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FOREWORD
Welcome to PerMIS’12!

As software and hardware become increasingly interwoven, new opportunities and challenges emerge. The 
field of Cyber-Physical Systems (CPS) – hybrid networked cyber and engineered physical elements co-
designed to create adaptive and predictive systems for enhanced performance – focuses on the technology 
gaps and research challenges that cross cut many new highly-advanced products and processes, such as 
intelligent transportation systems, autonomous robots, the smart grid, and smart manufacturing systems. 
Given the importance of ensuring that the resulting products and processes are intelligent, reliable, safe, and 
secure, cyber-physical systems that people can bet their lives on, performance metrics and evaluation be-
come especially important. Therefore, the 2012 Performance Metrics for Intelligent Systems workshop's 
theme of methodologies and techniques of performance measurement for developing and engineering the 
next generation of cyber physical systems that facilitate seamless human-machine collaboration is both timely 
and necessary.

The plenary speakers address cyber-physical systems as well as related topics, particularly robotics, which is 
a salient example of a CPS. We are fortunate to have George Arnold, SK Gupta, Edward Lee, Jim Overholt, 
Mark Rice, and Holly Yanco give plenary talks this year. A special session is devoted to discussing Cyber-
Physical Systems, with panelists from academia and federal agencies.

Spread over three days, PerMIS’12, the eleventh iteration of the series, features technical presentations or-
ganized into two parallel tracks on each day. We thank the special session organizers for proposing interest-
ing topics and assembling researchers related to their sessions. With one of the special sessions, we honor 
the memory of two of the prime forces that helped forge the PerMIS series and were so influential to the gen-
eral field of intelligent systems: Jim Albus and Alex Meystel. Our gratitude goes out to the Program Commit-
tee members for publicizing the workshop and the reviewers for providing feedback to the authors, and for 
helping us to put together an interesting program.

PerMIS’12 is sponsored by NIST, DARPA, NSF and the Maryland Robotics Center, with technical co-
sponsorship of the IEEE Washington Section Sensors Council Chapter, and in cooperation with the Associa-
tion for Computing Machinery (ACM) Special Interest Group on Artificial Intelligence (SIGART). The Defense 
Advanced Research Projects Agency Information Processing Technology Office graciously provided funding 
to help support the workshop. Special thanks are due to the National Science Foundation for providing fund-
ing to allow undergraduate and graduate students to participate in a special poster session this year. We also 
thank Professor Ani Hsieh of Drexel University for organizing the NSF new student poster grants program and 
Professor Holly Yanco of the University of Massachusetts – Lowell for facilitating support for some alumni of 
prior student poster sessions to return as mentors. We gratefully acknowledge the support of all of our spon-
sors. The proceedings of PerMIS will be indexed by INSPEC and Compendex and will be available through 
ACM’s Digital Library, as well as being released as a NIST Special Publication.

It is our sincere hope that you will enjoy the presentations, the social programs, renew old relationships, and 
forge new ones at PerMIS’12!

 Elena Messina 	 	Raj Madhavan
General Chair 		 	 Program Chair		 	

PerMIS 2012



PROGRAM COMMITTEE

General Chair:
Elena Messina (Intelligent Systems Division, NIST, USA) 

Program Chair:
Raj Madhavan (UMD-CP/NIST, USA)

Publication Chair:
Brian Weiss (Intelligent Systems Division, NIST, USA)

Poster Session Chair:
Ani Hsieh (Drexel University, USA)

Program Committee:
S. Balakirsky, NIST USA
B. Bodt, ARL USA
G. Berg-Cross, EM & I USA
G. Blankenship, UMD-CP USA
F. Bonsignorio,  UC3M Spain
M. Childers, ARL USA
A. Godil, NIST USA
J. Gunderson, GammaTwo USA
L. Gunderson, GammaTwo USA
S.K. Gupta, UMD-CP USA
T-H. Hong, NIST USA
M. Lewis, U Pitt USA
A. Hsieh, Drexel U USA
L. Moshkina, Georgia Tech USA
D. Prokhorov, Toyota USA
C. Schlenoff, NIST USA
M. Shneier, NIST USA
N. Tomatis, Bluebotics Switzerland
E. Tunstel, JHU-APL USA

PerMIS 2012



PLENARY SPEAKERS
Prof. Holly Yanco, University of Massachusetts Lowell

Evaluate Early, Evaluate Often: A Design Process for Creating Better Robot Systems

Tue. 8:30 am

ABSTRACT
System evaluations have been conducted in robotics and human-robot interaction for many years.   These evaluations usually take 
place after a robot system has been designed and built as a way to validate the completed system.   However,  by performing evalua-
tion only at the end of the development cycle, we lose opportunities to create systems with even better performance.  Taking inspira-
tion from human-computer interaction, we can design more effective robot systems for human-robot interaction by incorporating  user 
feedback in the initial design phase.  This talk will present a number of such formative evaluations from a variety of robotics domains, 
including assistive robotics and telepresence robot systems.

