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The primary aim of this advanced extravehicular activity (EVA) research effort is to collaborate with, support and
leverage the ongoing EVA Crew Performance Project: Thermal and Physiological Support. The advanced EVA group at
Massachusetts Institute of Technology (MIT) will analyze, model and perform human and spacesuit robotic testing to
provide biomechanical and metabolic results to better understand human performance in partial gravity. There is a need
to advance our understanding of locomotion and mobility requirements, EVA tasks (a day in the life of a lunar
astronaut), and metabolic costs, all of which should drive the design of future EVA partial-gravity spacesuits. 
To support current advanced EVA biomedical and metabolic research and to provide modeling, data analysis and
robotic spacesuit testing for partial-gravity exploration in support of human spaceflight, we will research in three related
areas of our expertise to enhance our collective understanding of astronaut locomotion, human and robotic tools, and
rigorous data analysis and modeling for exploration EVA. 
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Task Description:
Specific Aims 

1. Identify biomechanics and energetics knowledge gaps for EVA, provide data analysis support for ongoing NASA EVA
experiments (underwater, pogo and parabolic flight), and perform enhanced MIT exoskeleton (EVA simulator)
locomotion experiments. 

2. Produce EVA dynamic analysis and modeling for partial gravity and simulated environments in collaboration with
NASA Johnson Space Center (JSC). 

3. Conduct human and robotic testing for advanced EVA motions utilizing the robotic spacesuit tester currently on loan
to MIT from NASA, develop task-specific parametric analyses, and further EVA path planning capabilities by
incorporating metabolic algorithms from JSC and enhancing the current MIT capability by incorporating numerous
representative EVA tasks. 

  

Rationale for HRP Directed Research:   

Research Impact/Earth Benefits:   

Task Progress: New project for FY2007. 
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