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FOREWARD

This document’s main purpose is to provide a record of the Behavior Representation Needs Workshop held August 30-31, 2000 by the Defense Modeling and Simulation Office. It is a synopsis of the work done by the invitees and a review of the key findings. Its intent is to provide the reader with an ordered presentation of the events, the issues, the pertinent insights that arose, and an assessment of those activities.
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EXECUTIVE SUMMARY

On August 30-31, 2000 the Defense Modeling and Simulation Office (DMSO) hosted a workshop focused on human behavior representation (HBR) needs as they pertain to the acquisition process. This was the second of a three workshop series aimed at meeting the DMSO initiative of assisting the development of HBR within the modeling and simulation (M&S) community. 

This workshop’s theme focused on HBR user needs in the acquisition arena. The primary goal was documenting the acquisition community’s needs in representing the behavior of individuals, groups, and organizations in M&S applications. Experts from the acquisition arena identified a number of HBR needs requiring explicit representation in M&S for military organizations. As requested by the workshop sponsors, the invitees initially focused on needs germane to their particular project(s) and expanded those needs to more general needs affecting more than single projects or services. 

Each participant was asked what he or she believed was the most pressing need in the view of their respective project(s). The following fifteen HBR needs were identified:

· High level decision-making (variable mental models)

· Support tools available to individuals; agent based (e.g., combat assessment, pattern recognition). 

· The means to set parameters and limit information overload (including the trade-off of model sensitivity to the difference between novices and experts) 

· A means of allowing operators to maintain situational awareness (For example, pilots have no outside input besides instrumentation - identify what factors are needed to be know to make decisions and how those outputs are represented.) 

· Effects-based models (output vs. inputs). 

· Non-lethal weapons effects on individuals and crowds

· Attributes of operators and maintainer - e.g., learning rates, that assist designing a system to constraints of humans within the system. 

· How humans interact with intelligent decision aids

· How to adapt HBR across different platforms and environments

· Solve the problem of aggregating and deaggregating representations for situational awareness 

· Model human performance under stress and fatigue

· Create expert systems and rules of engagement for military operations in urban terrain (MOUT)

· How to model man-machine interface -the mix of unmanned and manned systems

· How to model information overload and the decision process when overloaded 

· How to model decision process functions - group dynamics and automation and their effects on a process. This includes defining timeframe parameters for whether human or automation should be used and at what point in the decision cycle. How does the operator override automated decision aid recommendation? 

The participants were divided into two groups, the composition of each reflecting a varied demography, and asked to examine the list generated from the initial plenary session. This was done, and each group refined their list through considerable discussion and debate. Each returned with a shortened, but considerably more detailed list of needs. 

Group "A" developed the following list of eight:

· Develop models of the complex human decision making processes that consider performance trade-offs between the inexperienced and more experienced operator

· Develop decision support tools that assist operators and weapons system developers iin making optimal decisions.

· Research the appropriate application of effects-based models. When are they appropriate and when are they not appropriate?

·  Develop models of human behavior in non-traditional warfare (OOTW, MOUT, SASO) and/or model the behavior of non-military groups and the effects that non-traditional warfare and weapons hove on the behavior of military units

· Develop models of group behavior that take into account traditional "soft" factors like leadership, cohesion, morale and culture. 

· Model the effects of stress, heat, cold, fatigue, etc. on human behavior.

· Research the appropriate levels of aggregation and disaggregation as it applies to human behavior over a range of situations.

· Research the effects of the interface between manned and un-manned systems on human behavior.: 

Group "B" developed the following list of five:

· Understand and model the human interface with decision aids and software.

· Understand and model the interface between unmanned  systems, both individual and collaborative, and man-in-the-loop. This includes robotic platforms/systems interacting collaboratively, man-in-the-loop interfaces with singe to multiple robotic platforms/systems, and the effects of stress, fatigue, employment, trust, etc. on humans when operating unmanned systems.

· A capability to incorporate human models early in the acquisition process in support of crew system design and performance trade-offs.

· HBR that accurately portray processes and decisions of commanders and command staff personnel that are capable of being integrated into constructive and SAF models to support system acquisition trade studies. Models of individual an collaborative command staff information assimilation, assessment and decision processes capable of being linked and interoperable with C4ISR hardware/software modules are required to assure overall design optimization over a broad range of missions and task loading.

