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Gastrointestinal (GI) problems are the second leading cause for missing work or school, giving 

rise to 10 percent of the reasons a patient visits their physician and costing $142 billion annually.  

Although obstructions and infections are easy to diagnose, more than half of GI disorders involve 

abnormal functioning of the GI tract, where diagnosis entails subjective symptom-based 

questionnaires or objective but invasive, intermittent procedures in specialized centers.   In this 

talk, we will discuss our advancement of a "Digestive EKG" with high-resolution multi-electrode 

abdominal recordings and physiologic waveform analysis methods that enable objective, non-

invasive functional GI assessment.  Specifically, we will demonstrate dynamic estimation and 

uncertainty quantification methods that enable inference of propagation patterns, propagation 

velocity, and other GI digestive parameters typically acquired invasively in specialized centers.  

We will discuss how this approach is being used to disambiguate disorders with overlapping 

symptoms and optimize treatment regimens.  Lastly, we will discuss the potential of removing 

bottlenecks and benefitting large populations with our development of ambulatory monitoring 

systems and adhesive-integrated flexible electronic systems.  We will conclude with a summary 

and a vision for how modernizing gastroenterology with applied mathematics and engineering 

has transformational potential to improve health, reduce healthcare costs, and advance science.  


Biography 
 

Todd P. Coleman received B.S. degrees in electrical engineering (summa cum laude), as well as 

computer engineering (summa cum laude) from the University of Michigan. He received M.S. 

and Ph.D. degrees from MIT in electrical engineering, and did postdoctoral studies at MIT in 

neuroscience. He is currently an Associate Professor in Bioengineering at UCSD, where he 

directs the Neural Interaction Laboratory.  Dr.  Coleman’s research is multi-disciplinary at its 

core. His main goal is to use tools from applied probability, physiology, and bioelectronics to 

understand and control-interacting systems with biological and computer parts. His research in 

developing multi-functional, flexible bio-electronics are enabling wireless health applications 

that are minimally obtrusive to the user. His brain-machine interface research uses information 

theory, control theory and neuroscience to interpret- and design-systems from the viewpoint of 

multiple agents cooperating to achieve a common goal. Dr. Coleman’s research has been featured 

on CNN, BBC, and the New York Times. Dr. Coleman has been selected as a National Academy 

of Engineering Gilbreth Lecturer and a TEDMED speaker. 


