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FORWARD

This document’s main purpose is providing a record of the Behavior Representation Workshop held 4-5 April 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 providing the reader with an ordered presentation of the events, the issues and the pertinent insights that arose, and an assessment of those activities.
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EXECUTIVE SUMMARY

On 4-5 April 2000 the Defense Modeling and Simulation Office (DMSO) hosted a workshop focused on human behavior representation (HBR) needs. This was the first step toward meeting the DMSO development of HBR within modeling and simulation (M&S). 

The workshop’s theme was focusing on HBR user needs. The primary goal was documenting the training and analysis communities’ needs in representing the behavior of individuals, groups, and organizations with M&S applications. Experts from the training and analysis fields identified a number of HBR needs requiring explicit representation in M&S for military organizations. As requested by the workshop sponsors, the invitees remained focused at the upper-most levels. 

Each participant was asked what they believed was the most pressing need in the view of their respective organization(s). The following sixteen HBR needs were identified:

· Effect on military operations

· Better semi-automated forces (to reduce manpower)

· Capability of simulating human decision-making with OODA-loops cycles

· Modeling the responses of military and political leaders

· Supporting all levels of training

· Relevant combat effects – strategic, operations, tactical and “cascading”

· Situational awareness for evaluating the situation relative to METT-T

· Representing chemical-biological effects on HBR

· Relative combat effectiveness in SASO operations 

· BHR of foreign military forces – organizational, procedural and cultural factors/biases

· Capability of analyzing force structure in asymmetrical warfare

· Representation of the command decision process in battalion/corps battle plans

· Decision-making process for dismounted infantry operations in urban areas

· Small unite, entry level ground force for opposing forces

· Computer Generated Forces (CGF) that act as team members, opposing forces and instructors

· Representing the effects of information operations (IO)

Three primary needs were identified:

· Decision making – It is imperative that M&S consider how humans make decisions.

· Computer Generated Forces – M&S must accurately portray the interaction humans have with the battlespace.

· A common HBR modeling and development environment – Such and environment is needed to ensure interoperability and provide architectures that exploit concepts, hardware and software.

As might be expected, the three needs are broad, touching or incorporating many of the other identified needs. As a result, no distinct, obvious next step is apparent. 

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

· Only two of the four M&S domains have thus far been considered; the needs of both the acquisition and experimentation areas also must be identified. 

· Examining the feasibility of priority needs is a crucial preparatory step to laying out a follow-on development program.

· Although neither measures of effectiveness or performance (MOEs and MOPs) were addressed in the workshop, eventually, both must be considered and developed. At some point, a benefits analysis should be performed.

Recommend follow-on actions:

· Examine the three priority needs; discover their explicit characteristics, essential tangible elements, and attributes

· Conduct a workshop; identify the needs and their priority for the acquisition and experimentation domains.

· Examine the feasibility factors for the three priority needs; identify possible opportunities and likely challenges.

· Develop MOEs and MOPs for HBR.

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



PROCESS

INTRODUCTION

The Defense Modeling and Simulation Office (DMSO) is seeking assistance in the continued 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 FY)): 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 step toward meeting these goals occurred on 4 & 5 April in Alexandria, Virginia when DMSO hosted a workshop focused on HBR user needs. 

PURPOSE AND OBJECTIVES

The broad purpose of the workshop was focussing on human behavior representation (HBR) user needs, The primary goal was documenting the needs form the training and analysis communities in representing the behavior of individuals, groups, and organizations within models and simulations. The data gathered will support analysis that creates conditions necessary for development of a mature set of models and simulations incorporating advanced human and organizational behavior modeling. Specific objectives included:

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

· Training

· Analysis

· Identifying the function worth and prioritizing the identified needs that support respective models and simulations, M&S systems and end users.

CONCEPT AND METHODOLOGY

The workshop consisted of three parts, each succeeding part building from the work done in the those occurring previously. Part I framed the workshop. During this portion, participants were asked in a plenary session to review a baseline set of definitions, research, and to express their top HBR need. Part II involved defining the specific needs of human and organizational representations through two working groups. Starting with the refined definitions and 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.  Then, they ranked those needs, and identified the underlying characteristics constituting the basic needs identified. In Part III, the final section of the workshop, the working groups reassembled and presented to the plenary session their findings and need ranking. The resulting raw aggregate rankings were further reviewed and refined by all participants in this plenary session in an attempt to form a relative prioritization of basic needs. 

ATTENDEES

Participants were invited from various Department of Defense (DOD) M&S or analysis organizations. The attendees either participated as active members of discussions or acted as moderator/facilitators. When not in plenary sessions, the participants were divided into work groups of 8-10 individuals. A list of attendees is provided below and in Annex A, while work group assignments are provided at the individual group discussion in the Findings section. 

