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Extensive experience in hardware/software systems lifecycle, from concept to maintenance. Areas of interest include research into and development of intelligent tools that support the navigation of the human belief spaces that are encoded in Generative AI models. Trajectories through these spaces can indicate trustworthy, comforting, distrustworthy, and dangerous information patterns.
Skills: 

· Technical management of multiple and individual development teams

· Human-centered design

· Development and training of Deep Learning techniques including perceptrons, transformers, and ensemble approaches

· Prompting techniques including soft prompting, embedding-based, agentic, and others

· Supervised and unsupervised learning, with emphasis on clustering and classification

· Computer languages: Python, Java Java/TypeScript, C/C++, MXML/Actionscript, Perl, PHP, and Forth

· Operating Systems Windows, Unix, Linux.
· Frameworks: OpenGL, WebGl, Pytorch, Tensorflow, ThreeJS, GLSL, R, etc.
· Realtime graphics visualization and simulation

· Network analytics
· Agent-based and physically based modeling

· Genetic algorithms and genetic programming methodologies.
Professional Experience
2020 – Present: Adjunct Research Assistant Professor of Information Systems University of Maryland Baltimore County

Part-time position. Duties include research into generative AI systems, writing and submitting papers, grant proposals, and mentoring. An up-to-date list of publications is available on Google Scholar.
2015 – Present: AI/ML Futurist, ASRC Federal, Inc

ASRC designs, develops and delivers software and solutions to collect, ingest, process, analyze and present large and complex data for critical mission sets of national significance. ASRC helps the Intelligence Community, National Security and Federal agencies exploit data to identify trends, make better decisions and accomplish their critical mission objectives.
· Developing machine-learning applications that use a mix of simulated and real data to produce scalable, extremely rapid, high-fidelity simulators. These simulators come in two flavors, an autoencoding approach that infills high fidelity data between traditionally computed (e.g. Markov Chain Monte Carlo) points. Computation is limited by the MCMC, and speedup depends on how many points can be skipped without disrupting overall behavior. Accelerations are typically in the 1,000% - 10,000% range. The data generated by this approach can them be used to train a multidimensional model that can take a configuration (analogous to an LLM prompt) that can then project to a set of likely outcomes without any intervening simulation. This allows a user to explore and visualize a large problem/solution space at interactive rates.
· Developing human-centered AI systems that focus on the behavior patterns that humans produce and are encoded during the training of large generative models. Outputs of this work include self-organizing maps for predictive analytics. Other work includes development of tools that support dynamic interaction with data such that user behavior within the information space can be determined. This behavior in turn can be used to infer the quality of the underlying information.
· Developed supervised and unsupervised machine learning, AI and network analytic tools for a project used by health care organizations to monitor staff and applicants for positive and negative behaviors. The system uses analysts to guide the learning of various ‘profiles’ that are then used to generate flags with respect to the person of interest. An ontologically based network is associated with the retrieved information in such a way as to provide dynamic, interactive exploration of individual and group behaviors from a variety of contexts including cost, performance, team cohesion and morale.

2009 - 2015: Senior Software Engineer/Technology Architect, Novetta Solutions

Novetta Solutions is a professional services firm based in the Washington, DC area. Novetta specializes in providing innovative, mission critical technology products and solutions to the Intelligence Community, Department of Defense and other organizations working with massive quantities of data. 
· Architect and senior developer on a project to provide a complete AngularJS/TypeScript/WebGL visualization framework for the creation of interactive dashboards. Data is accessed using a web based scripting system that can be configured to read in and store data from virtually any source. Data can then be visualized as graphical "dashboards" that show various aspect of the user data in 2D/3D charts integrated into Single Page Applications.
· A "data agnostic" tool for visualizing and exploring data, using Flex, Java and Jython. It loads in almost any kind of data from a single table (i.e. a set of columns with text or numeric data in the rows) and builds a display that let the user visualize the relationships within and between the data.

