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AREAS OF EXPERTISE


•
Machine Intelligence and Cognitive Science 


•
Statistical Learning and Classification

•
Research and Development Methods in Science and Engineering


•
Statistical Methods for Data Visualization and Decision-Making
EMPLOYMENT


•
The George Washington University  (1970 – 2011) (retired)


Professor Emeritus of Engineering
As a full-time member of the faculty of the Department of Electrical Engineering and Computer Science from 1970 to 2011 (Department of Computer Science since 1999), responsible for designing and teaching undergraduate and graduate computer science courses, including artificial intelligence, adaptive learning systems, cognitive science, robotics, simulation, algorithmic methods, high-level language design, and assembly language programming; serving on various academic and administrative committees; and directing independent research projects, Masters theses, and Doctoral dissertations. Primarily responsible for the development of the graduate degree curriculum in Machine Intelligence and Cognition. Past Director of the School of Engineering and Applied Science Computing Facility (1980 - 1982). Past Director of the Interactive Systems Laboratory (1982 - 1987). Principal Investigator for the Mobile Robot Research Project funded jointly by the National Bureau of Standards (now NIST) and the Naval Explosive Ordnance Disposal Technology Group (1980 - 1985) ($250,000). Member of University Cybernetics Research Committee (1988 - present).  Credited with pioneering the research in Collective Learning Systems Theory, an adaptive learning paradigm for artificial cognition, and designing a hierarchical network of learning automata to simulate the structure and adaptive function of the human cerebral cortex. Author of The Emergence of Artificial Cognition: An Introduction to Collective Learning, published by World Scientific Publishing Company in 1993; and Getting it Right: R&D Methods for Science and Engineering, published by Academic Press in 2001. Principal Investigator for a research grant from the Research Institute for Applied Knowledge Processing (FAW) (1990 - 1997) ($500,000) to enhance and extend the ALISA image processing engine. Principal Investigator for a research grant from Lockheed-Martin (1997 - 1999) ($135,000) to apply the ALISA image processing engine for fault-prediction in the telemetry data from the Hubble Space Telescope as part of the NASA Vision 2000 project. Principal Investigator for a long-term research project with Robert Bosch GmbH (1997 - 2003) ($240,000) in image and signal processing, categorical clustering for natural language analysis, and consultation for experiment methodology. Funded by the Defense Threat Analysis Center (DTRA) (2003-2006) ($610,000) to use ALISA to classify mixtures of radioisotopes (e.g., for dirty-bomb or fissionable material detection), and to detect objects-of-interest in x-ray images of luggage. Again funded by DTRA (2006-2008) ($500,000) to build a rapid-prototyping tool for scientists and engineers without training in computer science or statistical learning to evaluate the feasibility of solving specific problems in their application domains using ALISA. Expanding the current ALISA system to include the Component Module for identifying and classifying sub-structures in images. Chair of the International Advisory Board, which designed an innovative tripartite undergraduate curriculum and modern campus for the new all-English University of Information Science and Technology in Ohrid, Macedonia (2008-9). Retired in May 2011 as Professor Emeritus. Still directing several doctoral students’ research pro bono. In November 2011 an invited TED Talk was released which predicts the course of the development of a Personal AI on a par with humans, and the current capabilities of ALISA to create art.
PROFESSIONAL WORK EXPERIENCE


•
Government of the Republic of Macedonia
Chaired the International Advisory Board

Given the pedagogical and logistic mandate to design and oversee the implementation of a new undergraduate polytechnic for Information Science and Technology in the Republic of Macedonia. The academic program is based on an all-English TriPartite model similar to the curricula at the California Institute of Technology. The physical campus is designed to be carbon-neutral, fossil-fuel-power independent, environmentally safe and sustainable, and self-powered through solar, wind, and OTEC energy sources from Lake Ohrid in southwest Macedonia.