Mr. Kevin Anastas

Mr. Paul Blemberg

Ms Kay Burnett

Mr. Jim Dart

CAPT Lee Dick

Mr. David Fagan

CDR Art Galpin

Dr. Steve Gordon

Dr. Sigrid Gustafson

Mr. Orris Hambleton

Ms. Kristin Hasselbrack

Mr. Don Hodge

Mr. Dave Hoffman

Maj. Scott Johnston

CAPT Mike Lilienthal

LtCol Jim McKinney

Mr. Dave Ogden

Mr. Ken Pickett

Mr. John Scott

CAPT John Sokolowski

Mr. Steve Stephens

Dr. Martin Stytz

Mr. Oliver Warren

Dr. John White

Dr. Ruth Willis

Mr. Frank Wysocki

FINDINGS

Opening Plenum

FACILITATOR:  Mr. David Ogden

INTRODUCTIONS
Col Crain, Director of the DMSO, welcomed the participants to the workshop and shared his vision on the future of DMSO efforts, especially in the behavior arena. He further related that HBR was a major part of the DMSO and DoD vision and that the effort should be focused in the areas of training, analysis, acquisition, and experimentation. Although he regretted that he could not take part in the workshop, he was very much interested in the results of the workshop and asked them to focus at the uppermost need level. Moreover, he asked that the main debate keep in mind the requirement and ultimate benefit to the user and what is the minimum HBR for the warfighter.

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 to stay focused at the upper level of need identification and the importance of prioritizing the needs.

 Baseline DEFINITION Review
Although the participants were invited because of their familiarity with HBR it was felt important that the workshop work from a common set of principles in addressing needs identification. Four definitions were offered for discussion, refinement, and development of consensus on final definitions.

· Behavior – the observable actions, conduct or products of a person or a group of persons.

· Human Factors – a body of scientific facts about human characteristics. The term covers all biomedical and psychological considerations; it includes, but is not limited to, principles and applications in the areas of human engineering, personnel selection, training, life support, job performance aids, and human performance evaluation.

· Human Behavior Representation – a term to denote a computer based model that mimics the behavior of a single human or the collective action of a team of humans.

· Need – a capability (or condition) that must be met or possessed to accomplish tasks.

Only Human Behavior Representation elicited debate, centered on whether HBR functions in only “computer based” simulation or not. Eventually, the discussion had come full circle and the original definition was found satisfactory for defining overall HBR, but lead to the adding of a fifth definition specifically intended for “computer based” HBR. 

· Computer Based Human Behavior Representation – denotes a model or simulation that conceptualizes and accurately represents the relevant behavior of a single human or the collective action of a team of humans and their interactions (human and non-human).

INITIAL NEEDS
Following the definition refinement and a review of HBR based on the Operational Requirements Documents for eleven existing or planned simulations, each participant was asked to state what they felt was the most pressing need from their respective organizations view. The participants identified the following sixteen HBR needs.

· Effect on Military Operations

· Better Semi-Automated Forces to Reduce Manpower

· Capability to Simulate within Ooda-Loop Cycle, Human Decision Making

· To Model the Responses of Military and Political Leaders

· To Support All Levels of Training

· Relevant Combat Effects; Strategic, Operational, Tactical & “Cascading”

· Situational Awareness to Evaluate the Situation Relative to Mett-T

· To Represent Chemical-Biological Effects on Hbr
· Relative Combat Effectiveness in Light or Saso Operations

· Bhr of Foreign Military Forces - Organizational, Procedural & Cultural Factors/Biases

· Capability to Analyze Force Structure in Asymmetrical Warfare

· Representation of the Command Decision Process in Battalion/Corps Battle Plans

· Decision Making Process for Dismounted Infantry Operation in Urban Areas

· Small Unit, Entry Level Ground Force for Opposition Force

· CGF that Act as Team Members, Opposing Forces and Instructors

· To Represent the Effect of Information Operations

Effect on Military Operations

Need to show the effects of military operations on the political, military, and economic areas. For example: 1) political-the effects of military attack on key decision makers; 2) military-the effects of military attack on higher headquarters; and 3) economic-the effect of military attack on electrical power production.

Better Semi-Automated Forces to Reduce Manpower

Better semi-automated forces to reduce the manpower necessary to operate a simulation in the training environment. Capability to Simulate within Observation, Orientation, Decision, Action Cycle (Ooda-Loop), Human Decision-Making – The capability to simulate, within the OODA-Loop cycle, human decision making that is: accessible, credible, logical, and variable.

To Model the Responses of Military and Political Leaders

The need to model the responses of military and political leaders (decision-makers) to actions taken at the different levels of conflict.

To Support All Levels of Training

Behavioral representation is needed to support all levels of training, from the individual using interactive multimedia instruction all the way to the organizational level using large scale simulations. It has application in instructor less training, macro simulations, and complex, distributed simulations or federations.

Relevant Combat Effects; Strategic, Operational, Tactical & “Cascading”

The need for HBR that allows relevant combat effects representation for: training, analysis, acquisition and testing, experimentation, wargaming, and military operation decision support. Additionally, strategic effects, operation effects, tactical effects, and in general, cascading effects represented in simulation will have many subtasks that must be explored, analyzed with uncertainty, and represented in code approximately.

