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Research Focus
The overarching focus of my research is the investigation of brain-body interactions through 
imaging. I lead an interdisciplinary research group, the Biomedical Imaging Laboratory (BMIL), 
that conducts pre-clinical research for developing new technology as well as translational 
research on human subjects. In particular, we are studying the interactions between the central 
and peripheral nervous system and the musculoskeletal system in a number of clinical conditions 
of major public health significance, such as chronic pain, stroke, spinal cord injury, and 
amputation. The group uses state-of-the-art ultrasound and laser instrumentation for developing 
new ultrasound, optical, and hybrid imaging techniques. BMIL’s research has potential applications 
in noninvasive diagnosis, screening, and treatment monitoring for a number of diseases, 
understanding underlying mechanisms of disease, and for developing assistive technologies to 
improve function and quality of life in individuals with disability.

Current Projects

 ■ Investigation of a new sensing paradigm based on ultrasonic imaging of dynamic muscle 
activity to control biomechatronic systems, such as multiarticulating prosthetic hands

 ■ Development of a novel hybrid exoskeleton for patients with spinal cord injuries that integrates 
functional electrical stimulation with robotic actuation and utilizes wearable ultrasound 
imaging sensors for measuring muscle fatigue

 ■ Development and evaluation of a novel sonomyographic sensing and control system for 
enabling upper extremity amputees achieve dexterous intuitive control of prosthetic hands 

 ■ Planning for a future Engineering Research Center for technology-empowered communities of 
recovery around individuals with substance use disorders

 ■ Investigating the role of hemodynamic factors and cerebral perfusion on cognitive function 
deficits in individuals with asymptomatic carotid atherosclerosis
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