· Senior developer on mobile data visualization project. Data is gathered from a variety of sources, ranging from other mobile apps, webapps, and data uploads. Ingest and storage is handled using Google's AppEngine to communicate with the applications and Google Docs to store the data. Data can then be interactively and graphically explored on iOS, Blackberry and Android devices.

· Developing several haptic interface technologies for telepresence and virtual reality integration. Patents pending.

· Managed the technical development of a web-based financial tracking system using Flex to create 'shared spreadsheets' that users can access at various levels to track funding and status of projects.

· Currently developing a GLSL charting package for high-performance visualization of large datasets.
2005 - 2009: Senior Member of Technical Staff, Proteus Technologies 

Proteus Technologies is a provider of professional software and systems engineering services for Government intelligence agencies and commercial industries. 

· Led the development effort to implement a web-deployed health and status visualization in Flex. The system consists of a set of custom Flex components in a library that allows a user with minimal training to assemble a sophisticated display from 20 - 40 lines of mxml script.

· Developed a variety of visualization systems and frameworks within an Eclipse/Subversion IDE using Java 1.5 and 1.6. 

· Responsible for developing a J2D-based system for system health and status monitoring that displays very large information datasets in real-time. Distribution of the system was using the Eclipse platform to provide automatic updates to a previously installed Eclipse Rich Client Platform (RCP) application

· Implemented a 3D geographically-based network status monitoring tool. Implemented in Java 5 utilizing the JOGL API. The system reads in configuration information from a known URL and incorporates the hardware status in a 3D display - showing the location of the hardware on surfaces that are textured with maps of progressively finer detail, starting at a global level and zooming down to floor plan levels of detail

· Designed an agent-based simulation for the production of very large amounts of data that in turn provide a baseline framework for determining optimal pattern extraction techniques. The design accommodates a large population (> 50,000) of civilian agents that live in homes, commute to work, communicate with each other using delayed and immediate forms of communication, have financial transactions, etc. 
2002 – present: Chief Technical Officer – Powergrid Fitness (www.pwrgrid.com)
Co-founded Powergrid Fitness to produce exercise equipment that exploits the tremendously motivational nature of videogames to provide an entertaining, addictive workout. Involvement in every aspect of the company, from writing parts of the business plan to welding up trade show booth. Particular duties have been the invention and development of the core isometric technology and the design of the entire product line. Over the past three years that effort has included coming up with the core isometric/strain gauge technology, determining the ergonomic constraints for combination exercise and gameplay, supervising the initial mechanical and electronic design, as well as the actual design and implementation of the derived products.

Designed and fabricated numerous prototypes, ranging from cardiovascular exercise attachments to complete exoskeletal systems for the military. Also designed and built Powergrid's test rigs, which include a robotic fatigue tester, several destructive test platforms, and a computerized pass-fail system for assembly line QA.

Designed and implemented iterations of the website, sourced materials, authored patents, written STTR proposals and handled interviews from the Wall Street Journal, the New York Times,  NBC Nightly News, Fox News, etc. 
2002 – present: Freelance Consultant
· Developed 3D agent-based simulation system based on GeoGraphs, the RePast platform (Java) and XML, for the Office of Naval Research through the University of Maryland. The system provides methods for using agent networks to model generic social situations, ranging from epidemics to terrorism. It is designed as a series of modules that are used to create the initial topology, agent characteristics, environment, and then run the sim in an interactive format or in batch mode. The batch more can further be controlled by a master control program that treats the variables used in the simulation as elements in a Genetic Algorithm string and can as such use a GA scheme to determine optimal initial conditions for reacting to for example, the release of a toxin into the water supply.