•
Research Institute for Applied Knowledge Processing (FAW), Ulm, Germany  (1989 - 1997)


Research Director, Project ALANN

Funded by Robert Bosch GmbH to construct an adaptive signal-processing engine using a parallel distributed network of Transputers to simulate collective learning in the top layers of a cortical column in the mammalian primary visual cortex. Known as ALISA (Adaptive Learning Image and Signal Analysis), this engine has been successfully applied to the detection, segmentation, and classification of structures and symbolic concepts in signals and images. The ALISA engine is protected by international patents.


•
The University of Ulm, Ulm, Germany  (1989 - 1991)


Distinguished Visiting Research Professor (Kupczyk Chair)


•
The ALIAS Corporation, Washington DC  (1991 - present)


Chairman of the Board

Developing and marketing industrial, medical, and professional applications of the ALISA image and signal processing engine in a cooperative venture with Robert Bosch GmbH.


•
Self-employed  (1968 - 2002)



Computer Systems Consultant

Robert Bosch  (1997 - 2002)

Consultant for conduct of industrial R&D projects, particularly for experiment-based investigations with human cohorts for the measurement and evaluation of human-machine interaction.

Mobil Oil Corporation/MEPSI  (1988 - 1990)

Assisted in the selection, procurement, and installation of scientific and business computer systems, data communications facilities, and local area networks.  Conducted audits of existing computing systems to enhance productivity in office and field environments.

Digital Consulting Incorporated and Fourth Generation Systems  (1983 - 1990)

Conducted industrial seminars on Data Communications and Local Area Networking for Personal Computers.

Science Applications Incorporated  (1984)

Conducted a 20-week seminar in Artificial Intelligence for the in-house technical staff. Assisted in the design and implementation of an expert system.  


Mountain Computer, Inc.  (1978 - 1983)

Designed a comprehensive music composition language for a music/sound synthesizer for the Apple II computer.  Assisted in on-going future-product management decision-making processes.


U.S. Department of Justice  (1979 - 1983)

Designed and presented multi-media lectures on the fundamentals of computer technology to high-level DOJ executives.

PROFESSIONAL WORK EXPERIENCE  (Cont'd)

•
Group Therapy Centers, Inc.  (1969 - 1970)



Director of Management Information

As a member of the corporate executive staff, primarily responsible for the design and implementation of accounting, business management, and clinical information systems for a number of proposed group-therapy centers across the nation.


•
IIT Research Institute (NASA)  (1965 - 1969)



Associate Physicist

Participated in a continuing review and delineation of the scientific goals for the exploration of the solar system. Specifically involved in supporting proposed remote-sensing experiments for the NASA Earth Resources Survey Program and the Apollo Program.  Directed the development of computer simulations to determine the most efficient spatial and temporal sequence of events for earth and lunar orbital missions, subject to various critical parametric constraints. Provided full software support for all Apollo missions through Apollo 13.

•
Whiting Corporation  (1964 - 1965)



Development Engineer

Developed computer software to assist in the design of heavy-duty material-handling equipment. Developed a comprehensive parametric computer model of the dynamics of low-capacity hoists in  an effort to diagnose the cause of repetitive lock-up in their mechanical load brakes. Results successfully isolated the cause and suggested feasible solutions. Also wrote many smaller programs for expediting the design and control of large-scale chemical processing equipment.
MAJOR PUBLICATIONS
“Recognition of Emotions from Human Speech”, with E. Guven, Proceedings of the 2010 Conference on Artificial Neural Networks in Engineering ANNIE 10, St. Louis, MO, November 2010.