BIOGRAPHY 
Dr.  Holly Yanco is Professor and Associate Chair of Computer Science at the University of Massachusetts Lowell.   Her research inter-
ests include human-robot interaction, multi-touch computing, interface design, robot autonomy, fostering trust of autonomous sys-
tems, evaluation methods for human-robot interaction, and the use of robots in K-12 education to broaden participation in computer 
science.   Her research has been funded by the National Science Foundation, including a Career Award, the Army Research Office, 
Microsoft, and the National Institute of Standards and Technology.  Dr. Yanco is the General Chair of the 2012 ACM/IEEE International 
Conference on Human-Robot Interaction.   She served on the Executive Council of the Association for the Advancement of Artificial 
Intelligence (AAAI)  from 2006-2009 and was the Symposium Chair for AAAI from 2002-2005.  She was awarded senior membership in 
AAAI in 2011.   Dr.  Yanco has a PhD and MS in Computer Science from the Massachusetts Institute of Technology (MIT)  and a BA in 
Computer Science and Philosophy from Wellesley College.

Mark Rice, Maritime Applied Physics Corporation

Geographic Information Systems (GIS) as an Environment for Intelligent Systems Performance 
Measurement

Tues. 2:00 pm

ABSTRACT 
Many intelligent systems work in spatial and temporal environments where Geographic Information Systems (GIS) provide the envi-
ronment for enabling  control and measuring  performance. Whether the application involves an automated highway, an unmanned ma-
rine vessel, or an unmanned air vehicle,  there are GIS  based options for the intelligent system designer. This talk will review recent 
examples of GIS use in unmanned systems where control and performance measurement are enabled by GIS.

BIOGRAPHY
Mark is President of the Maritime Applied Physics Corporation (MAPC, www.mapcorp.com). He has a BA in Physics from the Univer-
sity of Maine and is a licensed Professional Engineer. Mark’s first experience with unmanned systems occurred in 1978 when he was 
the operations officer for the Navy’s first 20,000 foot unmanned submersible. Since that time, he has worked as an engineer on vari-
ous unmanned land, air, and sea systems. Mark formed Maritime Applied Physics Corporation in 1986 and has overseen its growth 
from a 1 person company to its  current 75-person staff.  MAPC has both R&D and production work with offices in Baltimore, Maryland, 
Arlington, Virginia and Brunswick, Maine. MAPC currently designs and manufactures electro-mechanical systems that range from 
submarine and surface ship components to unmanned systems. Mark is a member of the Maryland/D.C. District Export Council and is 
the Chair of the National Advisory Board to the NIST Manufacturing Extension Partnership.
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Jim Overholt, U.S. Army Tank Automotive Research Development and Engineering Center

Practical to Tactical: Making the Case for a Shift in Ground Vehicle Robotics

Wed. 8:30 am

ABSTRACT
Army ground robotics has been a strategic research and development focus for well over 20 years. In the past 10 years, over 8,000
robotic systems (at its  peak in 2010) have been fielded in Southwest Asia. This figure is  impressive, especially when you consider that 
in 2004 it required 5separate vendors to provide 162 robots for only  a few select missions.     Currently, these systems are used for a 
variety of critical combat activities but mobile robots are rarely (if  ever)used state-side for CONUS operations.  In addition, as much as 
robots have contributed to the War fighters success in various scenarios (most notably in EOD activities in Iraq and Afghanistan), the 
primary mode of operation of our current robot fleet is still either RemoteControl or Tele-Operation.  This is in stark contrast to the
intelligent navigation capabilities being shown at our leading universities and other robot OEMs.  So where is the disconnect? 

This talk will focus on addressing this very question from various points of view; including new efforts to heavily leverage DOT 
programs and commercial automotive S&T to facilitate robotics on military base and installations, and to segment the potential 
robotics mission work-space into 2 simple classifications of environmental features and human intent of the indigenous population.  
This will lead to some interesting findings in the minimum barriers of technology entry and whether or not advanced autonomy is really 
needed at all. 

