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Abstract: 
 
A significant trend in command and control human-systems integration is the design of decision-support 
systems that attempt to facilitate collaboration between the human operator and the automation. 
Unfortunately, whereas a large body of literature has been dedicated to describing both agents’ respective 
involvement in the decision-making process (e.g., Sheridan and Verplank 1978; Riley 1989; Endsley and 
Kaber 1999; Parasuraman, Mouloua et al. 1999; Linegang, Haimson et al. 2003; Hanson, Roth et al. 2004), 
none has explicitly encompassed higher level characteristics of collaboration than the mere function 
allocations of human supervisory control. We propose here an innovative framework that more accurately 
describes collaborative decision-support systems, a Human-Automation Collaboration Taxonomy or HACT. 
HACT provides a structure to characterize and determine the degree to which a decision-support system is 
collaborative, for evaluation and comparison purposes. Seven orthogonal dimensions were identified to 
constitute this framework: 

(1) “Decider”: what agent makes the final decision(s)? 
(2) “Moderator”: who moderates the search for a decision? 
(3) “Generator”: who generates the possible solution(s)? 
(4) “Interactivity”: what model do the agents use to communicate and interact? 
(5) “Transparency”: how transparent is the automation to the human? 
(6) “Adaptability”: how can automation adapt to the situation? 
(7) “Entropy”: what level of information aggregation is available through the interface? 

This paper presents in detail these seven fundamental dimensions and describes HACT application to 
several collaborative decision-support systems developed to assist human operators in the domain of 
mission planning tasks. 
 



Paper outline: 
 
Introduction: the need for a proper taxonomy to evaluate and compare decision-support system based on 
human-computer collaboration. 
 
Background: review of existing framework and taxonomies. 
 
HACT: presentation of the taxonomy and its dimensions. 
 
Application: application of HACT to Tomahawk mission planning and astronaut traversal path planning 
decision support systems. 
 
Discussion: how existing frameworks and taxonomies fit into HACT. 
 
Conclusion. 
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