Situational Awareness to Evaluate the Situation Relative to Mett-T

Situational awareness require approaches for CGF to evaluate the situation relative to Mission, Enemy, Terrain, Troops and Time (METT-T)  includes memory for all source inputs (and decaying information) (not limited) terrain analysis (fields of fire, defilade), enemy, locations, available resources (unit members, their state, support [artillery, rotor-wing aircraft, naval fire support, etc.], their location).

To Represent Chem-Bio Effects on Hbr

Need representation of chemical and biological effects on HBR, particularly in the individual psychological and physiological responses, scaled to describe group behavior.

Relative Combat Effectiveness in Light or Saso Operations

Represent reactive combat effectiveness of paramilitary, regular army, Ranger, and Delta Force in combat (light), or Stability and Support Operations (SASO) environments.

Bhr of Foreign Military Forces
Organizational, Procedural & Cultural Factors/Biases – Need to accurately represent behavior of foreign military forces; at macro level probably need to address organizational, procedural, and cultural factors and biases. Greater levels of detail should add tactics, training quality, adherence to doctrine and procedures (i.e., what “really happens” vs. what’s published in the filed manuals). Capability to Analyze Force Structure in Asymmetrical Warfare

Representation of the Command Decision Process in Bn/Corps Battle Plans

Need to be able to represent the command decision process in the execution of a battle plan at the battalion to corps commander level. Specifically, the need to represent the commander’s mental model of the battle in terms of his current situation map and battle observables. The need to represent his decision based actions in terms of his friendly agenda and his staff and his personality bias on action (aggressive, reticent mental) understanding, etc.

Decision Making Process for Dismounted Infantry Operation in Urban Areas

[Need to represent those unique decision making factors required for military operations in an urban environment.]

Small Unit, Entry Level Ground Force for Opfor

Small unit, entity-level ground force for opposition forces (OPFOR). Sensitive to their equipment, but auto generation of tactics based on capability is not a priority. Sensitivity to training level, shows as decisiveness and aggressiveness.
CGF that Act as Team Members, Opposing Forces and Instructors

Develop computer generated forces that can act as team member, opposing forces, and instructors to provide realistic training without the logistic burden of trainers and support staff.

To Represent the Effect of Information Operations

Require a computer-based model(s) and simulation(s) that represent the effect of information operations (to include information warfare) capabilities on the human operations within a system (i.e., a facility, such as a hard and deeply buried target, or a process, such as development of weapons of mass destruction) and the effect of the resulting behavior (i.e., decisions and actions) on that system. Information Operations includes computer network attack, deception, psychological operations, electronic warfare, and physical destruction when applied to information and information systems. The model should incorporate measures of performance, measures of effect, and measures of outcome of these capabilities against human operators.

GROUP A

MEMBERS:
CAPT Lee Dick


Dr. Steve Gordon 


Mr. Don Hodge 


Maj. Scott Johnston 


LtCol Jim McKinney 


CAPT John Sokolowski 


Dr. Martin Stytz

Mr. Oliver Warren

FACILITATOR:  Mr. Kevin Anastas

RECORDER:  Ms. Kristin Hasselbrack

APPROACH TO THE PROBLEM
Group A started work on this project by reviewing the sixteen initial needs presented in the first plenary session. Our first step was to group these into logical categories. Once we accounted for the plenary group input, we added additional needs identified by the members of Group A. In many cases, these add-ons reflected needs of a particular interest group rather than the M&S community as a whole. Once we established the list, we then defined the required capabilities of each in greater detail. Finally, we identified the benefits that would accrue to the M&S community if the need were satisfied.

We instructed the group to consider community needs without reference to real world resource constraints. In general, group members did not follow this guidance. Instead, they wrote the required capabilities in a manner designed to facilitate implementation by DMSO.

NOTE: Initials enclosed in square brackets (e.g., [MS] for Dr. Martin Stytz) indicate the group member most closely associated with the statement.

NEEDS
Group A identified six human and organizational representation needs. Briefing slides with a detailed list of required capabilities and benefits for each are included in Annex B. The following paragraphs highlight key discussion points.

Automated Decision Making Process (Annex B, Slide 1)
Group A identified an automated human decision process as a key prerequisite to realistic human behavior representation. Discussion highlighted the importance of having an automated system that makes decisions like humans rather than like machines. The computer should realistically consider the elements of METT-T when evaluating courses of action. In the real world, commanders rarely have perfect knowledge of either the enemy or friendly situations. Humans must make the best decision possible given the available information/misinformation within the limited time available. Future simulations should replicate these less-than-optimal decisions by replicating the human decision making process as much as possible. This means the computer must make decisions based on situational awareness inputs it could realistically acquire through its command, control, communications, computers, intelligence, surveillance, and reconnaissance (C4ISR) systems. In addition, the computer should not be allowed to do more course of action analysis iterations than a human commander could in the same time period. The result will be imperfect computer solutions that more closely replicate human behavior.