BIOGRAPHY
In March 2010, James L. Overholt, Ph.D. was appointed to a Scientific and Professional service position (ST), a system equal to Senior 
Executive Service, designed for specifically qualified scientific and professional personnel engaged in research and development.   As 
the Senior Research Scientist in Robotics for the Department of Defense, Department of the Army, Dr.  Overholt is responsible for 
defining the strategic vision for robotics science and technology and for conducting,  mentoring, and sponsoring cutting  edge robotics 
research.  In his nearly 30 years of service to the Army, Dr. Overholt has held numerous lead research positions.  Dr. Overholt was the 
U.S. co-chair of the Multi Autonomous Ground-robotics International Challenge (MAGIC) event held in Australia in November 2010.  In 
2009 Dr. Overholt was appointed Director of the Office of the Secretary of Defense (OSD) Joint Ground Robotics Enterprise (JGRE), 
where he was responsible for providing science and technology guidance to the OSD with an emphasis on closing  gaps between war 
fighter requirements and technology, and coordinating efforts between Services to ensure interoperability and commonality among 
unmanned systems and supporting  the strategic goals  of the OSD and the Office of the Undersecretary of Defense for Acquisition, 
Technology and Logistics (AT&L).   From 2007 to May 2009, Dr.  Overholt served as the Director of the Joint Center for Robotics (JCR) 
at the U.S. Army Research Development and Engineering  Command (RDECOM) Tank Automotive Research and Development Center 
(TARDEC).   He was responsible for establishing a portfolio of programs that strived to rapidly transition robotics technology into the 
hands of the Soldier,  leveraging industry and academia.   From October 2006  to May 2007, Dr. Overholt was detailed to the Army 
Research Office (ARO) as the acting PM for all academic extra-mural robotics and intelligent controls research programs.

Dr.  Overholt earned a BS in Physics from the Lawrence Institute of Technology, and a MS in Systems Engineering from Oakland 
University.   He earned his Ph. D. from Oakland University in 1999, emphasizing the development of neural-fuzzy sensor fusion 
behavioral architectures for unmanned vehicles. His current research interests are machine intelligence and high-speed mobile robot 
navigation and control.   Dr. Overholt is the co-author of more than 50 scientific papers, and was awarded the Bronze Medal at the 
2006 Army Science Conference for his contributions in writing  “High Speed Hazard Avoidance for Unmanned Ground Vehicles in 
Emergency Situations.”
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Satyandra K. Gupta,  Maryland Robotics Center Mechanical Engineering Department and Institute for 
Systems Research University of Maryland, College Park

Simulation-Based Design and Evaluation of Physics-Aware Planners for Robotic Operations in 
Challenging Environments

Wed. 2:00 pm

 ABSTRACT
Physically challenging environments require robots to be able to negotiate around dynamically moving objects, cope with significant 
uncertainties in the outcome of action execution, sensor limitations, and the presence of intelligent adversaries. Physics-aware 
planners are needed in such environments.  Unfortunately, exhaustive evaluation of planners using only physical tests is not possible in 
these applications. This presentation describes how simulations can be successfully used to design and evaluate physics-aware 
planners.  I plan to cover the following four topics. First,  I will describe a physics-aware planner that integrates task planning, behavior 
selection, and trajectory planning in a seamless manner to successfully handle physically challenging  environments.  This approach 
provides the right balance between deliberative planning and reactive behaviors during the execution of complex tasks in a dynamic 
uncertain environment. Second, I will describe our work in the area of physically accurate computationally efficient simulations to 
enable physics-aware planning  and evaluate planners. Third, I will describe computational synthesis techniques for automatically 
generating  sophisticated reactive behaviors using simulations. Finally,  the following applications will be used to illustrate simulation-
based design and evaluation of planners: (1)  guarding of a valuable asset by autonomous unmanned sea surface vehicles, (2) 
assembly of micro particles in a fluidic medium using  holographic optical tweezers, and (4)  supply mission on a rugged terrain by 
unmanned ground vehicles.

BIOGRAPHY
Dr.  Satyandra K. Gupta is  a Professor in the Mechanical Engineering  Department and the Institute for Systems Research at the Univer-
sity of Maryland, College Park. He is the director of the Maryland Robotics Center.  Prior to joining the University of Maryland, he was a 
Research Scientist in the Robotics Institute at Carnegie Mellon University.  He received a Bachelor of Engineering (B.E.) degree in Me-
chanical Engineering  from the University of Roorkee (currently known as Indian Institute of Technology, Roorkee) in 1988, a Master of 
Technology (M. Tech.)  degree in Production Engineering from Indian Institute of Technology, Delhi in 1989,  and a Ph.D. in Mechanical 
Engineering from the University of Maryland in 1994.

