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The primary objective of this project is to provide empirical evidence supporting design guidelines for automated
electronic checklists for robotics operations. We use International Space Station (ISS) robotic arm operations as our
proxy for general arm or rover operations but we will develop scenarios that test a crew’s ability to operate more
autonomously than in ISS operations.

The proposed project will have the following two specific aims:

1. Develop a prototype display for supporting robotics operations that integrates the electronic procedures with the
displays for performing robotics tasks. The design process will begin with a hierarchical task analysis approach to drive
out functional and information requirements for the display. Lessons learned from the development of aviation
electronic checklists will also be considered in the design. We will also augmented our prototype design with the
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capability for automated execution of the procedural steps. This prototype will be built on the MIT (Massachusetts
Institute of Technology) ISS robotics simulation that has previously been used in several National Space Biomedical
Research Institute (NSBRI) projects.

2. Complete human-in-the-loop studies that investigate the following questions concerning design choices for the

Task Description: . L
ask Vescription integrated display:

a. Does the prototype electronic checklist enable the same or better situation awareness during task execution while
minimizing mental workload when compared to current practice?

b. What is an appropriate allocation for procedural step execution between human operator and automation for both
nominal operations and off-nominal time-critical operations? How does the reliability of the automation affect the ideal
allocation of steps?

c. Does the use of automated procedural step execution increase or decrease the information requirements when
executing multiple procedures?

The project results will provide a design method, implementation guidelines, and supporting empirical evidence for
designing electronic checklists for other tasks.
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