE PRESENTATIONS AND POSTERS

[P1] F. Afrin, N. Moghim, and S. S. Shetty, “Recovering Hidden Wireless Structure at —10 dB SNR Using Multi-Scale
Temporal Graph Neural Networks,” Poster, International Conference on Communications and Computing Innovations
(CCD), 2026.

[P2] F. Afrin, N. Moghim, and S. S. Shetty, “ResGCN. Bridging Data Efficiency and Scalability for Accurate Radio
Fingerprinting, ” Poster, International Conference on Communications and Computing Innovations (CCI), 2025.
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RESEARCH EXPERIENCE

Graduate Research Assistant Jan. 2022 — Present
Virginia Modeling, Analysis and Simulation Center (VMASC), Old Dominion University
Sponsors: DoD CoE-AIML, NSF, NSWC Crane, CACI

— Designed a HeteroGAT radar-aware scheduler with four node types (UE, SAS, ESC, gNB) and multiplicative gating
for resource block allocation in the 3.5 GHz CBRS band

— Developed a PPO-based RL-TGNN temporal extension recovering additional system goodput relative to classical
round-robin and proportional-fair scheduling baselines

— Designed a multi-scale temporal GNN achieving 91.3% classification accuracy at —10 dB SNR, outperforming CNN
and standard GNN baselines in contested spectrum environments

— Developed ResGCN for RF device fingerprinting, achieving 72.35% cross-day authentication accuracy — a 62%
improvement over CNN baselines

— Developed symbol-aligned radar interference insertion in MATLAB 5G Toolbox; analyzed HARQ escalation and
decoder stress

— Built reproducible MATLAB/Python simulation frameworks for 5G PHY -layer signal classification and CBRS
coexistence benchmarking
Research Assistant, AI/ML Aug. 2018 — Dec. 2021
University of Maryland, Baltimore County (UMBC), Baltimore, Maryland

— Developed a Convolutional Dictionary Learning model for ECG artifact removal from EMG signals, improving signal
clarity by 30%
— Automated a laser pulse analysis pipeline in Python, reducing processing time by 25%

TEACHING EXPERIENCE

Teaching Assistant August 2024 — June 2025
Old Dominion University, Norfolk, Virginia

— ECE 443 (Computer Architecture): led labs on CPU design, Verilog/FPGA tools, and RISC-V architectures

— ENGN 122 (Programming for Engineering): instructed C++ fundamentals and numerical methods

Teaching Assistant — CMPE 306: Introduction to Circuit Analysis August 2018 — December 2021
University of Maryland, Baltimore County (UMBC)
— Led discussion sections and laboratory sessions; graded coursework and supported student learning

TECHNICAL SKILLS

Machine Learning: GNN (HeteroGAT, ResGCN, GraphSAGE), Reinforcement Learning (PPO, DQN), CNN, SVM,
KNN, PCA, VAE-GAN, XGBoost, MLP, Random Forest, Convolutional Dictionary Learning

Programming: Python, MATLAB, C, C++, LabVIEW

Wireless / Communications: Spectrum Sensing, Cognitive Radio, RF Fingerprinting, HARQ, 5G PHY, O-RAN xApp
Tools: PyTorch, PyTorch Geometric, Simulink, MATLAB 5G Toolbox, Git, Linux, Tableau

HONORS AND AWARDS

— National Science and Technology Fellowship for M.Sc. thesis, Govt. of Bangladesh
— Government General Scholarship for academic excellence, 2016
— Education Board Scholarship, Dhaka Education Board, Bangladesh, 2011

PROFESSIONAL SERVICE AND MEMBERSHIPS

— Member, IEEE - IEEE Communications Society - IEEE Women in Engineering
— Reviewer, IEEE Open Journal of the Communications Society, 2026
— Secretary, Bangladeshi Student Association (GSA-UMBC); organized peer mentorship sessions
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