Group A concluded that a common standard for human decision making models would limit the duplication of effort caused by each new program creating its own model of the process. The group carefully selected the term “standard” rather than something more specific such as “template.” They do not want the DoD to be overly prescriptive in defining the decision making model.

Computer Generated Forces (Annex B, Slide 2)
Group A believes that an automated human decision process (described above) is a prerequisite for fielding realistic computer generated forces (CGFs). CGFs that truly replicate human entities would permit tremendous savings in manpower (overhead) costs [JS, SJ]. These savings in manpower can only be realized if better CGF controller tools are available to analysts and trainers. These tools should be designed to allow fewer people to control more forces and still allow the CGF manager to identify and correct actions that detract from the mission. Priority should be given to replicating individuals and groups doing complex multi-tasking duties. The kinds of behavior discussed included everything from replicating flight leads [SG] to representing individual combatants involved in asymmetrical warfare. The group discussed some specific missions supporting future requirements outlined in Joint Vision 2010. These include SASO, Small Scale Contingencies (SSC), Military Operations Other than War (MOOTW) and dismounted infantry conducting military operations in urban terrain (MOUT) [OW, DH, JM]. Some of the other desired CGF characteristics identified by the group include the ability to easily and rapidly reconfigure forces, CGFs that employ adaptive behaviors (artificial intelligence) and a tracing system that allows the trainer or analyst to understand why an event occurred [SJ]. Being able to explain why a particular outcome occurred is viewed as especially important in the training functional area. Several members believe that DMSO could provide a service to the M&S community by conducting a survey of what has and is being done in this area. The survey should identify gaps in current research and help avoid duplication of effort among DoD programs. 

Human Reactions To Military Operations (Annex B, Slide 3)
Group A identified a need for models and simulations to provide realistic feedback to trainers and analysts concerning the impact of military operations on military forces, governments and civilian populations [SJ]. This capability must include the ability to represent the impact of actions ranging from flexible deterrent options (show-of-force etc.) through strategic attack and use of weapons of mass destruction. This capability would allow Joint Force Commanders to wargame various courses of action to achieve the desired results. One example cited was determining the impact of an attack against an opponent’s power grid. Would the population react with hostility towards its own government or towards the attacking force? Would the results make conflict resolution more or less likely? A simulation with this capability would be a useful training tool for senior political and military leaders. It would also be a valuable planning aid for joint warfighting commands.

Common Human Behavior Representation Modeling & Development Environment (Annex B, Slide 4)
The group did not identify this need until late in the second workshop session. One reason may be because it will primarily assist M&S developers rather than provide immediate benefits to trainers and analysts. In spite of this, the group agreed that all users would ultimately benefit from the establishment of a common development environment. Several members commented that providing this environment seems to fit the DMSO charter. The DoD M&S community would benefit from a common operating environment but no individual component has the power or the resources to develop and implement it. Instead, a DoD organization must take the lead in coordinating the community effort. 

Group members identified some of the desired capabilities of this development environment [MS]. One is to provide user-friendly tools to assist developers in applying HBR to their applications. These tools may include intelligent agents that would assist in assembly and evaluation of the programs. The group decided that the environment would “exploit” knowledge gained in the development and use of legacy systems rather than require the new environment to be applied retroactively. The obvious benefits of such a program include avoiding duplication of effort, savings in development costs and better interoperability between models.

Measures of Effectiveness for Information Operations (MOE for Io) (Annex B, Slide 5)
A group member identified this need to satisfy the requirements of his particular organization [JM]. The user would like a model or simulation that would provide the same kinds of quantifiable results for Information operations that the “kinetic” (iron bomb) community enjoys from the Joint Munitions Effectiveness Manual (JMEM). Discussion focused on (1) whether the data exists [LD, JM] and (2) whether it is in a usable format for the M&S community. If it is possible to quantify these effects for a target population (considering human moderators) this capability would be of immediate value to users. Specifically, Commanders-in-Chief (CINCs) could use the information operations (IO) effects model to develop courses of action to support campaign planning decisions [SG].

Human Requirements for Individual Training (Annex B, Slide 6)
A group member submitted this need to support the requirements of his particular organization [LD]. Specifically, this issue focused on supporting the Navy goal of providing more knowledge faster, better and cheaper to all personnel. The goal is to use personal computer (PC) based training, Advanced Distributed Learning/Distance Learning (ADL, DL) to provide tailored courseware to individuals at their job sites. The key human behavior aspect of this is to have the computer assess the needs of the trainee and then tailor the material to fit his or her individual requirements. This tailoring should consider things such as learning styles and cultural behavior. Other required capabilities include an embedded training capability or easily transportable training devices, user friendly operation to minimize overhead and easy authoring tools to allow for modifications to the program of instruction. 