Dr.  Gupta's interest is broadly in the area of automation. He is specifically  interested in automation problems arising in Engineering 
Design, Manufacturing, and Robotics. His current research focus is mainly on simulation-based computational synthesis and auto-
mated planning. He is a fellow of the American Society of Mechanical Engineers (ASME). He has served as an Associate Editor for 
IEEE Transactions on Automation Science and Engineering,  ASME Journal of Computing and Information Science in Engineering,  and 
SME Journal of Manufacturing Processes.

Dr.  Gupta has authored or co-authored more than two hundred forty articles in journals, conference proceedings, and book chapters. 
Awards received by Dr. Gupta include a Best Paper Award in 1994 ASME International Conference on Computers in Engineering, a 
Best Paper Award in 1999 ASME Design for Manufacturing Conference, a Young Investigator Award from Office of Naval Research in 
2000, a Robert W. Galvin Outstanding Young Manufacturing  Engineer Award from Society of Manufacturing Engineers in 2001, a CA-
REER Award from National Science Foundation in 2001, a Presidential Early Career Award for Scientists and Engineers (PECASE)  in 
2001, a Best Paper Award in 2006  ASME Computers and Information in Engineering  Conference, and a Best Paper Award in 2010 
ASME Mechanism and Robotics Conference. He received Kos Ishii-Toshiba Award from ASME in 2011.
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Edward Lee, UC Berkeley

Time for High-Confidence Cyber-Physical Systems

Thur. 8:30 am

ABSTRACT
All widely used software abstractions lack temporal semantics.  The notion of correct execution of a program written in every widely-
used programming  language today does not depend on the temporal behavior of the program. But temporal behavior matters in al-
most all systems, particularly in networked systems. Even in systems with no particular real-time requirements, timing of programs is 
relevant to the value delivered by programs, and in the case of concurrent and distributed programs, also affects the functionality. In 
systems with real-time requirements, including most embedded systems, temporal behavior affects not just the value delivered by a 
system but also its correctness.

This talk will argue that time can and must become part of the semantics of programs for a large class of applications. It will argue that 
temporal behavior is  not always just a performance metric, but is often rather a correctness criterion. To illustrate that this is  both 
practical and useful,  we will describe recent efforts at Berkeley in the design and analysis of timing-centric software systems. In par-
ticular,  we will focus on two projects,  PRET, which seeks to provide computing  platforms with repeatable timing, and PTIDES, which 
provides a programming model for distributed real-time systems.

BIOGRAPHY
Edward A.  Lee is the Robert S. Pepper Distinguished Professor in the Electrical Engineering  and Computer Sciences (EECS) 
department at U.C. Berkeley. His research interests center on design, modeling, and analysis of embedded, real-time computational 
systems. He is a director of Chess, the Berkeley Center for Hybrid and Embedded Software Systems, and is the director of the 
Berkeley Ptolemy project. From 2005-2008, he served as chair of the EE Division and then chair of the EECS Department at UC 
Berkeley. He is co-author of nine books (counting  second and third editions)  and numerous papers. He has led the development of 
several influential open-source software packages, notably Ptolemy and its various spinoffs. He received the B.S. degree in Computer 
Science from Yale University, New Haven, CT, in 1979, the S.M. degree in EECS  from the Massachusetts Institute of Technology (MIT), 
Cambridge, in 1981, and the Ph.D. degree in EECS  from the University  of California Berkeley, Berkeley, in 1986. From 1979 to 1982 he 
was a member of technical staff at Bell Telephone Laboratories in Holmdel, New Jersey, in the Advanced Data Communications 
Laboratory. He is a co-founder of BDTI, Inc., where he is currently a Senior Technical Advisor, and has consulted for a number of other 
companies. He is a Fellow of the IEEE, was an NSF Presidential Young Investigator, and won the 1997 Frederick Emmons Terman 
Award for Engineering Education.
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George Arnold, NIST

Performance and New Paradigms for the Electric Power System

Thur. 2:00 pm

ABSTRACT
The structure of the world’s power system has not changed much since the era of Thomas Edison: it is characterized by the one-way 
flow of electricity from controllable carbon-producing centralized power generation plants to users who have little awareness of how 
much energy they consume and how they can be more efficient. This talk will describe how the Smart Grid will eventually enable a 
new paradigm - the dynamic, two-way flow of electricity and information that will support growing  use of distributed green generation 
sources (such as wind and solar), widespread use of electric vehicles, and ubiquitous intelligent appliances and buildings that can 
dynamically adjust power consumption in response to conditions on the grid. Modeling, forecasting, and control strategies that reflect 
new dynamic operational paradigms will be essential to realizing  the environmental and energy efficiency benefits enabled by the 
smart grid.