“The Emergence of Personal Artificial Cognition: Methods and Consequences,” Proceedings of the 39th Applied Imagery Recognition Workshop (AIPR), Washington DC, October 2010.
“Speech Emotion Recognition,” with E. Guven, Proceedings of the 39th Applied Imagery Recognition Workshop (AIPR), Washington DC, October 2010.
“Project ALISA (Adaptive Learning Image and Signal Analysis)”, a complete presentation of the functionality of ALISA and representative results of its application in a variety of industrial and professional domains, EXPO21XX.com, a perpetual online exhibition for Universities, Robotics, and Industry Research, http://www.expo21xx.com/automation21xx/15885_st2_university, July 2009
“Using Tactics-Based Learning (formerly Mentoring) to Accelerate Recovery of an Adaptive Learning System in a Changing Environment” with Alice Armstrong, Proceedings of the 36th Applied Imagery Recognition Workshop, Washington DC, October 2007.
“General shape generation by contouring fractals and applying linear boundary regression” with Carsten Oertel, Proceedings of the 36th Applied Imagery and Pattern Recognition Workshop, Washington D.C., October 2007.
“Automatic Extraction of the Multiple Semantic and Syntactic Categories of Words”, with David Portnoy Proceedings of IASTED International Conference on Artificial Intelligence and Applications (AIA 2007), Innsbruck, Austria, February 2007.

“Identification of Objects of Interest in X-Ray Images with the ALISA Component Module”, with Carsten Oertel, Proceedings of the 35th Applied Imagery Recognition Workshop, Washington DC, October 2006.
“Viewpoint-Invariant and Illumination-Invariant Classification of Natural Surfaces Using General-Purpose Color and Texture Features with the ALISA Delta-CRC Classifier”, with Teddy Ko, Proceedings of the  35th Applied Imagery Recognition Workshop, Washington DC, October 2006.
“Mentoring: An Intelligently Biased Selection Policy for Collective Learning Automata”, with A. Armstrong, Proceedings of the 2005 Conference on Artificial Neural Networks in Engineering ANNIE 05, St. Louis, MO, November 2005.

Advances in Artificial Intelligence, Alexander Gelbukh, Álvaro Albornoz, Hugo Terashima-Marín (Eds), Springer-Verlag Volume 3789: “A CLS Hierarchy for the Classification of Images”, with  Antonio Sanchez and Raul Diaz, 2005.
“A Hierarchical Approach to Collective Learning Systems for Classification and Segmentation of Images,”, with  Antonio Sanchez and Raul Diaz, Proceedings of the Mexican International Conference on Artificial Intelligence MICAI 2005, Monterrey, Mexico, November 2005.
"Unsupervised Discovery of Homograph Senses Using Lexical Context Deconvolution", with D. Portnoy, Proceedings of the 9th World Multi-Conference on Systems, Cybernetics and Informatics, Orlando FL, July 2005.
“Classifying Material Surfaces from Images Using Color, Orientation and Scale Invariant Texture Features,” with T. Ko, Proceedings of AIPR 2004: Emerging Technologies and Applications for Imagery Pattern Recognition, Washington DC, October 2004.

“Unsupervised Fuzzy Membership Estimation of Terms in Semantic and Syntactic Lexical Classes,” with D. Portnoy, Proceedings of AIPR 2004: Emerging Technologies and Applications for Imagery Pattern Recognition, Washington DC, October 2004.

MAJOR PUBLICATIONS (Cont'd)

“An Augmented Semantic Network For Topic Categorization,”  with Auapong Yaicharoen, Proceedings of International Symposium on Communications and Information Technologies (ISCIT), Hat-Yai, Songkla, Thailand, September 2004

“Using ALISA for High-Speed Classification of the Components and their Concentrations in Mixtures of Radioisotopes,” with D. Portnoy, P. Heimberg and E. Moore, Proceedings of the SPIE, Vol. 5541, Aug 2004.
"Image-Content and Texture Classification Using a Dynamically Allocated ALISA Texture Module," with T. Ko, Proceedings of the International Conference on Computer, Communication and Control Technologies (CCCT '03) and the 9th International Conference on Information Systems Analysis and Synthesis (ISAS '03), Orlando, August, 2003.

"Dynamically Allocated ALISA Texture Module," with T. Ko, Proceedings of 7th World Multiconference on Systemics, Cybernetics and Informatics (SCI 2003), Orlando FL, July, 2003

 “Using the Dynamic Agglomerative Decimation Clusterer (DAD) to Discover Clusters in Noisy High-Dimensional Feature Spaces,” with Y. Park, Proceedings of the NSF Next Generation Data Mining Conference, Baltimore, November 2002.  (An extended version of this paper has been accepted as a chapter in a new book entitled “Data Mining: Next Generation Challenges and Future Directions” to be published by AAAI/MIT Press).