· A repository of human performance models based on current knowledge, with the capability to interoperate amongst the model components. This includes an open architecture capability. (For example, this repository would contain modules representing non-lethal weapons, fatigue, stress, suppression, fratricide, environment factors, robots, chemical-biological, etc.) on individuals and groups to an acceptable level of fidelity (X% confidence factor) that can then be plugged into a program-specific simulation/model to determine how those particular human behaviors affect a projected systems within the acquisition process. . 

In the next plenary session, the participants were informed of the results of the other group and then asked to set in priority order their own group's needs and trim that list to approximately the three they felt most pressing. 

Group "A" responded the following day with a list of four: 

1. Develop models of the complex, dynamic human tactical decision making processes.

2. Model the effects of stress i.e., heat, cold, fatigue, NBC factors, etc. on human behavior.

3. Develop models of human behavior in non-traditional warfare (OOTW, MOUT, SASO).  For example model the behavior of non-military groups and the effects that non-traditional warfare and weapons have on the behavior of military units and noncombatant groups.

4. Develop decision support tools, i.e. expert systems, which may be used to manage the mental workload, to assist the operator in the decision making process.
Group "B" responded with a list of three: 

1.  A repository of human performance models based on current knowledge, with the 

     capability to interoperate amongst the model components.
2. HBRs which accurately portray processes and decisions of commander and  

    command staff personnel which are capable of being integrated into constructive and 

    SAF models to support system acquisition trade studies.

3.  Development of the unmanned systems (Unattended Ground Sensors (UGS), 

     Unmanned Aerial Vehicle (UAV), Unmanned Ground Vehicle (UGV). 
In a plenary session the two lists were combined in a list of seven (See Annex C), and it was quickly decided that a number of items could be combined. The result was a final list of four which was set in priority order after some discussion. These were: 

1.   Develop models of the complex, dynamic human tactical decision making processes. 

HBRs which accurately portray processes and decisions of commander and 

command staff personnel which are capable of being integrated into constructive 

and SAF models to support system acquisition trade studies. Develop models of 

human behavior in non-traditional warfare (OOTW, MOUT, SASO).  For example 

model the behavior of non-military groups and the effects that non-traditional 

warfare and weapons have on the behavior of military units and noncombatant 

groups. 

2.  Develop support tools, i.e. expert systems, which may be used to manage the mental 

workload, to assist the operator in the decision making process.

3.  Model the effects of stress i.e., heat, cold, fatigue, NBC factors, etc. on human 

behavior. A repository of human performance/effects models based on current 

knowledge, with the capability to interoperate among the model components.
4.  Development of the unmanned systems (Unattended Ground Sensors (UGS), 

Unmanned Aerial Vehicle (UAV), Unmanned Ground Vehicle (UGV) as part of 

interaction with humans.  

Both the purpose and goal of the workshop were met. Experts from the acquisition community came together and identified a number of needs for HBR in military organizations requiring explicit representation in M&S. As might be expected, the identified needs are broadly inclusive, touching or incorporating many points and needs that emerged during discussion. Although any project resulting from this workshop must reflect greater specificity, the localization of needs is most helpful. 


PROCESS

INTRODUCTION

The Defense Modeling and Simulation Office (DMSO) seeks assistance in continuing the development of human behavior representation (HBR) within the modeling and simulation (M&S) community.

In its role as coordinator, organizer, and catalyst for HBR, DMSO established the following program goals for FY00: 1) Identify and prioritize a set of consensus-based, community-supported HBR needs; 2) Obtain a clear assessment and understanding of the current state of practice for HBR; and 3) Develop an action plan including milestones for future DMSO research and development investments.

The first steps in meeting these goals were DMSO-sponsored HBR user-needs workshops held on 4 & 5 April and 30 & 31 August in Alexandria, Virginia. 

PURPOSE AND OBJECTIVES

The broad purpose of the workshop series is focussing on human behavior representation (HBR) user needs, The primary goal was surveying and documenting the needs from the training, analysis, acquisition and experimentation communities for representing the behavior of individuals, groups, and organizations within models and simulations. The data gathered would support analysis that creates conditions necessary for developing a mature set of models and simulations incorporating advanced human and organizational behavior representations. Specific objectives for the second workshop that focused on acquisition included:

· Identifying the needs of human and organizational behavior in military organizations requiring explicit representation in modeling and simulation 

· Identifying the function, priority and feasibility of identified needs supporting models and simulations, M&S systems, and end users.

