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

Future long duration exploration missions (LDEM) conducted by NASA will have an increased need for crew autonomy
during routine and emergency procedures, due to the increased distance from Earth causing time delays in
communications. Presently, many procedures are completed with constant communication between the crewmembers
and mission control personnel. This need for increased autonomy will lead to a need for more information being stored
on board and accessed by crewmembers in a timely and context appropriate manner during procedural execution.
Emergent technologies in multimodal interaction such as augmented reality (AR) visual displays, spatial audio, and
tactile feedback are likely to play a role in mitigating this need, leading to what we define as "enhanced electronic
procedures." In this proposal we outline a research study which will use a multimodal enhanced electronic procedure to
determine the best tasks and cues to pair with sensory channels for procedural execution tasks. Past efforts by our group
have investigated procedural tasks using new technologies such as augmented reality and haptic cues. A ground-based
research study will determine the effects of crew performance, situational awareness, and trust with the use of
multimodal enhanced electronic procedures compared to traditional unimodal electronic procedures. The results of the
ground-based study will lead to deployment in an analog mission for validation in a flight-like environment. From the
lab and analog results, we will formulate recommendations for updated standards and guidelines for multimodal
interaction and electronic procedures.

New project for FY2019.
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