“Discovering Clusters in High-Dimensional Noisy Feature Spaces Using a Dynamic Agglomerative Decimation Clustering Algorithm,” with Y. Park, Proceedings of the Annual Conference on Artificial Neural Networks in Engineering (ANNIE), November 2002.

"An Assessment of Personality in a Collective Learning System with the Five-Factor Model of Personality, with K. Heckman," Proceedings of the 6th World Multi-Conference on Systemics, Cybernetics, and Informatics (SCI’2002), Orlando FL, Jul, 2002.

Getting it Right: R&D Methods for Science and Engineering, Academic Press, San Diego CA, 2001.

"A Preliminary Investigation of Collective Learning Models of Personality Traits", with K. Heckman, Proceedings of the International Conference on Intelligent Systems and Control (ISC'2001), pps 310-315, Clearwater FL, November 2001, 

"Face Detection and Eye Location Using a Modified ALISA Texture Module," with T. Ko, Proceedings of 30th Applied Imagery Pattern Recognition Workshop, page 187-193, Washington DC, October 2001.

"The Relevance of Genotypic Learning in  the CLGA," with T. Riopka, Proceedings of the Genetic and Evolutionary Computation Conference (GEECO-2001), p. 778, Las Vegas NV, July 2001.

“Shape Extraction from Digital Document Images”, with G. Becker, Proceedings of the Symposium on Document Image Understanding Technology, Washington DC, April 2001

"Overriding the Experts: A Fusion Method For Combining Marginal Classifiers", with M. D. Happel, International Journal of Artificial Intelligence Technology (IJAIT), vol 10., no. 1-2 (2001), pp. 157-179, March 2001.

“Image-Content Classification Using a Dynamically-Allocated ALISA”, with T. Ko, Proceedings of the 2000 Conference of Applied Imagery Pattern Recognition (AIPR2000), Washington D.C, October 2000.

“Shape Recognition Using a Radial Feature Token”, with G. Becker, Proceedings of the 2000 Conference of Applied Imagery Pattern Recognition (AIPR2000), Washington D.C, October 2000. 

“Intelligent Recombination Using Individual Learning in a Collective Learning Genetic Algorithm”, with T. P. Riopka, Proceedings of the Genetic and Evolutionary Computation Conference (GEECO-2000), Las Vegas, July 2000.

MAJOR PUBLICATIONS (Cont'd)

"Analysis of a Fusion Method for Combining Marginal Classifiers", with Mark D. Happel, in Josef Kittler and Fabio Roli (Eds.), Multiple Classifier Systems, Springer, pp. 137-146, June 2000

“Overriding the Experts: A Stacking Method for Combining Marginal Classifiers”, with M. D. Happel, Proceedings of the FLAIRS-2000, Orlando FL, May 2000.

 “The Impact of the Y2K Big: Perception and Reality”, with A. Sanchez and A. Dunn, Proceedings of the Fifteenth European Meeting on Cybernetics and Systems Research (EMCSR 2000), Vienna, April 2000.
"ALISA: Adaptive Learning Image and Signal Analysis", Proceedings of the SPIE Applied Imagery Pattern Recognition Conference, Washington DC, October 1998.

“Shape Classification Using a Radial Feature Token,” with G. Becker, Proceedings of the Fourth International Workshop on Multistrategy Learning (MSL 98), Desenzano del Garda, Italy, June 1998.
 “The ALISA Shape Module”, with G. Becker, Proceedings of the Second International Conference on Cognitive and Neural Systems (BU/DARPA/ONR), Boston, May 1998

“Detecting Motion in Single Images”, with T. P. Riopka, Proceedings of the FLAIRS-98 Special Track on Neural Network Applications, Sanibel Island FL, May 1998.