Human Behavior Representation Moderators (Annex B, Slide 7)
Throughout the workshop, Group A discussed specific human behaviors that need to be represented in some or all of the DoD models and simulations. Instead of repeating these requirements under each individual need, we consolidated them under the heading of “moderators.” Several group members expressed a desire to have a scaleable capability to adjust each of the moderators either to fit a particular scenario (trainers) or to test a hypothesis (analysts). Some example of these categories are fatigue, morale, religious fanaticism etc. Other examples include the impact of the threat and effects of nuclear, biological, or chemical (NBC) weapons and psychological operations. The group did not attempt to compile an exhaustive list since many existing studies have already done this. Instead, Group A stressed the importance of including these human behavior moderators in all models and simulations.

General Comments

During the workshop, Group A discussed several other issues that provide insights that may be of some value to the DMSO.

· The analysts stressed repeatability and consistency while the trainers stressed realism. The lesson is to make the application of HBR to M&S flexible enough to fit specific needs of the user. 

· Trainers stressed the importance of having simulations that “feel” right. They want to be able to explain to the trainee why something did or did not happen. If the cause and effect relationship cannot be established the training audience inevitably blames the simulation rather than their own poor decisions. Credible training simulations must have this capability.

· Group members expressed the feeling that DMSO should play the role of integrator of the DoD effort several times during the workshop. They believe that DoD component organizations are reinventing the wheel for each model and simulation rather than using work already done in other programs. They think DMSO should look for under-funded programs that promise near-term pay off and provide supplemental funding to bring them to completion for the greater benefit of DoD [LD, Observer].

PRIORITIZED NEEDS

At the end of the second workshop session, Group A listed the six needs on a matrix and each member rank ordered them using the priorities of their own organization as a guide. The results of this prioritization are shown in Table 1. There was a significant break between the top two needs and the bottom four (12 point gap). The bottom four were closely grouped together (3 point spread). This reflects the fact that the top two are overarching needs that will benefit the whole M&S community. The common development environment (#4) will also serve the whole community, but its immediate impact will be in helping developers. The other three needs in the bottom group are more narrowly focused and support individual users but are less important to the community as a whole.

	Need
	Description
	CAPT Lee Dick
	Dr. Steven Gordon
	Mr. Don Hodge
	Maj. Scott Johnston
	LtCol Jim McKinney
	CAPT John Sokolowski 
	Mr. Oliver Warren
	Dr. Martin Stytz
	Totals

	2
	Automated Decision Making Process
	2
	2
	1
	2
	2
	2
	1
	2
	14

	1
	Computer Generated Forces
	3
	1
	2
	3
	5
	1
	2
	3
	20

	4
	Human Reactions to Mil Ops
	6
	3
	5
	1
	4
	3
	5
	5
	32

	6
	Common HBR Modeling & Dev Environ.
	5
	5
	4
	6
	3
	6
	3
	1
	33

	3
	Measures of Effectiveness for IO
	4
	6
	3
	4
	1
	4
	6
	6
	34

	5
	Human Requirements for Individual Tng
	1
	4
	6
	5
	6
	5
	4
	4
	35


Table 1

Individual group members made the following comments on their prioritization order.

· CAPT Lee Dick

· Individual Training – (LD defined this need for his organization)

· Decision Making – CGF and Human Reactions are included in other major programs which should fund them – they don’t need DMSO intervention

· MOE for IO – important because it is part of JV 2020

· Common Development Environment – Agrees with SG, Should be DMSO/service decision

· Dr. Steve Gordon

· CGF -- most important

· Auto decision – will happen if we do CGF right

· Human Reactions – supports effects based operations

· Common Development Environment – Should be DMSO/service decision

· Individual Training – Commercial sector does this now and does it better than DoD 

· MOE for IO – Important but part of CGF and Auto decision

· Last two (Indiv and IO) are either too hard or are included in earlier needs

· Mr. Don Hodge

· Auto Decision + CGF – These two are together. We need auto decision first to make progress

· Others needs are not in his area

· Maj. Scott Johnston

· Human Reactions – (SJ defined this need for his organization)

· CGF/Auto Decision go together, one follows the other

· MOE for IO, Indiv – will satisfy specific users in USAF

· Common Development Environment – will be implementation of other needs (I think SJ misunderstood the purpose of the common development environment )

· LtCol Jim McKinney

· MOE for IO – (JM defined this need for his organization) CINCs need

· Auto Decision – DoD needs a standard

· Common Development Environment – Must fund to develop – it will not happen on its own

· Mil Ops/CGF – no reason to rank one above the other

· CAPT John Sokolowski

· CGF/Auto Decision – Both are building blocks for the future

· Human reactions – multiple CINC priorities

· MOE IO – Important from Joint perspective

· Common Development Environment – From CINC user perspective not important – It is a developer tool

· Mr. Oliver Warren

· Auto Decision + CGF – very important

· Others are not in his area

· Dr. Martin Stytz

· Common Development Environment – it is the foundation the others can build on, allows other models and simulations to be built in a cost effective manner

· Auto Decision is next in importance 

· The rest will be user tools that exploit two base items

GROUP B

MEMBERS:
Mr. Jim Dart 


CDR Art Galpin 


Mr. Orris Hambleton


Mr. Dave Hoffman 


CAPT Mike Lilienthal 


Mr. Kent Pickett

Mr. Steve Stephens 

Dr. John White (first day only)


Ms Kay Burnett (second day only)


Mr. Frank Wysocki (second day only)
FACILITATOR:  John Scott

RECORDER:  David Fagan

APPROACH TO THE PROBLEM
First day. Group B started work on this project by reviewing the sixteen initial needs presented in the first plenary session. These sixteen needs are identified as Needs 1 through 16 in the discussion below. We had two ground rules: (1) no personal attacks and (2) keep the discussion cordial.  