CONCEPT AND METHODOLOGY

The workshop consisted of four parts, each succeeding part building from the work done in those occurring earlier. Part I framed the workshop. During this portion, participants were asked in a plenary session to express their top three HBR need as those needs pertained to their particular project(s). After giving each participant an opportunity to express the special value of their “Number 1 Need,” the collection was collated into a combined list of fifteen discrete items. Part II involved defining the specific needs of human and organizational representations through two working groups and winnowing the list of redundancies. Starting with the initial needs list, each work group first discussed and identified the specific HBR needs that are essential to effect the needs identified in Part I.  In so doing, they identified the underlying characteristics constituting the basic needs listed on the list assembled in the first plenary session. They then combined those in a fashion allowing the differing needs to be met (shortening the list of entries). In Part III, a plenary session was held and each group presented their shortened (and more detailed) lists so each group could sense the approach and development of the other. Moving back into separate groups thereafter, the participants established a priority of those needs that their individual groups had discerned and attempted to shorten their list to the three most pressing and important needs. In part IV,  Then, the final section of the workshop, the working groups reassembled and presented to the plenary session their findings and needs ranking. The resulting raw aggregate rankings were further reviewed and refined by all participants in an attempt to identify commonalties, establish consensus, and determine a relative prioritization for the top three or four basic needs. 

ATTENDEES

Participants were invited from various Department of Defense (DOD) M&S or analysis organizations. The support staff acted as moderator/facilitators and recorders. When not in plenary sessions, the participants were divided and met in roughly equal work groups. A list of attendees is provided in Annex A; work group assignments are below. 

GROUP A

MEMBERS:


Dr. Suzanne Lipscomb




LTC Eileen Bjorkman




Mr. Sam E. Fragapane




Mr. Troy Kelly




Mr. Bill Hastie




Mr. Scott Fechtig

FACILITATOR:  

Mr. Marc Erlandson

RECORDER:  

Mr. Dave Fagen

GROUP B

MEMBERS:


LTC Scotty Abbott 




Maj Ashinhurst 




Mr. Bradley Collie 




Mrs. Claire Gillispie




Ms. Sigrid Gustafson 




Mr. David Hoagland




Mr. Michael Kelley

FACILITATOR:  

Ms. Michelle Bevan

RECORDER:  

Mr. Mike Meehan Jr.

FINDINGS

Opening Plenum

FACILITATOR:  Dr. Warren Switzer

INTRODUCTIONS
CAPT David Johnson, on behalf of COL Crain, the DMSO Director, welcomed the participants to the workshop and shared his vision on the future of DMSO efforts, especially in the behavior arena. He asserted that HBR was a major part of the DMSO and DoD vision and that the workshop’s efforts should seek to get at the key basic elements as they relate to acquisition. He noted that this workshop was one of a series, the next of which would focus on experimentation. Although he regretted that he could not take part in the workshop, he was very much interested in the results of the workshop. Moreover, he asked that the main debate keep in mind the requirement that the ultimate beneficiary is the warfighter and that should be the minimum HBR for the user.

Dr. Ruth Willis, Head of DMSO Behavior Program, thanked everyone for taking the time out of their busy schedules to participate in this workshop and address these vital issues. She provided an overview of her program and how she thought the workshop would assist her in laying out the effort over the upcoming months. She also reminded the participants of the need to identify and prioritize the needs.

Dr. Warren Switzer then made administrative announcements and had the participants introduce themselves with a bit of information about the organization and project in which they were working. This complete, he introduced the workshop’s method and process touching on the diagram and information provided in the read-ahead. Dr. Willis expanded upon the direction the workshop should take and the form a final product should take. 

Dr. Switzer then asked the participants to write, for their project(s), the three most pressing HBR needs relating to acquisition. Once this was done, the participants were invited to explain/expound on their most important need. These needs were captured, collated and recorded (see below). 

INITIAL NEEDS (PLENARY-GENERATED LIST OF EACH PARTICIPANT’S HIGHEST PRIORITY NEED)
· High level decision-making (variable mental models)

· Support tools available to individuals; agent based (e.g., combat assessment, pattern recognition). 

· The means to set parameters and limit information overload (including the trade-off of model sensitivity to the difference between novices and experts) 

· A means of allowing operators to maintain situational awareness (For example, pilots have no outside input besides instrumentation - identify what factors are needed to be know to make decisions and how those outputs are represented.) 

· Effects-based models (output vs. inputs). 

· Non-lethal weapons effects on individuals and crowds

· Attributes of operators and maintainer - e.g., learning rates, that assist designing a system to constraints of humans within the system. 

