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Abstract: It is often asserted that more information on the battlefield leads to greater situational awareness (SA) which, in
turn, translates to enhanced mission performance and outcomes. However, the volume of available information on the
modern networked battlefield is extensive and growing, which induces risk of indecision due to cognitive overload. The
potential overload highlights the need to streamline the flow of information to those critical streams that provide the most
value to a tactical leader’s decision process at particular points in time. The purpose of this study is to identify critical
information streams required by tactical leaders within the various phases of a dismounted search and attack/react to
contact scenario. Domain Mapping Matrix methodology (DMM) is utilized to quantify the value of various information
streams relative to the sub-phases within the scenario using a constructed nominal scale. The significance of the highlighted
interactions is validated through the use of statistical analysis, with combat veterans serving as test cases. The findings of this
study will facilitate the development of decision models that will eventually enable more accurate and realistic simulation
of the leader’s decision processes that increased SA purportedly enhances.
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1. Introduction
Quick access to information and complete situational awareness (SA) can be decisive in combat. This study examines the
various components of situational awareness to enable more efficient research and the acquisition of future SA-enabling
military technologies. Currently, a gap exists between the information provided to soldiers on the battlefield and whether that
information correlates to better overall performance. An enhanced degree of SA is presumed to enhance operational decisionmaking processes and, by extension, the operational results themselves. However, accurate measurement of these benefits
requires a greater understanding of the decision-making processes themselves and how more/less and better/worse
information affects them.
To bridge this gap, the most critical pieces of information must be identified and then evaluated to determine relative
value at key decision points in a tactical situation. We used the inputs of nearly 70 officers and non-commissioned
officers with combat experience combined with Domain Mapping Matrix (DMM) methodology to establish the criticality
of information streams at each phase of a dismounted search and attack scenario. These quantified streams form the basis
of inputs into a multi-attribute utility function to model the tactical decision-making processes at the team and squad levels.
The overarching goal of this work is to provide a usable addition to the existing operational architecture for a search and
attack scenario which visually depicts the influence of the critical information streams. This addition will allow for combat
simulation modelers to fill the recognized gap and measure the operational benefit of enhanced situational awareness.

1.1 Literature Review
Situational awareness is defined as “the perception of the elements in the environment within a volume of time and space,
the comprehension of their meaning and the projection of their status in the near future” (Endsley, 1995). As shown in Figure
1, SA occurs in three unique levels: perception, comprehension, and projection. These levels interact with certain decisions,
which are also shaped by various other factors in the decision-maker’s environment. A common premise is that enhanced SA
improves decision making, which is a “function of an individual’s information-processing mechanisms, influenced by innate
abilities, experience, and training” (Endsley, 1995).
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