To begin our analysis we did not attempt to “bin” the needs into similar categories. Our approach was to start with Need 1 and continue through Need 16. We evaluated each need in terms of “why is it needed” and “benefits”. We approached this as a group brainstorming session, with the group’s input for each need recorded on a separate power-point slide. These slides are provided in Annex C.

The discussion was spirited and interesting and consumed about twenty minutes per need. All group members participated. In the course of this effort we identified three new needs, for a total of nineteen needs. 

· Composable and Tailorable Behaviors

· Standard, Way to Compose Conceptual Models

· Design Features of Simulation Architects
Of these nineteen, the group decided that six needs were subsets or restatements of one of the thirteen others. We spent no time evaluating these six needs. The group finished with a total of thirteen needs for which comments were provided in detail in the slides at Annex B.

This completed our session for the first day. Each group member was provided with a set of the thirteen power-point slides. They were asked to review the slides in the evening in preparation for ranking the needs the next day.

Second day. Group B began the day with a quick discussion of the previous day’s work. We considered the possibility of combining Need 2 and Need 7 into one need. The day prior, the group discussed in detail that Need 2 and Need 7 needed to be “linked” and “joined at the hip”. In the end, they agreed that there was sufficient differentiation between the two to keep them listed separately for DMSO. 

We then transitioned to the ranking phase. The group was offered several ways to rank the needs. The first option was to have each group member score each need from 1 to 13 (a score of 1 is highest priority). The second option was to group the thirteen needs into logical categories (high, medium, low priority). 

The group chose the second option, but in the course of their brainstorming they chose new names for the categories. These categories (the group called them “bins”), did not reflect “priority”; rather they reflected the extent to which the group felt each need affected the M&S community (Annex C, Slide 1). The first bin was “overarching need” and consisted of Needs 1, 2, 3 and 10 (Annex C, Slide 2). The second bin was “building blocks” and consisted of Needs 7, 17, 18, and 19 (Annex C, Slide 3). The third bin was “specific applications” and consisted of Needs 8, 9, 11, 13, and 16 (Annex C, Slide 4).  

This exercise led to some very useful and spirited discussion. The group was asked to focus in on Col Crain’s desire to “get something delivered to the warfighter”. The group decided to identify the “minimal set of needs” to deliver something useful to the warfighter. The group quickly decided that Need 2 was a “must have”. They also decided that needs 3, 7, 10, 17, and 18 were essential if we are to realize Need 2. At this point, the group lost momentum. Group members whose pet needs were not making the cut made arguments to add their need to the list of essentials. Suddenly, the group found themselves in danger of adding more and more needs to the “minimal set” and diluting its clarity and purpose.

To break this impasse, the group was instructed to prioritize the thirteen needs without regard to the “bins”, with the only decision criteria being Col Crain’s initial guidance of “delivering something useful to the war-fighter.” All group members, except one, were able to do this. One group member could only prioritize the needs amongst those within the same bin. This member’s rankings were not recorded in the final tally. The voting was anonymous. The group’s individual rankings, and the consolidated ranking of needs, is provided in Table 2 below. 

NEEDS
Group B started with sixteen, developed nineteen, and finished with thirteen human and organizational representation needs. Briefing slides with a detailed list of “why is it needed” and “benefits” are included in Annex B. The following paragraphs highlight the group “champion” of the need and any important points not captured in the slides.

Need 1 (Annex C, Slide 5) (Advocate: Orris Hambleton). Effect of Military Operations on political, military, and economic areas. The group combined Needs 4 and 6 with this need.

Need 2 (Annex C, Slide 6) (Advocate: no group champion but similar to need identified by CAPT Mike Lilienthal). Better Semi-Automated Forces to reduce “logistics overhead” necessary for operating a simulation in a training environment. The group combined Needs 5, 14, and 15 with this need.

Need 3 (Annex C, Slide 7) (Advocate: Steve Stephens). Capability to Simulate Human Decision-Making, w/in OODA-Loop Cycle, that is accessible, credible, logical, and variable. The group combined Need 12 with this need.

Need 7 (Annex C, Slide 8) (Advocate: Dave Hoffman). Situational Awareness To Make Decisions relative to METT-T (Mission, Enemy, Terrain, Troops, Time Available).

