Force Flexibility Modelling in BactoWars

White!, G. A., R. A. Perston 2and F. D. J. Bowden'

'Defence Science and Technology Organisation, Edinburgh, Australia
*Swinburne University of Technology, Melbourne, Australia

Email: Geoffrey. White@dsto.defence.gov.au

Keywords: Force flexibility, BactoWars, Agent, Complex Adaptive System, ABM, Swarming

EXTENDED ABSTRACT

Force flexibility is often referred to when
considering the effectiveness of a force.
Flexibility is all too often loosely defined and ill-
communicated due to the number of factors
involved and the nature of the English language.
During the Army Experimental Framework
Experiment Headline 2006 a key variable in
determining a forces ability to continue its
mission was the flexibility of the force and its
sub-elements. In an attempt to harden our
collective definition of flexibility and provide a
starting point to improve the flexibility of forces
through modelling and simulation, the Flexibility
model was developed in the BactoWars Agent
Based Simulation. In the past we have captured
qualitatively the definition of flexibility, and
whilst we will try to do so again, this quantitative
method attempts to provide a more rigorous
support to our analytical findings and provide us
the communication medium to improve our
definition of what makes a force flexible.

One can think of many different factors that affect
the make-up of a force. These factors collectively
form the notion of having a broad range of skills
available, to which we refer to as ‘completeness’.
An object is known to be complete when “having
all the necessary or appropriate parts; entire”
(Oxford Dictionary, 2007). Having a complete
force allows for adaptability in an uncertain
environment, an important factor in modern
warfare. Further to the idea of completeness is the
knowledge that in a hostile environment one has
the ‘redundancy’ to maintain their adaptability
whilst sustaining loses to the force. These notions
of completeness and redundancy form the basis of
the Flexibility model. A stronger bias is given to
the completeness as it is a prerequisite of
redundancy.

In order to further refine the idea of completeness,
characteristics must be chosen which represent
important factors in an environment. In the
Flexibility model we have chosen three factors;
mobility, engagement and protection, from the
Army as a System (AAAS) as defined in Curtis N,
Dortmans, P (2004, 2003). However, the model has
been developed with the scope to increase the
number of characteristics as needed.

The Force is initially divided up into groups of
elements based on the number of groups required,
and the force elements’ proximity to each other.
Using the values of the characteristics for each
force element the model moves redundant elements
at regular periods. The movements intend to
increase the completeness of each group
maintaining a high level of flexibility. The
redundant elements can be part of another group
within the Flexible force, or from an external group
that is providing support to the Flexible force.

In the scenario developed to test these ideas the
force groups swarm around an invincible target.
The most flexible force group moves in and attacks
the target, sustaining loses. As the group sustains
loses its flexibility reduces until it is reinforced by
another group or becomes weaker than another
force group and backs away. Once again the most
flexible group moves in and the process continues.
We use this basic model to investigate the impact of
reorganisation time between the groups.

The ultimate aim of this work is to use force
flexibility as a tool to assist in the evaluation of
future concepts and force structures. In particular
we have started to look at force flexibility in terms
of its application to Army’s future concept of
Adaptive Campaigning and in particular the issue
of swarming. This work is showing the benefits of
the model and the use of BactoWars as a tool to
implement the model.





















