Task Statement
PROJECT TITLE: Modeling Crowds 
OBJECTIVE OF PROJECT: The objective of this project is to create a highly detailed model of crowds at the level of individual people to be used in the analytical and training communities by the various constructive simulations.  The model will include the dynamics of crowd movement as individuals move together, flowing around obstacles and through restricted areas. The model will simulate the decisions of the crowd to perform routine activities, to collect together, to move toward attractive events and run away from frightening events. Emotional states and the actions of the nearby crowd will play roles in governing each individual’s choices of action. Finally, the crowd behavior model will incorporate parameters that will allow users to set the initial attitude of the crowd and the sensitivity of the crowd to events, thus allowing the simulations to create different types of situations or different cultural contexts for the crowd. 

The Barriers to solving this problem include the lack of ability to model the human in various computer generated forces applications such as: JCATS, IUSS, and OOS.  There are so many factors and influences that affect the interactions of a crowd that modeling is very difficult.  The test bed and development platform for this effort will be the OneSAF Objective System (OOS) Dismounted Infantry Semi-Automated Force application (DISAF) baseline. 

The deliverables from this effort will include the modeling algorithms for incorporation into other constructive simulations, the Face Validation report, and the new OOS source code.
The contractor will attempt to overcome this problem by developing hierarchical goal decomposition as an effective method of representing the behavior of the crowd entities, and that weighted rules to select subgoals at each level of the hierarchy will allow external and internal factors to influence subgoal selection in a continuous fashion. Emotional states can be represented as continuous internal state variables, which change dynamically in response to events. 
PRODUCTS/DELIVERABLES AND ESTIMATED COMPLETION DATES: 
1. Basic crowd model containing dynamic movement, action selection, and emotional moderator models.

2. Face validated crowd model containing behaviors verified against a conceptual model of crowd behavior, utilizing the development platform. 
3. Technical and scientific reports
4. All tasks to be completed within 17 months after contract award.


TASKS: 
1. The contractor shall develop a conceptual model. This model will specify the behaviors that will be generated during the program.  This document serves as the basis for the Face Validation test plan that will also be developed.  

2. The contractor shall create an infrastructure to enable crowd modeling within the OneSAF Objective System (OOS) Dismounted Infantry SAF (DISAF) baseline.

3. The contractor shall construct models of civilian behavior in a crowd to:
a. Demonstrate a model of individual movement dynamics that lets individual civilians move through restricted terrain (including in buildings) in close proximity to crowds of other civilians.

b. Demonstrate a model of individual action selection that supports autonomous behavior and allows continuous changes in internal states and external situations to moderate behavior. 

c. Demonstrate a preliminary model of emotions, including how the situation is appraised and how action selection is affected. 

d. Develop software concepts and algorithms that allow a simulator to simulate large numbers of civilian entities efficiently. 

e. Develop a valid conceptual model of actual crowd behavior suitable for military applications. 
f. Develop a set of tasks for the action selection mechanism to implement conceptual model-in particular the task-oriented aspects.

g. Refine the emotional model to implement the conceptual model-in particular the reactive aspects.

h. Demonstrate a basic model of crowd influence on the individual crowd member. 
4. The contractor shall perform a Face Validation to verify the new behaviors are accurate. The government will provide the Subject Matter Expertise (SME) to validate the behaviors.
MILESTONES: The following milestones are based on contract award. Dates in parentheses refer to the end of the period. 

1. Enhance crowd movement and obstacle avoidance in restricted terrain (1Q) 
2. Enhance autonomous behavior design (3Q) 
3. Enhance emotional model (3Q) 

4. Enhance computational algorithms for efficiency. Delivery of basic crowd model. (4Q) 

5. Valid crowd model (4Q) 

6. Goals for task-based behavior (5Q)
7. Refined emotional model; face validation. Delivery of "valid" crowd model. (5Q) 

8. Investigate crowd influence on individual behavior and implement a model (5Q)
 