“Quantifying and Interpreting the Effect of Intelligent Information Exchange Between Chromosomes in a Human Simulation of a Genetic Algorithm”, with T. P. Riopka and M. T. Diab, Proceedings of the 6th International Conference on Artificial Intelligence, Cairo, February 1998.

“A Preliminary Statistical Investigation Into the Impact of an N-Gram Analysis Based on Syntactic Elements of Style On Text Author Classification”, with M. T. Diab and J. Schuster, Proceedings of the 6th International Conference on Artificial Intelligence, Cairo, February 1998.

“An Adaptive Approach for Reactive Actor Design”, with D. Bergen and J. Hahn, Proceedings of The Fourth European Conference on Artificial Life (ECAL'97), June 1997.

“The Classification of Symbolic Concepts Using the ALISA Concept Module”, with M. Happel, Proceedings of the IX International Symposium on Artificial Intelligence, November 1996.

“SASP: A Symbolic Algorithm for Shortest Paths”, Proceedings of the IX International Symposium on Artificial Intelligence, November 1996.

“Traffic-Jam Detection Using ALISA”, with H. Schmidt, Proceedings of the IX International Symposium on Artificial Intelligence, November 1996.

“Unsupervised Cluster Discovery: The PeakFinder Algorithm”, with S. Osella and H. Schmidt, Proceedings of the IX International Symposium on Artificial Intelligence, November 1996.

“Unsupervised Cluster Discovery Using Reconciliation”, with L. Barrett, Proceedings of ANNIE '96 Artificial Neural Networks in Engineering, November 1996.

“Detection of Traffic Jams Using ALISA”, Proceedings of the Neural Network Applications in Highway and Vehicle Engineering Conference, April 1996.

“The Impact of Mode Filtering Sparse Images on the Reclassification Performance of the ALISA Geometry Module”, with M. Happel, M. Pave, and I Jimenez, Proceedings of the 1995 ISIC Workshop, 10th IEEE International Symposium on Intelligent Control, August 1995.

“The Use of ALISA in Medical Imaging in Medicine (El uso de ALISA en la investigacion de imagenes en medicina)”, with Antonio Sanchez-Aguilar, Proceedings of INFOMEDICA 95, Guadalajara, Mexico, Jan 1995.

MAJOR PUBLICATIONS (Cont'd)
“Using Hierarchical Image Processing with ALISA to Avoid Overfitting in Early Vision”, with C.G. Howard, Proceedings of the International Conference on Pattern Recognition, Jerusalem, Israel, October, 1994.

“An Introduction to Collective Learning Systems III”, with Glenn Becker, PCAI magazine, January 1994.
“Multi-Class Classification and Symbolic Cognitive Processing with ALISA”, with C. Howard, Proceedings Fifth International Conference on Computer Analysis of Images and Patterns (CAIP 93), Budapest, Sep 1993.

“NABWorld III: A Genetic-Algorithm-Based Collective Learning System”, with G. Bailey, R. Demeo, and J. Revell, Proceedings of the International Conference on Artificial Neural networks in Engineering (ANNIE), St. Louis, November 1993.

The Emergence of Artificial Cognition: An Introduction to Collective Learning, World Scientific Publishing Company, River Edge NJ, 1993.

“Handwritten Word Recognition Using a Collective Learning Automaton”, with G. Houle, C. Radelat, and S. Resnick, Proceedings of the Third International Workshop on Frontiers in Handwriting Recognition, Buffalo, May 1993.

“An Introduction to Collective Learning Systems II”, with Glenn Becker, PCAI magazine, January 1993.
“A Parallel Approach to Signal Analysis”, with R. Kober, C. Howard, R. Klinnert, H. Schmidt, Neural Network World, vol. 2, no. 6, pps 667-684, December 1992.

“Anomaly Detection in Video Images”, with C. G. Howard and R. Kober, Proceedings of the Fifth Neuro-Nimes Conference: Neural Networks and their Applications, Nimes, France, November 1992.

“An Introduction to Collective Learning Systems I”, with Glenn Becker, PCAI magazine, July 1992.
“Introduction to Project ALIAS: Adaptive Learning Image Analysis System”, Proceedings of the SPIE Conference on Applications of Artificial Intelligence X: Machine Vision and Robotics, pps 508-535, April 1992.

