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Electrical Digestive Engineering 
Todd P. Coleman 

University of California at San Diego 

tpcoleman@eng.ucsd.edu 
 

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. 
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Decision Models for 

Mode of Delivery 
Karen T. Hicklin 

University of North Carolina at Chapel Hill 

khicklin@email.unc.edu 
 

Cesarean deliveries account for nearly one in three births worldwide, are associated with an 

increased risk of neonatal respiratory morbidity and can cause major complications in subsequent 

pregnancies. Due to the increased risk of infection and complications, allowing patients who 

require a C-section to continue labor is not recommended.  However, performing a C-section on 

patients believed to be able to have a successful vaginal delivery can have a large impact on their 

future health. To evaluate this trade-off, I will present two stochastic decision models using theory 

in Bayesian decision analysis and Markov decision processes (MDPs). These models can be used 

to inform decision making related to birth with the goal of helping to facilitate communication 

between patients and their healthcare providers. 

 

Biography 
 

Karen Hicklin is from Washington, DC and received her BS in Mathematics from Spelman 

College (2008) and a MS in Mathematics and Statistics from Georgetown University (2011). She 

received her PhD in Industrial Engineering from the Edward P. Fitts Department of Industrial and 

Systems Engineering at North Carolina State University in 2016. Karen is currently a postdoctoral 

fellow in the Department of Statistics and Operations Research at the University of North 

Carolina at Chapel Hill as a part of the Carolina Postdoctoral Program for Faculty Diversity. Her 

research interests are mathematical modeling of stochastic systems with an emphasis on statistical 

and decision analysis as applied to healthcare and service environments. In particular, her 

research area focuses on decision making under uncertainty with a concentration in decision 

making in healthcare and humanitarian logistics. 
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Television, Search and 

Digital Advertising 
Shawndra Hill 

Microsoft Research 

shawndra@microsoft.com 
 

I will present research that considers the potential to improve the efficiency and efficacy of broader  advertising  

efforts  through  cross  channel  coordination  between  TV  and  digital advertising. In  our  research,  we  consider  

the  types  of  devices  on  which  search  response predominantly  manifests  following  TV  advertisements,  and  

the  degree  to  which  shifts  in search activity can be used to evaluate the success of TV advertisers’ targeting 

efforts. We leverage data on TV advertising around Microsoft Windows 10 and an Xbox video game, in 

combination   with   large-scale   proprietary   search   data   from Microsoft Bing. Our identification  strategy  

hinges  on  a  combination  of  geographic  heterogeneity  in  TV advertising exposure and continuous variation 

in the cost of TV advertisements (a proxy for TV audience size). We first demonstrate that search response peaks 

within three minutes of the  airing  of  a  TV  advertisement,  and  that  this  manifests  primarily  via  second-

screen devices. Our estimated elasticities indicate that a 20% increase in advertising spend equates to  an  

approximately  2.5%  (3.4%)  increase  in  search  volumes  for  Windows  10  (the  Xbox game).   Second,   we   

show   that,   indeed,   the   demographic  groups  targeted by TV advertisements  are  those  most  likely  to  

respond,  and  we  thereby  demonstrate  that  TV  ad effectiveness can be usefully measured via online search 

data. Third, examining sponsored search  clicks  in  our  query-level  data,  for  queries  involving  brand-related  

keywords,  we demonstrate a significant increase in rank-ordering effects in searches that take place in the minutes  

immediately  following  a  TV  advertisement, which  implies  a  complementarity between TV and sponsored 

search advertisements. In my talk, I will also discuss the future of  cross-channel  advertising  coordination  and  

the  many  projects  we  have  underway combining (Re)Search and TV. 
 

Biography 
 

Shawndra Hill is a Senior Researcher at Microsoft Research NYC. Before joining Microsoft, she was an  Assistant  

Professor in the Operations and Information Management at the Wharton School of the University of  

Pennsylvania, where she is still an Annenberg Public  Policy  Center  Distinguished  Research  Fellow,  a  Wharton  

Customer  Analytics Initiative  Senior  Fellow,  and  a  core  member  of  the  Penn  Social  Media  and  Health 

Innovation  Lab. Generally,  she  researches  the  value  to  companies  of  mining  data  on consumers, including  

how  consumers  interact  with  each  other  on  social  media -- for targeted  marketing,  advertising,  health  and  

fraud  detection  purposes.  Her current research focuses on the interactions between TV content and Social Media 

(www.thesocialtvlab.com). Dr. Hill holds a B.S.  in  Mathematics  from  Spelman  College, a B.E.E. from the 

Georgia Institute of Technology and a Ph.D. in Information Systems from NYU's Stern School of Business. 

