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processing time series sensor data for optimization of operation and maintenance.
Self-supervised learning methods like masked language modeling, contrastive learning to
pretrain models on large unlabeled datasets for downstream infrastructure and education
applications and quantification of associated uncertainties.

Reinforcement learning techniques including deep Q-learning, policy gradients and inverse
reinforcement learning to optimize inspection and maintenance processes with human domain
experts in the training loop and quantification of associated uncertainties .

Bayesian optimization and multi-task learning to efficiently expand the capabilities of Al
models through transfer learning across related problems involving structural health
monitoring, reliability analysis, and personalized learning.

Human-centered Al methodologies to ensure models are transparent, trustworthy and able to
explain their decisions through techniques like attention mechanisms, counterfactual
explanations and interactive model debugging.

Leveraging synthetic and real-world sensor data from physical infrastructure alongside large-
scale educational datasets to advance self-supervised and reinforcement learning for reliable
asset management and pedagogy.
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Funded
Projects and
Collaboration

09/01/2023-08/31/2026, Principle Investigator

Grant#: NSF/CNS-2302686, Exploring Effectiveness of Automatic Assessment of Cognitive
and Metacognitive Processes in Engineering Learning through Natural Language Processing
Models, $600,000 funded by National Science Foundation, co-PIs: Frances Dancer (Dept. of
Computer Engineering and Science, JSU), and Ke Jie (School of Lifelong Learning, JSU), and
SPs: Jeffrey Ge (Dept. of Mechanical Engineering, Stony Brook University), Blair McDonald
(School of Engineering and Technology, Western Illinois University), and Emmanuel U.
Nzewi (Dept. of Civil and Environmental Engineering, Prairie View A&M University).

09/01/2023-08/31/2026, Principle Investigator

Grant#: NSF/EES-2306566, Targeted Infusion Project: Innovating Writing-To-Learning
Pedagogy to Promote and Assess Deep Conceptual Understanding and Mindful Learning
across Authentic STEM Education Settings, $399,982 funded by National Science Foundation,
co-PI: Doreen N. Myrie (Dept. of Special Education), Joon Young Lee (Dept. of Educational
Psychology ), Yonghua Yan (Dept. of Math), Jie Ke (School of Lifelong Learning).

08/01/2014-07/31/2020, Principle Investigator

Grant #: NSF/HRD-1436343, “Prompting Effective Active Learning through Implementing
Self-Regulated Learning Assessment in Diverse STEM Learning Settings,” $399,996 funded
by National Science Foundation, co-PIs: Gordon Skelton (Dept. of Computer Engineering,
JSU), and Jianjun Yin (College of Education, JSU).

08/01/2014-07/31/2016, Principle Investigator

Grant#: MarTREC, “In-Situ Monitoring and Assessment of Post Barge-Bridge Collision
Damage for Minimizing Traffic Delay and Detour,” $50,000 funded by Maritime
Transportation Research and Education Center at the University of Arkansas.

09/01/2013-08/31/2019, Principle Investigator

Grant#: NSF/HRD-1332591, “Effects of Scaffolding Cyber-Enabled Collaborative Learning
in Authentic STEM Education Settings,” $349,999 funded by National Science Foundation,
co-PIs: Zhenbu Zhang (Dept. of Mathematics, JSU), Sungbum Hong (Dept. of Computer
Science, JSU), and Jianjun Yin (College of Education, JSU).

10/01/2010-09/30/2018, Principle Investigator

Grant#: NSF/HRD-1036328, “Investigation of Effects of Scaffolding Creative Problem
Solving Through Question Prompts in Project-Based Service Learning,” $499,677 funded by
National Science, co-PlIs: Valerie Shelby (JSU Community Service Learning Center), Justin
Allusion (Division of Online Learning, JSU), and Jianjun Yin (College of Education, JSU).

10/01/2009-09/30/2011, Principle Investigator

Grant #: MDOT/State Study-229, “Instrumentation and Computational Modeling for
Evaluation of Bridge Substructures Across Waterways,” $150,000 funded by FHWA through
Mississippi Department of Transportation (MDOT).

07/01/2009-06/30/2011, Principle Investigator

Grant #: DTRT06-G-0049, “Phase I Project for Integrating Intelligent Structure Technology
for Refining Bridge Inspection in Mississippi,” $32,000 funded by FHWA through the Institute
for Multimodal Transportation.
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03/01/2009-02/29/2016, Principle Investigator

Award #: NSF/DUE-0837395, “NUE: Novel Development of Lab and Course Modules:
Integrate Intelligent Structure Technology and Self-Regulated Learning to Inspire Motivated
and Strategic Learners in STEM,” $149,999 funded by NSF. Co-Pls: Gordon Skelton (Dept.
of Computer Engineering, JSU), Tzusheng Pei (Dept. of Computer Science, JSU), Evelyn
Leggette (Division of Undergraduate Studies, JSU), and Hui-Ru Shih (Dept. of Technology,
JSU).

01/01/2007-06/30/2015, Principle Investigator

Award #: NSF/EEC-0634279, ‘“New Vision for Built Environment-Integration of
Nanotechnology into Civil Engineering Undergraduate Curriculum,” $199,962 funded by NSF.
Co-PIs: Y.L. Mo (University of Houston), Karen Lozano (University of Texas-Pan American),
and Xinqging Ma (Inframat Corporation).

09/15/2006-09/30/2010, Senior Personnel

Award #: NSF/DUE-0618605, “Deployment and Integration of Instructional Shake Tables
Using the NEES (Network for Earthquake Engineering Simulation) Cyberinfrastructure,”
$10,000 funded by NSF through Washington University. PI: Shirley Dyke (Washington
University).
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