Need 8 (Annex C, Slide 9) (Advocate: Dr. John White). To Represent Chemical-Biological/Nuclear Effects on HBR.

Need 9 (Annex C, Slide 10) (Advocate: no group champion). Represent relative combat effectiveness of paramilitary, regular army, ranger, delta forces in combat (light), or Security Assistance Special Ops environments.

Need 10 (Annex C, Slide 11) (Advocate: Jim Dart). HBR of Foreign Military Forces - organizational, procedural & cultural factors/biases.

Need 11 (Annex C, Slide 12) (Advocate: CDR Art Galpin). Capability to analyze force structure in asymmetrical warfare and environments.

Need 13 (Annex C, Slide 13) (Advocate: Kent Pickett). Decision making process for dismounted infantry operation in urban areas.

Need 16 (Advocate: no group champion). Represent the effect of  IO on human behavior.

Need 17 (Annex C, Slide 14) (Advocate: Dave Hoffman). Composable and tailorable behaviors.

Need 18 (Annex C, Slide 15) (Advocate: general agreement). Standard way to compose conceptual models.

Need 19 (Annex C, Slide 16) (Advocate: general agreement). Design Features of Simulation Architectures to support future HBR requirements.

PRIORITIZED NEEDS
At the end of the second workshop session, Group B listed the thirteen needs on a matrix and each member rank ordered them. The results of this prioritization are shown in Table 2. 

	Need
	Description
	
	
	
	
	
	
	
	
	Total

	2
	Better CGF
	8
	7
	1
	2
	1
	1
	1
	2
	23

	7
	Situational Awareness to Make Decisions
	1
	2
	3
	1
	4
	6
	3
	3
	23

	3
	Human Decision Making w/in OODA-Loop
	2
	8
	2
	7
	13
	5
	2
	5
	44

	17
	Composable and Tailorable Behaviors
	12
	1
	9
	4
	2
	2
	5
	13
	48

	18
	Standard, Way to Compose Conceptual Models
	9
	3
	12
	3
	3
	3
	6
	10
	49

	10
	HBR of Foreign Military Forces
	5
	5
	6
	12
	7
	4
	11
	4
	54

	19
	Design Features of Simulation Architects
	10
	4
	11
	5
	5
	8
	4
	11
	58

	1
	Effect of Military Operations
	4
	6
	13
	6
	6
	7
	9
	9
	60

	11
	Analyze Force Structure in Asymmetric Warfare
	11
	10
	8
	10
	8
	9
	12
	1
	69

	13
	Decision Making Process for Dismounted Infantry
	6
	9
	4
	9
	11
	12
	13
	6
	70

	8
	Chem-Bio/Nuclear Effects on HBR
	3
	12
	5
	8
	12
	11
	8
	12
	71

	9
	Represent Relative Combat Effects in Light or SASO Operations
	7
	11
	7
	11
	9
	13
	16
	7
	81

	16
	Represent the Effect  of IO
	13
	13
	10
	13
	10
	10
	7
	8
	84



There was a significant break between the top two needs and the remaining eleven. While Need 2 and Need 7 received the same group score (23 points), Need 2 is displayed first because it received four first place votes. It is interesting to note that the “overarching needs” (Needs 1, 2, 3 and 10) scored in the top eight. The second category, “building blocks” (Needs 7, 17, 18, and 19) scored in the top seven. The third category, “specific applications” (Needs 8, 9, 11, 13, and 16) scored in the bottom five. The group members felt that this ranking served to validate the relative importance of the needs with respect to their impact across the breadth of the M&S community. The “overarching needs” that span the entire user community ranked very high. The “building blocks” rank very high because the “overarching needs” cannot be realized without them. Finally, because the “special applications” are of great interest to a smaller set of users, they scored lower. The group presentation to the final plenary session included Needs 2, 3, 7, 10, 17, 18, and 1 (Annex C, Slides 17 - 23). Need 1 was an add-on and resulted from some very spirited discussion led by Mr. Orris Hambleton. The group felt that Need 1 would by necessity be captured in the development of Need 2. Orris wanted it to be firmly stated so that it would not be forgotten. In the end, the group won out, but we displayed Need 1 for DMSO’s benefit.

Individual group member concerns.

· Mr. Jim Dart – HBR for foreign military forces (both friendly and opposing).

· CDR Art Galpin -- HBR in asymmetrical environment and psychological operations.

· Mr. Orris Hambleton – HBR for leader’s decisions (in agreement with Kent Pickett’s interests).

· Mr. Dave Hoffman -- composability (composable behavior representation), tailorability; situational awareness.

· CAPT Mike Lilienthal – much agreement with Dave Hoffman’s concerns. Several instances of arguing in favor of architecture that allows for computer forces which have situational awareness.

· Mr. Kent Pickett – HBR for commander’s battle actions (a way to look at the personal behavior of the decision-maker); overarching HBR architecture.

· Mr. Steve Stephens – HBR architecture which allows portrayal of OODA (observe, orient, decide, act) – loop (to better simulate a commander’s reaction to doctrine and how that commander decides to apply it to the situation at hand).

