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This task is part of the Human Capabilities Assessments for Autonomous Missions (HCAAM) Virtual NASA
Specialized Center of Research (VNSCOR).

The objective of this research is to provide recommendations for augmenting human situation awareness (SA) and task
performance through multimodal displays and communication pathways based on empirical evidence. Specifically, we
will evaluate the effectiveness of several multimodal Virtual Reality (VR) techniques in providing spatial and temporal
SA to a human operator controlling multiple semi-autonomous agents. Our testbed will simulate a Long-Duration
Exploration Mission (LDEM) inspection task using the ground-based Massachusetts Institute of Technology (MIT)
Synchronized Position Hold, Engage, Reorient, Experimental Satellites (SPHERES) platform enhanced with NASA Jet
Propulsion Laboratory (NASA-JPL) automatic scene reconstruction capability. A human study will be conducted with
the human supervisor providing commands to the SPHERES using images rendered in a virtual environment. The results
of this project will provide empirical evidence for revising portions of NASA-STD-3001 and the NASA Human
Integration Design Handbook (HIDH) that guide interface design for effective SA and task performance. There is a need
to expand current guidance on responsive displays, especially when integrated with VR technologies, to enable SA for
relevant operational tasks.

The proposed project will integrate current NASA-JPL technology within a small robotic satellite testbed to examine the
bi-directional communication between the human-robot team to enable improved SA. We propose the following specific
aims: (1) Integrate and extend existing capabilities at JPL and MIT into a testbed for examining information
communication between human-autonomy teams and (2) Evaluate SA, trust, and task performance within a
ground-based study with selected communication modalities and information displays.

New project for FY2019.
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