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In order to extend the information management capacity of the human-computer relationship for the 21st century warfighter, we must augment the human’s ability to work effectively in a multi-task environment.  In this type of complex environment, a key issue is the cognitive challenge imposed by task interruption.  The time and mental effort required to resume a task after dealing with an interruption, which can take the form of its own complex and time consuming task, leads to a lower number of, as well as lower quality, decisions

But based on the last decade's progress in cognitive science, it's clear that emerging technologies have the potential to have a major impact on this problem.  Our proposal is to develop and demonstrate the positive effects of a few key technologies in mitigating the disruptive effects of interruptions in C2 environments. 

Our own cognitive research (McFarlane 97, 98, 99) has shown that the negative impact of interruptions is highly dependent on the particular strategy employed in transferring interruption information to the user.  We have shown, for example, that users are much less affected when they are allowed to negotiate the timing of interruption information. 

On the other hand, though future C2 environments may be envisioned as having "negotiated interrupt" as the default strategy, there will be cases where the priority of arriving information requires other forms of information transfer.  There are even situations where the physio-cognitive state of the user requires such alternate strategies -- for example when the user is severely fatigued. 

The work we're proposing is to build a system that uses robust criteria to decide among interruption strategies.  Our approach will be to employ information about physio-cognitive state as well as an assessment of task context. 

In other words, we're supplementing "negotiated interruption" with a broader set of strategies, and then we’re adding a layer of knowledge-based strategy determination.  The challenge will be to insure that the strategy determination processes are suited to C2 environments – environments where life and death decisions are being made by users working under extreme conditions. 

Our base program will provide answers along the dimensions of both feasibility and benefit.  We will not only build interrupt strategy determination functionality, but we'll design and run a set of experiments that will measure its effectiveness.  Early experiments in the program will also help to identify which interruption strategies are most suited to what circumstances.  The results of all of the base program’s experiments will guide the expansion of functionality we're proposing in our option years.   

To maximize the chances of useful results in the one year base program, we'll combine a limited set of measurements (or "indicators") of user physio-cognitive state with a limited assessment of the priority of newly arriving (interrupting) tasks.  Even in their limited form, with these two types of input, our initial interrupt strategy determination functionality will enable the key question of usefulness to be addressed within the base program.  In our proposed option years, we'll broaden the set of user indicators, and we'll deepen the analysis of newly arriving interrupts. We'll also explore the benefits of enabling multi-modal transfer of interrupt information, as well as the effectiveness of multi-modal strategy management by the user.   

There are several reasons that we'll succeed in the execution of the proposed program. We'll be expanding on our existing DARPA contract "Recovering Context After Interruption" (RCAI).  We'll be extending and adapting the Galaxy plug-and-play architecture that we used in our LCS contract work.  We have a powerful team.  (And so on...) 

In summary, automated interrupt strategy determination can augment the ability of C2 personnel to cope with multiple interleaved tasks.  In particular, they will be able to spend more of their time on task because they're spending less time managing interruptions.  Enabling users to negotiate interrupts is a major step forward, but in a C2 environment, this is inadequate on its own.  Additional strategies must be available, and the system should be able to determine which one is most appropriate for the current situation.  The LM ATL lead team will build a system capable of supporting this new functionality.  And the team will employ an architecture capable of supporting experiments that will tell us if the proposed functionality is actually useful. 

The program we're proposing represents a powerful new form of augmentation for switching among task contexts.  It will enable the user to focus on real tasks as opposed to losing time and being distracted by interruption management overhead.  Decision making will improve because interruptions will be scheduled to minimize disruption.  Context recovery will improve because task transitions will be less jarring.  And key to our approach is the policy that the capabilities we envision will be driven by the constraints and requirements of C2 environments. 
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