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Abstract: Battle casualties are the subject of study in military operations research, which applies
mathematical models to quantify the probability of victory vs. loss. In particular, different approaches
have been proposed to model the course of battles. However, none of them provide adequate
decision-making support for high-level command. To overcome this situation, this paper presents
an innovative high-level decision-making model, which uses an adaptive and predictive control
architecture. The paper reports empirical evidence supporting our model by considering one of the
greatest battles of World War II: the Battle of Crete.

Keywords: decision support systems; combat models; system dynamics; battle situation; warfare
information system

1. Introduction

Lanchester’s seminal work [1] on battle dynamics” modeling has inspired significant
research on the development of combat abstractions to support military decision-making
under uncertainty, pursuing how to achieve superiority in combat. Lanchester’s original
model and its distinct evolving extensions have dominated the dynamic assessment of
conventional land force balance for a long time [2], being used by major organizations
(e.g., the US Army, the Office of the Secretary of Defense, etc.) to assess a wide variety of
issues (e.g., evaluating the balance of operation theater [3,4], guiding decision on weaponry
choices [5], etc.).

Nevertheless, it is worth noting that Lanchesterian models have important limitations,
e.g., they perform an oversimplistic one-side treatment without taking into account the
opponent’s capabilities, and they cannot be used for disaggregated engagements.

Another matter to be taken into account is the abstraction level supported by the
decision-making procedures. Military doctrine usually distinguishes the following three
levels of command:

1. The strategic level studies the conflict from the most abstract perspective, considering
the war final outcomes as a whole. It involves the overall planning, resource distribu-
tion, and organization of the military force. Additionally, it defines and supports the
national policy.

2. War is divided into campaigns, which are organized into operations. The opera-
tional level deals with the design, arrangement, and execution of campaigns and
principal operations.

3. The Tactical level implements the campaign operations on the battlefield.

Interestingly, most decision-making approaches, including the non-Lanchesterian ones,
are focused on the tactical level of command [6,7]. In other words, the operational and
strategic levels of command are insufficiently supported by existing decision-making systems.

This paper proposes an innovative framework that overcomes most limitations of
Lanchesterian models and supports decision-making at the highest command levels: the
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