· Developed large-scale LIDAR point visualization and manipulation software for NIST. Developed in C++ and written to be cross platform between Windows and Linux, the system provides the user with the capability of manipulating and aligning datasets consisting of up to 50,000,000 points in real time.  The user manipulates a set of custom FLTK interfaces to adjust the Euler angles and matrices of each LIDAR pointcloud. Automatic routines create features from clusters of points that in turn can be used to automatically align datasets. 
1996 – 2002: Senior Scientist/ Director of Software Development – Immersion Medical (www.immersion.com/medical)
· Designed transaction-based generic simulator architecture for procedural (i.e. stepwise) simulators. This architecture allows for the simulator to reconfigure itself on the fly to incorporate new simulation elements in the form of dynamically-loaded plugins.

· Supervised the software development for three product lines - Peripheral Vascular Access, Endoscopy, and Interventional Radiology, with a staff of 12 - 15 throughout the development process. 

· Designed a new software architecture to support Immersion’s next-generation set of robotic haptic interfaces, using a control architecture (NIST RCS) more suited for real time control than the legacy codebase 

· Project leader on the development of several virtual-reality based exercise/rehabilitation machines. The goal was to develop and market a machine that works most upper and lower muscle groups in the context of an engrossing game playing experience. 

· Co-developer of a trade show interventional radiology simulator. This included the development and implementation of a cellular-automata based fluid flow model for blood flow and drug delivery, a full control system for the integration of the simulation with the interface and haptics devices, and a physically-based model of the catheter and balloon angioplasty hardware.

· Implemented a proof-of-concept 3d graphic simulator for vascular access and rigid bronchoscope simulators. This led to a transition from SGI to PC platforms for HT simulator products. 
Education
· PhD Human-Centered Computing, University of Maryland Baltimore County, 2020 
· MS Human-Centered Computing, University of Maryland Baltimore County, (Cum Laude) 2014

· MS Interdisciplinary Studies, Johns Hopkins University (Summa Cum Laude), 1995

· BA Cinematography, Animation and Multimedia, University of Maryland (Magna Cum Laude) 1983
Books

· Stampede Theory: Human Nature, Technology, and Runaway Social Realities (Elsevier, 2023)
Speaking

· Montgomery College IGNITE Hub March 2025: No AI Slop! Writing with Intention using Large Language Models

· Johns Hopkins Applied Physics Lab Colloquium February 2025: Killer Apps - Low-Speed, Large Scale AI Conflict,

· University of Maryland Baltimore County Information Systems Event Talk April 22 2024: Deep Biases (In Nearly Everything)

· NIST AI COI March 2024: Societal-Scale, Low-Speed AI Conflict

· MORS 2023 Emerging Techniques Forum: Societal-Scale, Low-Speed AI Conflict

· GSAW 2023 panel: Intelligent Systems / Machine Learning for Space Ground Systems

· MORS 2023 Symposium: War Elephants: Rethinking Combat AI and Human Oversight

· GSAW 2022 panel: Intelligent Systems / Machine Learning for Space Ground Systems

· MORS 2022 Emerging Techniques Forum: Ethics, Rules of Engagement, and AI: Neural Narrative Mapping Using Large Transformer Language Models

· GSAW 2021 panel: Intelligent Systems / Machine Learning for Space Ground Systems

· GSAW 2020 panel: Intelligent Systems / Machine Learning for Space Ground Systems

· Collective Intelligence 2018 panel: Crowdsourcing and Crowd-driven Innovation
Publications
· You've Changed: Detecting Modification of Black-Box Large Language Models (ArXiv 2025)

· Featured Article: Can Generative AI be Egalitarian? (October 2024 IEEE Consumer Technology Society (CTSoc) News on Consumer Technology)

· The Voice: Lessons on Trustworthy Conversational Agents from 'Dune' (CUI '24: Proceedings of the 6th ACM Conference on Conversational User Interfaces )

· War Elephants: Rethinking Combat AI and Human Oversight (ArXiv 2024)

· Killer Apps: Low-Speed, Large-Scale AI Weapons (HAI-GEN Workshop at IUI 2024)

· Trapping LLM Hallucinations Using Tagged Context Prompts (draft) (ArXiv 2023)