· How humans interact with intelligent decision aids

· How to adapt HBR across different platforms and environments

· Solve the problem of aggregating and de-aggregating representations for situational awareness 

· Model human performance under stress and fatigue

· Create expert systems and rules of engagement for military operations in urban terrain (MOUT)

· How to model man-machine interface -the mix of unmanned and manned systems

· How to model information overload and the decision process when overloaded 

· How to model decision process functions - group dynamics and automation and their effects on a process. This includes defining timeframe parameters for whether human or automation should be used and at what point in the decision cycle. How does the operator override automated decision aid recommendation? 

GROUP-DEDUCED NEEDS (FIRST CUT)
The participants were divided into two groups, the composition of each reflecting a varied demography, and asked to examine the list of fifteen generated from the initial plenary session. This was done, and each group refined their list through considerable discussion and debate. At the end of the first day, each returned with a shortened, condensed, but considerably more detailed list of needs. 

Group "A" developed the following list of eight:

· Develop models of the complex human decision making processes that consider performance trade-offs between the inexperienced and more experienced operator

· Develop decision support tools that assist operators and weapons system developers iin making optimal decisions.

· Research the appropriate application of effects-based models. When are they appropriate and when are they not appropriate?

·  Develop models of human behavior in non-traditional warfare (OOTW, MOUT, SASO) and/or model the behavior of non-military groups and the effects that non-traditional warfare and weapons hove on the behavior of military units

· Develop models of group behavior that take into account traditional "soft" factors like leadership, cohesion, morale and culture. 

· Model the effects of stress, heat, cold, fatigue, etc. on human behavior.

· Research the appropriate levels of aggregation and disaggregation as it applies to human behavior over a range of situations.

· Research the effects of the interface between manned and un-manned systems on human behavior.: 

Group "B" developed the following list of five:

· Understand and model the human interface with decision aids and software.

· Understand and model the interface between unmanned  systems, both individual and collaborative, and man-in-the-loop. This includes robotic platforms/systems interacting collaboratively, man-in-the-loop interfaces with singe to multiple robotic platforms/systems, and the effects of stress, fatigue, employment, trust, etc. on humans when operating unmanned systems.

· A capability to incorporate human models early in the acquisition process in support of crew system design and performance trade-offs.

· HBR that accurately portray processes and decisions of commanders and command staff personnel that are capable of being integrated into constructive and SAF models to support system acquisition trade studies. Models of individual an collaborative command staff information assimilation, assessment and decision processes capable of being linked and interoperable with C4ISR hardware/software modules are required to assure overall design optimization over a broad range of missions and task loading.

· A repository of human performance models based on current knowledge, with the capability to interoperate amongst the model components. This includes an open architecture capability. (For example, this repository would contain modules representing non-lethal weapons, fatigue, stress, suppression, fratricide, environment factors, robots, chemical-biological, etc.) on individuals and groups to an acceptable level of fidelity (X% confidence factor) that can then be plugged into a program-specific simulation/model to determine how those particular human behaviors affect a projected systems within the acquisition process. . 

In this plenary session, the participants were informed of the results of the other group. The participants were informed that the following day, they would be asked to review their own group’s list and set that list in priority order and then shorten it to the three (approximately) they felt most pressing. This concluded the first day of the workshop.

The following day (Day 2) began with a review of process to date a re-presentation of the two lists, and the instructions they had received the day prior. In addition, the participants were informed that upon meeting in the next plenary session, the lists of the two groups would be further collated and condensed with the objective of discerning the “top three.” The groups then dispersed to compile their lists. 

GROUP-DEDCUED NEEDS (SECOND CUT)

Later in the morning, the second of Day 2’s plenary sessions, opened with the representative of each group presenting their group’s top needs. 

Group "A" responded with a list of four: 

1. Develop models of the complex, dynamic human tactical decision making processes.

2. Model the effects of stress i.e., heat, cold, fatigue, NBC factors, etc. on human behavior.

3. Develop models of human behavior in non-traditional warfare (OOTW, MOUT, SASO).  For example model the behavior of non-military groups and the effects that non-traditional warfare and weapons have on the behavior of military units and noncombatant groups. 

4. Develop decision support tools, i.e. expert systems, which may be used to manage the mental workload, to assist the operator in the decision making process.
Group "B" responded with a list of three: 

1.  A repository of human performance models based on current knowledge, with the 

 capability to interoperate amongst the model components.
2. HBRs which accurately portray processes and decisions of commander and  

 command staff personnel which are capable of being integrated into constructive and 

 SAF models to support system acquisition trade studies.

