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Task Description:

Increased system automation is critical for enabling more independent operation on long-duration and farther-distance
space missions. Effective integration of human and automation elements is critical to success; this is demonstrated by the
widespread involvement of poor Human-Automation Integration (HAI) design as a contributor to accidents and
incidents in the sister application domain of aviation, where more data are available. While much is known about HAI
design from research in aviation, long-duration space flight adds demands for robustness that are not well understood.
HAI designs must be robust in supporting a variety of tasks playing out in circumstances that were impossible to fully
anticipate, executed long after any training on these functions, by operators who must be competent in many types of
work rather than specialists in any one. 
The proposed research has an analytic and empirical strand. The purpose of the analytic strand is to provide methods and
tools for measuring automation-to-work (ATW) alignment, for use guiding development and evaluation of HAI designs.
The purpose of the empirical strand is to assess whether measured ATW alignment of HAI designs predicts the
learnability of those designs, an important aspect of robustness. By ATW alignment we mean the correspondence
between the elements and structure of interaction with the elements and structure of the work. Needs analysis identifies
elements and structure of the work. In the analytic strand we will develop a scoring method for measuring alignment.
Our approach draws on and integrates a wide set of observations and proposals in HAI, Human Computer Interaction
(HCI), Work Domain Analysis (WDA), and related disciplines. In the empirical strand we test the prediction that HAI
designs that align with work more strongly will be easier to learn, particularly, easier to master using the automation for
novel problem solving. We test this hypothesis by identifying and measuring designs that differ in ATW alignment and
then comparing the designs with high versus low scores for how easily they are learned, how well retained, and how
flexibly they can be used. 

  

Rationale for HRP Directed Research:
This research is directed because it contains highly constrained research, which requires focused and constrained data
gathering and analysis that is more appropriately obtained through a non-competitive proposal. 
  

Research Impact/Earth Benefits:   

Task Progress:

In FY2013, the investigation team developed the Automation to Work Alignment matrix for an analogous domain in
aviation. The aviation domain was chosen because the team had access to different interface concepts that are designed
to accomplish the same tasks with access to expert users and validated metrics. 
The process of developing the matrix has produced a need for database and statistical analysis development to deal with
the complexity of mapping description of work activities to descriptions of the behavior of specific technologies for
completing the work. In particular the team has worked on the development of bi-clustering methods that allow sorting
and grouping of related work functions and technologies. The team is currently preparing an empirical study to test the
ability to use the method to assess alignment between two proposed automation interfaces. 
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