BIOGRAPHY 
George Arnold was appointed National Coordinator for Smart Grid Interoperability  at the National Institute of Standards and Technol-
ogy (NIST) in April 2009. He is responsible for leading the development of standards underpinning the nation’s Smart Grid. In October 
2011 he assumed an additional responsibility as Director, Smart Grid and Cyber-Physical Systems Program Office in the NIST Engi-
neering  Laboratory. Dr. Arnold joined NIST in September 2006 as Deputy Director,  Technology Services, after a 33-year career in the 
telecommunications and information technology industry.

Dr.  Arnold served as Chairman of the Board of the American National Standards Institute (ANSI), a private, non-profit organization that 
coordinates the U.S. voluntary standardization and conformity assessment system, from 2003 to 2005. He served as President of the 
IEEE Standards Association in 2007-2008 and was Vice President-Policy for the International Organization for Standardization (ISO) 
during 2006-2009, where he is responsible for guiding ISO’s strategic plan.

Dr.  Arnold previously served as a Vice-President at Lucent Technologies Bell Laboratories where he directed the company’s global 
standards efforts. His organization played a leading role in the development of international standards for Intelligent Networks and IP-
based Next Generation Networks.  In previous assignments at AT&T Bell Laboratories he had responsibilities in network planning, sys-
tems engineering, and application of information technology to automate operations and maintenance of the nationwide telecommu-
nications network.

Dr.  Arnold received a Doctor of Engineering Science degree in Electrical Engineering  and Computer Science from Columbia University 
in 1978. He is a Fellow of the IEEE.
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08:00 Welcome & Overview - Brian Darmody, Associate Vice President for 

Research & Economic Development, University of MD

08:30

09:30

10:00

12:30

14:00

15:00

15:30

18:00

Plenary Presentation: 
Holly Yanco
Evaluate Early, Evaluate Often: A Design Process for 
Creating Better Robot Systems

Coffee Break

TUE-AM1 Performance Evaluation
Chairs: Greg Dudek and Craig Schlenoff
• Performance Evaluation of Robotic Knowledge Representations (PERK) 

[Craig Schlenoff, Sebti Foufou, Stephen Balakirsky]
• A Hybrid Approach to 2D Robotic Map Evaluation

[Ross Creed, Kristiyan  Georgiev, Rolf Lakaemper] 
• An Overview of Robot-Sensor Calibration Methods for Evaluation of 

Perception Systems	[Mili Shah, Roger Eastman, Tsai Hong]	
• On the Performance Evaluation of a Vision-Based Human-Robot 

Interaction Framework [Junaed Sattar, Gregory Dudek]
• Functional Requirements of a Model for Kitting Plans 

[Stephen Balakirsky, Zeid Kootbally, Thomas Kramer, Raj Madhavan, 
Craig Schlenoff, Michael Shneier]

Lunch

Plenary Presentation: 
Mark Rice
Geographic Information Systems (GIS) as an Environment 
for Intelligent Systems Performance Measurement

Coffee Break

TUE-PM1 Performance Measures and Metrics
Chairs: Rolf Lakaemper and Michael Del Rose
• A New Method for Measuring Absolute Threshold of Haptic Force 

Feedback [Michal Baczynski]														 		
• Approach for Defining Intelligent Systems Technical Performance 

Metrics [Wael Hafez]														
• Metrics for Planetary Rover Planning & Scheduling Algorithms

[Juan Delfa Victoria, Nicola Policella, Marc Gallant, Oskar von Stryk, 
Alessandro Donati, Yang Gao]

• Measures for UGV to UGV Collaboration
[Michael Del Rose, Anthony Finn, Robert Kania]

Reception & Poster Session

    PROGRAM PERMIS
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March
08:00 Welcome & Overview - Brian Darmody, Associate Vice President for 

Research & Economic Development, University of MD

08:30

09:30

10:00

12:30

14:00

15:00

15:30

18:00

Plenary Presentation: 
Holly Yanco
Evaluate Early, Evaluate Often: A Design Process for 
Creating Better Robot Systems

Coffee Break

TUE-AM2 Special Session I: Session Honoring the Legacy of Jim Albus 
and Alex Meystel
Organizers: Alberto Lacaze and Elena Messina
• Army-NIST Robotics Teaming: A Thirty Year Retrospective 