· Dr. John White (first day only) – HBR for chemical/biological effects from the acquisition perspective.

· Ms Kay Burnett (second day only) – none identified.

· Mr. Frank Wysocki (second day only) – HBR for chemical/biological effects.

Closing Plenum

FACILITATOR:  Mr. David Ogden

OUTBRIEF
Both Group A and B offered comprehensive briefs of their respective effort. While the briefs were encapsulations of the process and final results of need identification and ranking, none of the pertinent information was glossed over or incomplete. Although both groups started with the same initial needs list, they used differing approaches to address them and arriving at their respective final list. As to be expected there were a number of differences in both need definition and ranking. Any questions or contentions were quickly alleviated through the dynamic interaction between briefer, or other Group members, and the inquiring participants. However, it became apparent through the follow-on discussions that there were more similarities than differences. Moreover, although titled slightly differently, the most important needs were nearly identical.

· Decision Making 

· Computer Generated Forces (CGF)  

· Common Modeling and Development Environment

PRIORITIZATION AND FEASABILITY
When comparing the two groups lists, three from each–that were nearly identical–stood out and had clear acceptance. Discussions over the remaining ones lead to the probability that several of Group B’s lower ranked needs were related to higher ranked ones, but should remain as separate needs because they might otherwise become diluted if consolidated. Although the participants generally felt the three were of equal importance and did not specifically order them, the inference is that Decision Support may be more at the top than the other two.

It was hoped that the final activity of the workshop would be to begin to identify some of obstacles that might be faced and opportunities that could be taken advantage of to further the top priority needs. However, because the top ranked needs were so broad in scope and incorporated a number of significant sub-characteristics, it was felt that feasibility aspects could not be adequately addressed and should be explored separately.

DIRECTION FOR FUTURE EFFORTS
ASSESSMENT

Both the purpose and goal of the workshop were met. Experts from the training and analysis fields came together and identified a number of needs for HBR in military organizations that require explicit representation in M&S. In addressing this complex issue, the invitees remained focused at the upper most level as requested by the workshop sponsors.

Three needs were clearly identified as primary:

· Decision Making – In the end, it should not be surprising that decision making comes out on top. One of the primary purposes of models and simulations is to provide the stimulus and environment in which a decision must be made by users and support concept and doctrine development and assessment. Thus, it is imperative that M&S consider how humans make decisions. The benefits are several fold and are described in Annex B slide 2 and Annex C slides 12 and 13.

· Computer Generated Forces – If decision making is the end result, then CGF might well be the critical factor in achieving it. M&S must accurately portray the interaction humans have with the battlespace. The interaction must be capable of acting semi to fully autonomous, representing individuals and groups, and incorporating adaptive behavior and decision processes, and acknowledge those factors that degrade them over time. The benefits are several fold and are described in Annex B slide 3 and Annex C slides 8 and 11.

· Common HBR Modeling and Development Environment – To facilitate development of M&S across all domains and ensure they reflect a common understanding then standards are necessary to form their structure. The common environments will ensure interoperability and provide architectures to exploit concepts, hardware, and software. The benefits are several fold and are described in Annex B slide 5 and Annex C slide 16.

As might be expected when focused at the upper most level, the three needs are rather broad and also touch or embrace many of the other identified needs. As a result, there is unfortunately no distinct piece on which to direct the next step.

The discovery process has only been opened and each of the primary needs should be further examined and broken down. This work should start with the underlying characteristics defined in the workshop and examine the needs to discover their unique and more explicit characteristics and essential tangible elements and attributes. When the definitive elements of these needs are identified and subsequently explored and better articulated, there then may be better information from which to direct follow-on development processes.

Moreover, only two of the four domain areas have thus far been considered. Needs for both acquisition and experimentation must also be similarly identified before a reasonable directing of effort and resources can be made. 

Time did not allow for a look at the feasibility of the top priority needs. It was envisioned that some of the possible opportunities (that could be taken advantage of) or challenges (that would have to be overcome) might be identified. Examining the feasibility factors of the priority needs is critical before laying out a follow-on development program.

Although neither were addressed in the workshop, measures of effectiveness and performance (MOEs, MOPs) must eventually be considered and developed. At some point a benefits analysis should be performed to assist decision-makers in effectively channeling resources. Together with the feasibility factors, the MOEs and MOPs can be applied to the end HBR needs and requirements to select those that DMSO may then put resources against.

RECOMENDATIONS

· That the three priority needs be further examined to discover their unique and more explicit characteristics and essential tangible elements and attributes.

· That a workshop be conducted to identify the needs for acquisition and experimentation and further, the priority needs be examined similarly to those for training and analysis.

· That the feasibility factors for the three priority needs be further examined to identify possible opportunities and likely challenges.

· That MOEs and MOPs for HBR be developed.

· That upon completion of the above recommendations, a benefits analysis be conducted before major resources are allocated. 
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