“Gray-Scale ALIAS”, with R. Klinnert, R. Kober, R. Rovner, and H. Schmidt, Special Issue of the IEEE Transactions on Knowledge and Data Engineering, vol. 4, no. 2, April 1992. 

“Detection of Targets in Terrain Images with ALIAS”, with J. Hubshman and M. Achikian, Proceedings of the Twenty-Third Annual Pittsburgh Conference on Modeling and Simulation, pps 927-942, April 1992.
“Fast Metrics for Specifying the Spatial Complexity of Binary Images”, with C.J. Kocinski and R. Rovner, submitted to Journal of Electronic Imaging, 1992. 

“Sensitivity of ALIAS to Small Variations in the Dimension of Fractal Images”, with C.J. Kocinski and H. Schmidt, Proceedings of the 1992 International Joint Conference on Neural Networks, Baltimore, June 1992. 

“The Emergence of Artificial Cognition”, in Parallel Problem Solving from Nature (H.P. Schwefel, ed.), Springer-Verlag, 1991.

“Gap-Removal Image Transformation for ALIAS”, with R. Rovner, Proceedings of the International Conference on Adaptive Neural Networks (ICANN), Helsinki, June 1991.

“The Detection of Geometric Anomalies on Fractal Images with the ALIAS Image Processing Engine,” with R. Rovner, C.J. Kocinski, Proceedings 24th Hawaii International Conference on System Science, Hawaii, January 1991. 

MAJOR PUBLICATIONS (Cont'd)

“An Application of ALISA to Phoneme Classification of Speaker-Independent Connected-Speech Frames”, with S. A. Osella, International Journal of Applied Software Technology (IJAST), January 1995.

“Using a Genetic Algorithm to Search for the Representational Bias of a Collective Reinforcement Learner”, with H. Cobb, Proceedings of 3rd Conference on Parallel Problem Solving, Springer-Verlag, Berlin, Oct 1994.

“A Performance Evaluation of ALIAS for the Detection of Geometric Anomalies on Fractal Images,” with R. Rovner, C.J. Kocinski, Advanced Neural Computers, (R. Eckmiller, ed.), pps 237-246, Elsevier North-Holland, The Netherlands, 1990. 

“An Initial Performance Evaluation of Unsupervised Learning with ALIAS”, with H. Holz, R. Rovner, C.J. Kocinski, Proceedings of the International Joint Conference on Neural Networks, San Diego, June 1990.
“A Parallel Implementation of Collective Learning Systems Theory: Adaptive Learning Image Analysis System (ALIAS)”, with R. Rovner, C.J. Kocinski, H. Holz, G. Becker, Proceedings of the 1990 ACM Computer Science Conference, Washington DC, February 1990.

“An Application of Collective Learning Systems Theory to an Adaptive Learning Image Analysis System: Project ALIAS”, with G. Becker, H. Holz, C.J. Kocinski, R. Rovner, Proceedings of the International Workshop Neuro Nimes 89 on Neural Networks and Their Applications, Nimes, France, November 1989. 
“A Perspective on Artificial Intelligence: Learning to Learn”, Annals of Operations Research, vol. 16, April 1988. 
“A Massively Parallel Network Architecture for Simulating the Human Cerebral Cortex”, with H. Holz and C. Kocinski, Proceedings of the International Conference on Neural Networks, San Diego, July 1988. 

“A Design Tool for Modeling Large Networks of Simple Parallel Processors”, with G. Becker, Proceedings of the Nineteenth Annual Pittsburgh Conference on Modeling and Simulation, May 1988. 

“A Massively Parallel Architecture for Collective Learning Systems”, Journal of the Latin American Society on Artificial Intelligence, March 1988. 
“A Perspective on Artificial Intelligence: Learning to Learn”, Proceedings of the Twelfth International Symposium on Operations Research, Passau, West Germany, September 1987. 