[Charles Shoemaker, U. S. Army Communications-Electronics Research, Development, 
and Engineering]

• ATR's DoD programs with RoboCrane Technologies 
[Jackson Yang, Advanced Technology and Research Corporation]

• Mind, Brain, and Intelligence:  A Krasnow Institute Perspective on the Jim Albus Legacy 
[Kenneth DeJong, Alexei Samsonovich, James Olds, Krasnow Institute for Advanced 
Study, GMU]

• Understanding ‘Intelligence’: in Pursuit of Multi-Resolutional Hierarchies 
[Predrag Filipovic, Agora Creative Solutions Inc.]

• Measurable and Scalable Methods for Modern Knowledge Processing 
[Michael Meystel, The Vanguard Group and Cognisphere Inc.]

• Birth of an Architecture [Alberto Lacaze, Robotic Research LLC.]

Lunch

Plenary Presentation: 
Mark Rice
Geographic Information Systems (GIS) as an Environment 
for Intelligent Systems Performance Measurement

Coffee Break

TUE-PM2 Special Session II: Performance Evaluation and Advanced 
Algorithms for Static and Dynamic 6DOF
Organizers: Chad English and Jane Shi
• 2011 Solutions in Perception Challenge Performance Metrics and Results 

[Jeremy Marvel, Tsai Hong, Elena Messina]
• Development of an Apparatus for Characterizing the Measurement Latency of a 

Dynamic 3D Tracking System [Kamel Saidi]
• Shape-based Pose Estimation Evaluation using Expectivity Index Artifacts 

[Chad English, Galina Okouneva, Aradhana Choudhuri] 
• Ground Truth for Evaluating 6 Degrees of Freedom Pose Estimation Systems 

[Jeremy Marvel, Joe Falco, Tsai Hong]
• Performance Measurement with 6DOF Laser Tracker Technologies

[Zach Ryan, Aaron Sabino]

Reception & Poster Session
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08:30

09:30

10:00

12:30

14:00

15:00

15:30

18:30

Plenary Presentation:  
Jim Overholt
Practical to Tactical: Making the Case for a Shift in Ground
Vehicle Robotics

Coffee Break

WED-AM1 Human-Robot Collaboration and Interaction
Chairs: Jane Shi and Kate Tsui
• A Proxemic-Based HRI Testbed 

[Zachary Henkel, Robin Murphy, Vasant Srinivasan, Cindy Bethel]
• Synergistic Methods for Using Language in Robotics 

[Ching Teo, Yezhou Yang, Cornelia Fermuller, Yiannis Aloimonos]
• Reusable Semantic Differential Scales for Measuring Social Response to 

Robots [Lilia Moshkina]		 														
• Levels of Human and Robot Collaboration for Automotive Manufacturing 

[Jane Shi, Glenn Jimmerson, Tom Pearson, Roland Menassa]																
• Towards Measuring the Quality of Interaction: Communication through 

Telepresence Robots [Katherine Tsui, Munjal Desai, Holly Yanco]

Lunch

Plenary Presentation:
Satyandra K. Gupta
Simulation-Based Design and Evaluation of Physics-Aware 
Planner for Robotic Operations in Challenging Environments

Coffee Break

WED-PM1 Performance Characterization
Chairs: Damian Lyons and Hui-Min Huang
• Characterizing Performance Guarantees for Multiagent, Real-Time 

Systems Operating in Noisy and Uncertain Environments
[Damian Lyons, Ronald Arkin, Stephen Fox, Shu Jiang, Prem Nirmal, 
Munzir Zafar]

• Design, Fabrication and Characterization of the Single-Layer Out-of-
Plane Electrothermal Actuator for a MEMS XYZ Stage [Yong-Sik Kim, 
Nicholas  Dagalakis, Satyandra Gupta]

• Intelligent Energy Management: Impact of Demand Response and 
Plug-in Electric Vehicles in a Smart Grid Environment 
[Seshadri Raghavan, Alireza Khaligh]

• Characterization of Forward Rectilinear-Gait Performance for a 
Snake-Inspired Robot [James Hopkins, Satyandra Gupta]

• Emergency Response Robot Evaluation Exercise [Adam Jacoff, 
Hui-Min Huang, Ann Virts, Anthony Downs, Raymond Sheh]