· The Keyword Explorer Suite: A Toolkit for Understanding Online Populations (ACM IUI 2023)

· Down the Rabbit Hole: Detecting Online Extremism, Radicalisation, and Politicised Hate Speech (ACM Computing Surveys)

· Ethics, Rules of Engagement, and AI: Neural Narrative Mapping Using Large Transformer Language Models (December 2021 Bulletin of the IEEE Computer Society Technical Committee on Data Engineering)

· Who is the Ringleader? Modelling Influence in Discourse using Doc2Vec (poster) (ACSOS 2021)

· Analyzing COVID-19 Tweets with Transformer-based Language Models (SocialSens 2021 prepub)

· Guest Editorial Diversification in Urban Transportation Systems and Beyond: Integrating People and Goods for the Future of Mobility (2021 IEEE Transactions on Intelligent Transportation Systems)

· Training robust anomaly detection using ML-Enhanced simulations Proceedings of the 2020 Ground Vehicle Systems Engineering and Technology Symposium)

· Stampede Theory: Mapping and Treating Dangerous Misinformation at Scale, Doctoral dissertation, 2020

· Evolving Neural Network Ensembles for Reliable Time Series Prediction, 2020 Ground Systems Architecture Workshop
· The Resilience of "Planes, Trains, and Automobiles", IEEE Technology and Society Magazine June 2019
· Disrupting the Coming Robot Stampedes: Designing Resilient Information Ecologies, iConference 2019
· Diversity in Massively Multi-agent Systems: Concepts, Implementations, and Normal Accidents, 2018 International Workshop on Massively Multiagent Systems
· This One Simple Trick Disrupts Digital Communities SASO 2018
· Simon's Anthill: Mapping and Navigating Belief Spaces, Collective Intelligence Conference 2018
· With Maps and Mobs: Searching for Trustworthiness using Belief Spaces, CHIIR 2018

· Modeling the Law of Group Polarization, Collective Intelligence Conference 2017
· Modeling Polarizing Network Behaviors with Flocking Simulations, HCIC 2017
· Tangibly enhancing haptics, Proceedings of the Ninth International Conference on Tangible, Embedded, and Embodied Interaction
· Towards supporting situational awareness using tactile feedback, 2014 IEEE Symposium on 3D User Interfaces (3DUI)
· 2005 Games For Health Conference Proceedings Exergaming Panel

· 8th International Command and Control Research and Technology Symposium: Combatting Terrorist Networks: Current Research in Social Network Analysis for the New Warfighting Environment

· Journal of Artificial Societies and Social Simulation vol. 7, no. 1: The GeoGraph 3D Computational Laboratory: Network and Terrain Landscapes for RePast

· Architecture NISTIR 4875 ; A Submarine Simulator Driven by a Hierarchical Real-time Control System 

· Johns Hopkins University Master’s Thesis: The Co-evolution of Weapons and Aggression 

Patents

· United States Patent # 7,846,164: Haptic Interface for Palpation Simulation

· United States Patent # 7,819,799: System and Method for Controlling Force applied to and Manipulation of Medical Instruments

· United States Patent # 7,727,117: Method and Apparatus for operatively controlling and Virtual Reality Scenario with a Physically Demanding Interfaces

· United States Patent # 7,331,226: Force measurement system for an isometric exercise device 

· United States Patent # 7,308,831: Interface device and method for interfacing instruments to vascular access simulation systems 

· United States Patent # 7,307,619, 7,202,851: Haptic interface for palpation simulation 

· United States Patent # 7,121,982: Computer interactive isometric exercise system. 

· United States Patent # 7,033,176: Motion platform system and method of rotating a motion platform about plural axes 

· United States Patent # 6,817,973: Apparatus for controlling force for manipulation of medical instruments 

· United States Patent # 6,470,302: Interface device and method for interfacing instruments to vascular access simulation systems 

· United States Patent # 5,584,700: Virtual-reality based flycycle exercise machine