3.  Development of the unmanned systems (Unattended Ground Sensors (UGS), 

 Unmanned Aerial Vehicle (UAV), Unmanned Ground Vehicle (UGV). 
FINAL LIST (PLENARY CONDENSATION AND PRIORITIZATION)

After the respective presentations by a group representative, this plenary session combined the two lists to a single list of seven, and it was quickly decided that a number of items could be combined. The result was a final list of four, which was set in priority order after some discussion. These were: 

1.   Develop models of the complex, dynamic human tactical decision making processes. HBRs which accurately portray processes and decisions of commander and command staff personnel which are capable of being integrated into constructive and SAF models to support system acquisition trade studies. Develop models of human behavior in non-traditional warfare (OOTW, MOUT, SASO).  For example model the behavior of non-military groups and the effects that non-traditional warfare and weapons have on the behavior of military units and noncombatant groups. 

2.  Develop support tools, i.e. expert systems, which may be used to manage the mental 

workload, to assist the operator in the decision making process.

3.  Model the effects of stress i.e., heat, cold, fatigue, NBC factors, etc. on human behavior. Create a repository of human performance/effects models based on current knowledge, with the capability to interoperate among the model components.

4.  Development of the representation of unmanned systems (Unattended Ground Sensors (UGS), Unmanned Aerial Vehicle (UAV), Unmanned Ground Vehicle (UGV) as part of interaction with humans.  

ASSESSMENT

Both the purpose and goal of the workshop were met. Experts from the acquisition community came together and identified a number of needs for HBR in military organizations requiring explicit representation in M&S. As might be expected, the identified needs are broadly inclusive, touching or incorporating many points and needs that emerged during discussion. Although any project resulting from this workshop must reflect greater specificity, the localization of needs is most helpful. 

SECOND WORKSHOP CONTEXT

The second of the HBR workshop series, much like the first, highlighted some basic findings:

· The discovery process for HBR has been only initiated, each primary need should be further examined. 

· To date, three of the four M&S domains have been considered; the needs of the experimentation community also should be identified. 

· The feasibility of priority needs is a crucial preparatory step for crafting follow-on development programs.

· Measures of effectiveness or performance (MOEs and MOPs) were inferred, but not directly addressed in the workshop. Eventually, both must be considered and developed. 

· A benefits analysis should be performed.

RECOMMENDED FOLLOW-ON ACTIONS

· Examine the needs derived from the workshop; discover their explicit characteristics, essential tangible elements, and attributes.

· Examine the feasibility factors of the priority needs; identify opportunities and challenges 

· Conduct a third workshop; identify and prioritize the needs of the experimentation domain

· Develop MOEs and MOPs for HBR.

· Conduct a benefits analysis upon completion of the above recommendations and prior to major resource allocation decisions. 

ANNEX A – List of Attendees

	Name
	Organization
	Telephone
	Fax
	e-mail

	VOTING PARTICIPANTS
	
	
	
	

	LTC Scotty Abbot
	MMBL 
	502-624-7435
	
	Abbotts@ftknox-mmbl-lan.army.mil

	Maj Joel Ashinhurst
	AAAV
	703-492-3309
	
	ashinhurstj@aaav.usmc.mil

	LTC Eileen Bjorkman
	DMSO
	703-824-3441
	
	bjorkman@dmso.mil

	Mr. Bradley Collie
	DD-21 
	540-653-7716
	
	colliebe@nswc.navy.mil

	Mr. Scott Fechtig 
	NAVAIR 
	301-342-9277
	
	fechtigsd@navair.navy.mil

	Mr. Sam E. Fragapane
	AFAMS
	407-208-5765
	
	sam.fragapane@afams.af.mil

	Mrs. Claire Gillispie
	JNLWD
	703-441-2549
	
	claire.gillispie@2asc.com

	Mr. Bill Hastie
	Apache
	256-313-4298
	
	bill.hastie@peoavn.redstone.army.mil

	Mr. David G. Hoagland
	AFRL
	937-656-7013
	
	david.hoagland@wpafb.af.mil

	Mr. Michael Kelley
	Night Vision Laboratory
	703-704-1946
	
	mkelley@nvl.army.mil

	Mr. Troy Kelly
	ARL 
	410-278-5859
	
	tkelly@arl,army.mil

	Dr. Suzanne Lipscomb
	HSW
	210-536-4452
	
	suzanne.lipscomb@brooks.af.mil

	Mr. Fred Oberman
	NSWCCD
	301-227-0033
	
	Obermanfr@nswccd.navy.mil
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	Ms Michelle Bevan
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	IITRI/AB Tech Group
	703-933-3328
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	Dr. Warren Switzer
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