“Massively Parallel Network Topologies for Collective Learning Systems”, Proceedings Fifth Yale Workshop on Applications of Adaptive Systems Theory, New Haven, May 1987. 

“Learning to Learn: An Architecture for General Artificial Intelligence”, Proceedings Academic Microcomputer Conference, Indianapolis, April 1987.

“Learning: A Natural Paradigm for Artificial Intelligence”, Proceedings IEEE/Chinese Computer Federation Second International Conference on Computers and Applications, Beijing, China, June 1987. 

“The Emergence of Artificial Intelligence: Learning to Learn”, The AI  Magazine  (AAAI), vol. 6, no. 3, pps 180-190, Fall 1985. 

 “A Universal Model for the Structure and Function of Collective Learning Systems”, with F. Weingard and J. White,  Proceedings of the IEEE Conference on New Directions in Computing, Trondheim, Norway, Aug 1985. 

“Proposed Performance Metrics and Behavioral Norms for Collective Learning Automata”, Proceedings of the IEEE Conference on New Directions in Computing, pps 266-275, Trondheim, Norway, August 1985. 

“Controlling Robots with an English-Like High-Level Hierarchical Command Language (HIROB)”, Proceedings of the ORSA/TIMS Winter Simulation Conference, November 1984.

MAJOR PUBLICATIONS (Cont'd
 “MIDROB: Lenguaje Intermedio para el Control y la Operacion de un Robot  (MIDROB: An Intermediate Language for the Control and Operation of a Robot)”, with A. Sanchez Aguilar and R.G. Ramirez, Proceedings of the LATINCON-IEEE, July 1984.  

“The Mobile Robot Research Project at the George Washington University”, videotape for GWUTV, Apr 1984.

“Machine Learning in Artificial Intelligence”, Proceedings of the IEEE Conference on Personal Computers for Business Applications,  New York City, April 1984.
 “BLITZ: A Challenging Experience in Artificial Intelligence”, with James Templeman, Proceedings of the IEEE Conference on Personal Computers for Business Applications,  New York City, April 1984.
“Controlling Robots with an English-like High-Level Hierarchical Command Language (HIROB)”, Proceedings of the IEEE International Conference on Robotics, Atlanta, March 1984. 

“English as a command language for robot control (HIROB)”, Robotica, July 1983.
“Using English as a High-Level Robot Command Language”, IEEE Trans on Industrial Electronics, May 1983.

“A Real-time Automatic Ranging Algorithm for Vision Systems”, with A. Basci, Proceedings of the IEEE International Conference on Acoustics and Signal Processing, Paris, May 1982. 

“The Development of an Environmentally Responsive Sound Synthesis/Analysis System”, Proceedings of the Second International Conference on Data Bases, Madrid, June 1980. 

“Structured Machine Language”, Proceedings of the ACM/NBS Conference for Improving Computing Methods in the 1980's, Washington DC, June 1978. 

“Design of a Structured Machine-Language Instruction Set for Microprocessors”, Proceedings of the Personal Computing Conference, Atlantic City, August 1977.

“A Data Communications Operating System (DCOS) for Microprocessor-driven Peripherals”, Proceedings of the ACM Sixteenth Annual Technical Symposium, New York City, June 1977. 

“Observation of the Properties of a Collective Stochastic Learning Automaton”, Proceedings of the International Information Systems Symposium, Patras, Greece, August 1976. 

 “The Development of a Computer-Assisted National Vote Acquisition System (CANVAS), Proceedings of the Princeton Information Sciences Symposium, Princeton, March 1971. 

“Responsive Democracy: Just Pick Up the Phone and Vote!”, Proceedings of the ACM Computers and Urban Society Symposium, New York City, October 1971.
“Operational Planning for Global Earth Surveys Using Space Vehicles”, Proceedings of the Fourteenth Annual Meeting of the Society of Photo-optical Instrumentation Engineers, San Francisco, August 1969. 

“Survey Effectiveness of Spacecraft Remote Sensors”, with J. Barmby, Journal of Photogrammetric Engineering, August 1969.
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