 
 

http://www.thesocialtvlab.com/
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Hidden Figures: 

Bringing Math, Physics,  

History and Race to Hollywood 
Rudy L. Horne 

Morehouse College 

rudy.horne@morehouse.edu 
 

In January 2017, the movie “Hidden Figures” was released by 20th Century Fox studios. This 

movie tells the story of three African-American women mathematicians and engineers (Katherine 

Johnson, Mary Jackson and Dorothy Vaughan) who would play a pivotal role towards the 

successful mission of John Glenn’s spacecraft orbit around the Earth and the NASA missions to 

the moon.  

 

For this talk, we give a brief review of the space race going on at the time between the United 

States of America and the former Soviet Union. We will discuss the lives and contributions that 

both NASA mathematician Katherine Johnson as well as the NASA engineers Mary Jackson and 

Dorothy Vaughan made to the space race. In particular, their work as it concerns John Glenn’s 

orbit around the Earth in 1962 and the moon missions. Also, we will talk about the experiences 

of being a mathematics consultant for this film.  

 

Biography 
 

Rudy L. Horne was born and raised in Chicago, IL. He received his BS in both mathematics and 

physics in 1991 from the University of Oklahoma and his PhD in Applied Mathematics in 2001 

from the University of Colorado at Boulder. His PhD thesis is titled: “Collision-Induced Timing 

Jitter and Four Wave Mixing in Wavelength Division Multiplexing Soliton Systems”. Currently, 

he is an Associate Professor of Mathematics at Morehouse College, where he has been since 2010. 

His research interests fall into areas of stability analysis for solutions to certain nonlinear 

PDE models arising in optical phenomena (waveguide arrays and BEC lattice systems), 

analysis of Parity-Time (PT) symmetric quantum mechanical systems, and light wave 

interactions in optical fibers.    
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Gene Expression Data Analysis 

Using the Gene Ontology 
Jacqueline M. Hughes-Oliver 

North Carolina State University 

hughesol@ncsu.edu 
 

Current technologies for biological systems give scientists the ability to record thousands of 

measurements for each biomolecule, including genes, proteins and metabolites. Domain 

enhanced analysis (DEA) uses the Gene Ontology to guide analysis of such data with a goal of 

increased interpretability. DEA uses a "top-down" approach to perform domain aggregation by 

first combining gene expressions related to each GO term using the Partial Least Squares (PLS) 

procedure. The first scores from the PLS procedure applied to each GO term are used to test for 

differentially expressed patterns using a standard t test. We find the general t test inadequate for 

adjusting for the number of genes within each GO term. New tests are proposed by finding the 

true null distribution of each PLS score adjusted for the size of the GO term. We also discuss the 

impact of using different two-class classification response variables, namely 0/1 or -1/1.   


Biography 
 

Jacqueline M. Hughes-Oliver is Professor of Statistics at North Carolina State University. She 

earned her PhD in Statistics from NC State in 1991, following a BA in Mathematics from the 

University of Cincinnati in 1986. After one year at the University of Wisconsin—Madison, Dr. 

Hughes-Oliver returned to NC State where she transitioned through the usual academic ranks. 

From 2005 to 2009, Dr. Hughes-Oliver was Director of the Exploratory Center for 

Cheminformatics Research at NC State. Her methodological research focuses on prediction and 

classification, analysis of high-dimensional data, variable and model selection with dimension 

reduction, design and analysis of pooling or mixture experiments, optimal design, and spatial 

modeling. 
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Efficient Discovery of 

Heterogeneous Treatment Effects 

in Randomized Experiments via 

Anomalous Pattern Detection 
Edward McFowland III 

University of Minnesota 

emcfowla@umn.edu 
 

There is a growing literature on the use of machine learning methods to estimate heterogeneous 

treatment effects across subpopulations in randomized experiments. However, each proposed 

method makes its own set of restrictive assumptions about the intervention's effects, the 

underlying data generating processes, and which subpopulation-level effects to explicitly estimate. 

Moreover, the majority of the literature provides no guidance on identifying the most significantly 

affected subpopulations. Therefore, we propose a new method for automatically identifying the 

subpopulation which experiences the largest distributional change as a result of the intervention, 

while making minimal assumptions about the intervention's effects or the underlying data 

generating process. We provide statistical bounds on its error and detection power, in addition to 

sufficient conditions for exact identification of the affected subpopulation. Finally, we validate 

the efficacy of the method by identifying heterogeneous treatment effects both in simulated 

datasets and in real-world data from well-known program evaluation studies. 
 

