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Advancing Human Situational Awareness Assessment in Medical Intervention
Shen Chang (Nan Kong/Renran Tian, advisors)

Abstract: Situational awareness (SA) is a critical cognitive process that fundamentally shapes human
performance in complex environments. A significant challenge exists in accurately measuring and
evaluating SA, particularly in scenarios where untrained individuals must interact with advanced
technologies during critical situations. Our initial research demonstrated this through analysis of human-
drone interactions (HDI) in simulated emergency medical responses, where we developed an Al
framework leveraging computer vision and graph embeddings to capture spatial-temporal relationships
between humans, drones, and their environment. This work revealed both the power and limitations of
behavior-based SA measures. Building upon these insights, we propose extending our framework
through evidential learning techniques, using the NurViD dataset of nursing procedures as a validation
domain. By modeling expert behavior patterns and their associated uncertainties, our proposed
approach aims to quantify both the inherent variability in task execution and knowledge gaps in
performance. This uncertainty-aware framework would enable objective comparison between expert
and novice performance, providing a more standardized method for SA assessment. The implications of
this research extend far beyond theoretical advancement—real-time SA assessment could enable
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adaptive coaching systems that dynamically respond to individual performance levels, transforming how
we approach emergency response training and healthcare delivery. By bridging the gap between novice
and expert performance through intelligent assessment and feedback, our work aims to enhance the
safety and effectiveness of human-technology interactions in life-critical situations, potentially saving
lives through improved emergency response capabilities and healthcare outcomes.

T1 sensitivity to ferumoxytol at 3T versus 0.55T field strengths
Shahriar Zeynali (Behzad Sharif/Craig Goergen, advisors)

Abstract: Ferumoxytol-enhanced cardiac MRI (FE CMRI) has the potential to detect myocardial
ischemia by enabling accurate assessment of changes in intra-myocardial blood volume (MBV).
However, in-vivo comparison of ferumoxytol behavior at different field strengths is lacking. We analyzed
and compared (a) relative myocardial and blood T1 changes in response to a range of ferumoxytol
doses, (b) artifact severity on MOLLI T1 maps, in a relatively large cohort of animal studies at 0.55T and
3T. FE CMRI at 0.55T demonstrated 2.5-fold greater myocardial T1 sensitivity to ferumoxytol dose
compared to 3T, with significantly reduced susceptibility image artifacts. The observed increase in
ferumoxytol sensitivity at 0.55T enables dose reduction while maintaining diagnostic quality, offering a
more cost-effective platform for FE CMRI. This could particularly benefit stress/rest T1 reactivity
mapping where detecting subtle MBV changes is crucial.



