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EMIL

• 9 PhD students (4 BIDS, 4 CS, 1 CE)
• 4 BMI undergrad
• Research area: AI, wearable sensors, digital health, metabolic health, 

nutrition, Parkinson, mental health (sleep & stress), heat
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Parkinson Project
• PD is a chronic neurodegenerative condition 

characterized by motor symptoms 

• Freezing of Gait (FoG): Sudden, episodic 
inability to step forward, often described by 
patients as feeling like their "feet are glued 
to the floor.
§ Patients often perform better in a clinical setting 

due to focused attention
§ highly unpredictable and often triggered by 

environmental factors

• Inertial sensors (accelerometers) capture 
movement patterns 24/7.

• AI models can detect FoG events 
automatically
§ Clinical labels are scarce and expensive
§ Power efficient for longer battery life
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Soumma et al. Self-Supervised Learning and Opportunistic Inference for Continuous Monitoring of Freezing of Gait in Parkinson’s Disease (ACM Health 2025,  Impact Factor: 8.0)



Self-supervised Learning & Opportunistic Inference

Soumma et al. Self-Supervised Learning and Opportunistic Inference for Continuous Monitoring of Freezing of Gait in Parkinson’s Disease (ACM Health 2025,  Impact Factor: 8.0)
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Nutrition/Diabetes Project
• Type 1 diabetes (T1D) is a chronic autoimmune 

disease characterized by the destruction of 
pancreatic beta cells

• Lifelong dependency on exogenous insulin 
therapy

• Requires continuous monitoring and precise 
insulin administration to maintain blood glucose 
levels

• CGM devices provide real-time readings, 
§ Enabling patients and healthcare providers to 

monitor glycemic trends and respond to fluctuations 
more effectively
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Introduction to Counterfactual Explanations
Counterfactual explanation (CF) is a type of XAI method that 
helps understand model decisions by showing how small, 
meaningful changes to the input could have led to a different 
outcome.
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GlucoGuide System
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GlucoGuide System
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Simulation of Intervention Outcome
• This patient was having multiple hyperglycemic events. We created 

intervention for one and simulated the outcome after intervention
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Clinical Decision Support
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HeatMind
• Co-design digital health platform that provides firefighters and 

community organizations with the tools to objectively monitor 
heat-related health and provide intervention strategies to 
minimize risks
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Pillar #1: Community Engagement
• Design Studio for Health
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Pillar #2: Hydration Assessment
• Design algorithms that 

measure hydration using 
passive sensing and 
machine learning
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Pillar 3: Sensor Design
• Develop sensors / hardware that 

enables continuous monitoring of 
health and impact of excessive heat
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Thank You
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