Biography 
Dr. Edward McFowland III is an Assistant Professor of Information and Decision Sciences in the Carlson School 

of Management, at the University of Minnesota; he received his Ph.D. in Information Systems and Management 

from Carnegie Mellon University. Dr McFowland’s research interests — which lie at the intersection of 

Information Systems, Machine Learning, and Public Policy — include the development of computationally 

efficient algorithms for large-scale statistical machine learning and “big data” analytics. More specifically, his 

research seeks to demonstrate that many real-world problems faced by organizations, and society more broadly, 

can be reduced to the tasks of anomalous pattern detection and discovery. As a data and computational social 

scientist, Dr. McFowland’s broad research goal is bridging the gap between machine learning and the social 

sciences (e.g., economics, public policy, and management) both through the application of machine learning 

methods to social science problems and through the integration of machine learning and econometric 

methodologies. Dr. McFowland is the recipient of both an AT&T Labs fellowship and a National Science 

Foundation graduate research fellowship, and has had his work published in leading Machine Learning and 

Statistics journals. 
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3D Audio 

Perception and Applications 
Kyla McMullen 

University of Florida 

drkyla@ufl.edu 
 

Dr. McMullen is the leader of the SoundPAD Laboratory at the University of Florida, which 

focuses on the perception, application, and development (PAD) of 3D audio in various contexts. 

Her talk will address:  

 

1. 3D sound. 

2. Head-related transfer functions (HRTFs). 

3. Psychoacoustic analysis of HRTFs.  

4. Customizing HRTFs using boundary element methods for acoustics. 

5. Applications using 3D audio to increase immersion and realness in 

virtual and augmented reality.  


Biography 
 

Dr. Kyla McMullen earned her Bachelor of Science in Computer Science from the University of 

Maryland, Baltimore County (UMBC), where she was also a Meyerhoff Scholar.  She earned her 

Masters and Ph.D. degrees in Computer Science and Engineering from the University of 

Michigan (2007-2012). While earning her Ph.D. she was also a faculty member at Wayne State 

University in Detroit, Michigan.  At Wayne State University she taught computer literacy courses 

to over 2,000 students.  Professor McMullen is the first underrepresented woman to earn a Ph.D. 

in Computer Science and Engineering from the University of Michigan. She is currently a tenure-

track faculty member at the University of Florida’s Computer & Information Sciences & 

Engineering Department. Dr. McMullen has a personal commitment to encouraging women and 

minorities to pursue careers in computing and other STEM fields. She is the creator of Beautiful, 

Black, and Brainy and Brilliant is the New Black, which showcase hundreds of exceptional young 

African Americans who excel in STEM fields and don't fit the typical scientist stereotype.  

mailto:drkyla@ufl.edu
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Optimization and Analytics 

Applications in the 

Oil and Gas Industry 
Cassandra M. McZeal 

ExxonMobil Upstream Research Company 

cassandra.m.mczeal@exxonmobil.com 
 

The oil and gas industry is going through transformational times as reflected in the shale revolution, the gradual 

increase of the use of non-renewables, the recent drop in the oil prices, and the increasing efficiency in energy 

uses. With such changes, the industry is faced with several challenges in achieving its goals of efficient and 

environmentally responsible operations, production optimization, and capital cost reduction.  

 

The oil and gas industry is often divided into three sectors: upstream, midstream and downstream. The upstream 

is mainly focused on activities related to the exploration and production of hydrocarbons. Such activities include 

searching for subsurface accumulation of hydrocarbons, drilling wells, and the production of those resources. On 

the other hand, the downstream sector is mainly concerned with the conversion of produced raw hydrocarbons 

into useful and useable products. Downstream activities include refining of petroleum crude oil, the processing 

of natural gas, and the distribution of refined products, such as gasoline, jet fuel, diesel oil, heating oil, fuel oils, 

lubricants, and many other petrochemicals products. The midstream sector comprises the transportation, storage, 

and marketing of crude oil, refined petroleum products, natural gas and petrochemicals.  Transportation and 

logistics for the various products are carried out through a variety of modes including pipelines, rail, barges, oil 

tankers and trucks.  

 

Optimization and analytics technologies are currently playing a vital role in enabling the oil and gas industry to 

achieve the above objectives. In this talk, I will review selective applications of optimization technology in the 

Oil and Gas Sector with focus on problem modeling and algorithmic development in all three sectors.    
 

Biography 
 

Cassandra is the Computational Sciences Function Manager for ExxonMobil Upstream Research Company.  She 

joined ExxonMobil in 2000 and co-developed optimization software for oil and gas investment portfolio planning 

and management. From 2010 to 2012 she led the Visualization & Workflow Integration team responsible for the 

in-house visualization engine and geoscience/engineering integration software platform.  From 2011 to 2013, she 

worked as a skill area advisor for Computational and Applied Mathematics.  In 2013, she was named 

Computational Methods Architect and, from 2013 to 2016, the Computational Methods Supervisor. 
 