Banquet
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08:15 Overview

08:30

09:30

10:00

12:30

14:00

15:00

15:30

18:30

Plenary Presentation:  
Jim Overholt
Practical to Tactical: Making the Case for a Shift in Ground 
Vehicle Robotics

Coffee Break

WED-AM2 Special Session III: Panel Discussion: Technology Readiness 
for Randomized Bin Picking Solutions
Organizers: Jeremy Marvel, Tsai Hong, Gerry Cheok, Elena Messina 
Moderator: Roger Eastman
• The NASA-developed TRL Methodology [Karen McNamara]
• Challenges of bin-picking [Jeremy Marvel]
• A round-table panel discussion moderated by Roger Eastman from

NIST/Loyola University, featuring James Wells (General Motors), Joyce 
Guthrie (US Postal Service), Bob Bollinger (Procter & Gamble), Eric 
Hershberger (Cognex), Carlos Martinez (ABB Inc.), Paul Evans 
(Southwest Research Institute), and Karen McNamara (NASA)

Lunch

Plenary Presentation:
Satyandra K. Gupta
Simulation-Based Design and Evaluation of Physics-Aware 
Planner for Robotic Operations in Challenging Environments

Coffee Break

WED-PM2 Field Testing and Standard Test Methods
Chairs: Barry Bodt and Roger Bostelman
• Test Method for Measuring Station-Keeping With Unmanned Marine 

Vehicles Using Sonar or Optical Sensors [Asish Ghoshal, Avinash Parnandi, 
Robin Murphy]

• Standard Test Procedures and Metric Development for Automated Guided Ve-
hicle Safety Standards [Roger Bostelman, William Shackleford, 
Geraldine Cheok, Richard Norcross]

• Integrating Occlusion Monitoring into Human Tracking for Robot Speed and 
Separation Monitoring [William Shackleford, Sandor Szabo, Richard Norcross, 
Jeremy Marvel]

• Robotics Collaborative Technology Alliance (RCTA) 2011 Baseline 
Assessment [Barry Bodt, Richard Camden, Marshal Childers]

• Using Competitions to Advance the Development of Standard Test Methods for 
Response Robots [Adam, Jacoff, Raymond Sheh, Ann Virts, Tetsuya Kimura, 
Johannes Pellenz, Soren Schwertfeger, Jackrit Suthakorn]

Banquet
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08:15 Overview

08:30

09:30

10:00

12:30

14:00

15:00

15:30

17:30

Plenary Presentation:  
Edward Lee
Time for High-Confidence Cyber-Physical Systems

Coffee Break

THU-AM Cyber-Physical Systems Panel Discussion
Organizers: Richard Voyles, NSF and Elena Messina, NIST
Moderator: Albert Wavering, NIST
• Clare Allocca, NIST
• Panos Antsaklis, U. of Notre Dame
• George Arnold, NIST
• Edward Lee, U. of California-Berkeley
• Suzanne Lightman, NIST
• Rahul Mangharam, U. of Pennsylvania

Lunch

Plenary Presentation:
George Arnold
Performance and New Paradigms for the Electric Power 
System

Coffee Break

THU-PM Performance Testing and Validation
Chairs: Brian Weiss and Venkat Krovi
• Validation of the Dynamics of an Humanoid Robot in USARSim 

[Sander van Noort, Arnoud Visser]
• Evaluation of Robotic Minimally Invasive Surgical Skills using Motion 

Studies [Seung-Kook Jun, Madusudanan Sathianarayanan, 
Abeer Eddib, Pankaj Singhal, Sudha Garimella, Venkat Krovi]

• Multi-Relationship Evaluation Design: Modeling an Automatic Test Plan 
Generator [Brian Weiss, Linda  Schmidt]

• An IEEE 1588 Performance Testing Dashboard for Power Industry 
Requirements [Julien Amelot, Ya-Shian Li-Baboud, Clement Vasseur, 
Jeffrey Fletcher, Dhananjay Anand, James Moyne]

Adjourn
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• George Arnold, NIST
• Edward Lee, U. of California-Berkeley
• Suzanne Lightman, NIST
• Rahul Mangharam, U. of Pennsylvania

Lunch

Plenary Presentation:
George Arnold
Performance and New Paradigms for the Electric Power 
System

Coffee Break

THU-PM Performance Testing and Validation
Chairs: Brian Weiss and Venkat Krovi
• Validation of the Dynamics of an Humanoid Robot in USARSim 

[Sander van Noort, Arnoud Visser]
• Evaluation of Robotic Minimally Invasive Surgical Skills using Motion 

Studies [Seung-Kook Jun, Madusudanan Sathianarayanan, 
Abeer Eddib, Pankaj Singhal, Sudha Garimella, Venkat Krovi]

• Multi-Relationship Evaluation Design: Modeling an Automatic Test Plan 
Generator [Brian Weiss, Linda  Schmidt]

• An IEEE 1588 Performance Testing Dashboard for Power Industry 
Requirements [Julien Amelot, Ya-Shian Li-Baboud, Clement Vasseur, 
Jeffrey Fletcher, Dhananjay Anand, James Moyne]

Adjourn



 





TUE-AM1
Performance Evaluation

Chairs: Greg Dudek & Craig Schlenoff



TUE-AM2
Special Session I: Session Honoring the Legacy of Jim Albus & Alex Meystel

Organizers: Alberto Lacaze & Elena Messina

 Army-NIST Robotics Teaming: A Thirty Year Retrospective

Jim Albus Alex Meystel

y g y p
[Charles Shoemaker, U.S. Army Communications-Electronics 
Research, Development, and Engineering]

 ATR’s DoD programs with RoboCrane Technologies
[Jackson Yang, Advanced Technology and Research Corporation][Jac so a g, d a ced ec o ogy a d esea c Co po at o ]

 Mind, Brain, and Intelligence: A Krasnow Institute Perspective on the 
Jim Albus Legacy
[Kenneth DeJong, Alexei Samsonovich, James Olds, Krasnow
Institute for Advanced Study, GMU]Institute for Advanced Study, GMU]

 Understanding ‘Intelligence’: in Pursuit of Multi-Resolutional
Hierarchies
[Predrag Filipovic, Agora Creative Solutions Inc.]

 Measurable and Scalable Methods for Modern Knowledge 
Processing
[Michael Meystel, The Vanguard Group and Cognisphere Inc.]

 Birth of an Architecture Birth of an Architecture 
[Alberto Lacaze, Robotic Research LLC.]



TUE-PM1
Performance Measures and Metrics

Chairs: Rolf Lakaemper & Michael Del Rose



TUE-PM2
Special Session II: Performance Evaluation and Advanced Algorithms 

for Static & Dynamic 6DOF
Organizers: Chad English & Jane Shi

 2011 Solutions in Perception Challenges Performance Metrics 
and Results 
[Jeremy Marvel, Tsai Hong, Elena Messina]

 Development of an Apparatus for Characterizing the 
Measurement Latency of a Dynamic 3D Tracking System 
[Kamel Saidi]

 Shape-based Pose Estimation Evaluation using Expectivity
Index Artifacts 
[Chad English, Galina Okouneva, Aradhana Choudhuri]

 Ground Truth for Evaluating 6 Degrees of Freedom Pose 
Estimation Systems 
[Jeremy Marvel, Joe Falco, Tsai Hong]

 Performance Measurement with 6D Laser Tracker Technologies
[Zach Ryan, Aaron Sabino] 



WED-AM1
Human-Robot Collaboration and Interaction

Chairs: Jane Shi & Kate Tsui



WED-AM2
Special Session III: Panel Discussion: Technology Readiness for 

Randomized Bin Picking Solutions
Organizers: Jeremy Marvel, Tsai Hong, Gerry Cheok & Elena Messina

Moderator: Roger EastmanModerator: Roger Eastman 

Image Courtesy Adil Shafi, ADVENOVATION, Inc.

 Component acquisition from a randomized bin of parts is a major 
challenge in modern manufacturing

 An outline of technology readiness levels (TRL) will be presented

 The bin picking challenge will be discussed, and the issues 
regarding the classification of levels of difficulty highlightedega d g e c ass ca o o e e s o d cu y g g ed

 An expert panel of users, vendors and integrators will lead a 
group discussion regarding next-generation bin picking 
opportunities and solutions



WED-PM1
Performance Characterization

Chairs: Damian Lyons & Hui-Min Huang



WED-PM2
Field Testing and Standard Test Methods
Chairs: Barry Bodt & Roger Bostelman



THU-AM
Cyber-Physical Systems Panel Discussion

Organizers: Richard Voyles, NSF and Elena Messina, NIST
Moderator: Albert Wavering, NIST

Panel Members:

 Clare Allocca NIST Clare Allocca, NIST 
 Panos Antsaklis, University of Notre Dame
 George Arnold, NIST
 Edward Lee, University of California-Berkeley
 Suzanne Lightman, NIST
 Rahul Mangharam, University of Pennsylvania



THU-PM
Performance Testing and Validation
Chairs: Brian Weiss & Venkat Krovi
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