Cassandra holds a Bachelor’s degree in mathematics from Southwestern University and a Master’s and PhD from 

Rice University.  She lives in Houston with her two daughters, Madelyn and Lena. 
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Smart City Mobility Network 

Research to Increase 

African-American Employment 
Todd E. Shurn 

Howard University 

shurn@scs.howard.edu 
 

Smart and healthy cities networks are utilized to manage resources – including water, 

transportation, medical, waste, energy and more. A city’s vitality, livability and employment 

opportunity is greatly impacted by efficiently managing these networks. This talk will present 

recently launched research in Benton Harbor, Michigan to collect data from unemployed and 

underemployed citizens as they utilize public and private mobility networks. In many small cities 

(<100k pop), mobility or lack of automobile ownership is a leading contributor to African-

American unemployment. Optimizing dynamic networks with employers as nodes and self-

forming ad hoc transit options as edges may improve African-American employment prospects. 


Biography 
 

Dr. Shurn received BSE and MSE degrees in Industrial and Operations Engineering from the 

University of Michigan (Ann Arbor) and a PhD in Computer Science Engineering (Operations 

Research) from Southern Methodist University in Dallas, Texas. He has been an active Howard 

University computer science department faculty member since 1993.  

 

He has also been engaged in Washington DC area and national initiatives to increase collegiate 

minority and/or female engineering graduates. He has provided consulting services to Disney, 

Time-Warner, Microsoft, Washington Post, and Electronics Arts. He is a 2005 NSBE (National 

Society of Black Engineers) Golden Torch Award recipient of Best Industry Partnership for the 

Howard University Microsoft Windows Media Player Skins Challenge. 
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Can You Hear the Length 

Spectrum of a Manifold? 
Craig Sutton 
Dartmouth College 

craig.j.sutton@dartmouth.edu 
 

Spectral  geometry  is  the  study  of  the  relationship  between  the  geometry  of  a  manifold  

and  the  spectrum  of  its  associated  Laplace  operator.  Although  there  are  many  examples  

demonstrating  that  the  geometry  of  a  manifold  is  not  uniquely  characterized  by  its  

spectrum, it is still expected that certain properties of a manifold should be encoded in its 

spectrum. For instance, motivated in part by considerations from quantum mechanics and 

geometric optics, it is a long-standing conjecture that the length spectrum of a manifold is 

determined by its Laplace spectrum. After providing an introduction to some basic notions in 

spectral geometry we will discuss our progress on demonstrating that this conjecture is true for 

symmetric spaces. 

 

Biography 
 

Craig Sutton was born and raised in Norwalk, CT. He received his BA in mathematics from Yale 

University and completed his Ph.D. at the University of Michigan under the supervision of Ralf 

Spatzier. He is currently an Associate Professor of Mathematics at Dartmouth College, where he 

also serves as the Director of the E.E. Just Program and is the inaugural House Professor for 

School House, which is a bit like being the Head of Gryffindor. His research interests are in 

geometric analysis and Riemannian geometry.   
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The Supercloud: 

Opportunities and Challenges 
Hakim Weatherspoon 

Cornell University 

hweather@cs.cornell.edu 
 

Cloud computing is often compared to the power utility model as part of a trend towards the 

commoditization of computing resources. However, today’s cloud providers do not simply supply 

raw computing resources as a commodity, but also act as distributors, dictating cloud services 

that are not compatible across providers. In this talk, I will discuss a new cloud model, called a 

Supercloud, that is completely decoupled from the cloud provider and allows transparent and 

simultaneous control over a diverse set of cloud provider resources such as Amazon EC2, Google 

Compute Engine, Microsoft Azure, Rackspace, VMWare vCloud Air, HP Cloud, and many 

private clouds.  I will present the design and implementation of the Supercloud and demonstrate 

how users and applications can benefit from the power and capability that it provides.   

  


Biography 
 

Hakim Weatherspoon is an Associate Professor in the Department of Computer Science at 

Cornell University.  His research interests cover various aspects of fault-tolerance, reliability, 

security, and performance of large Internet-scale systems such as cloud computing and distributed 

systems.  He received his Ph.D. from University of California at Berkeley (2006) and B.S. from 

University of Washington (1999).  He is an Alfred P. Sloan Fellow and recipient of an NSF 

CAREER award, DARPA Computer Science Study Panel (CSSP), IBM Faculty Award, the 

NetApp Faculty Fellowship, Intel Early Career Faculty Honor, and the Future Internet 

Architecture award from the National Science Foundation (NSF). 

 

 
 


