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Human Factors at NASA MSFC
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 MSFC’s Human Factors Engineering (HFE) team is responsible for all worksite analyses 

performed for the SLS pre-launch integration activities at Kennedy Space Center (KSC).

 There is a wide variety of tasks associated with pre-launch integration activities and it is 

important to verify that vehicle integration will be successful early in the design process.

 MSFC HFE assess that associated tasks:

 Can be done safely.

 Can be performed by a 5th percentile American Female to a 95th percentile American Male.

 ~5’ 1” – 6’ 1”



XR Definitions
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• Virtual Reality (VR): Virtual reality allows immersive 

experiences, which can be created using real-world 

content (e.g. pictures), purely synthetic content (e.g. 

computer graphics (CG) models) or a hybrid of both 

(e.g. CG models with texture maps)

• Augmented Reality (AR): Augmented reality overlays 

CG content onto the real world, but this content is not 

anchored to or part of the real world. The real-world 

content and the CG content do not interact with each 

other (e.g. the CG viewpoint does not change).

• Mixed reality (MR): Mixed reality (sometimes 

referenced as hybrid reality) overlays CG content 

onto the real world, and it is anchored to and 

interacts with the real world in real-time (e.g. the 

CG content scales in size as the user changes 

viewpoint).

• Motion Capture (MoCap): is the process of 

recording the movement of objects or people. 

(source - https://www.foundry.com/industries/virtual-reality/vr-mr-ar-confused  

- https://www.vicon.com/what-is-motion-capture )
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NASA MSFC Virtual Environments Lab
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NASA MSFC Virtual Environments Lab
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NASA MSFC Virtual Environments Lab
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VEL Software Tools

• Process Simulate Human (PSH)

• For VR Visualization of Engineering Models

• Tools like measurement and note taking

• Models can be pulled apart for examination

• Unity

• For VR experience

• Can import models for examination

• HTC/Steam gaming software

• VR HMD software

• Vicon Blade MoCap
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Advance Concepts Office’s Deep Space Habitat in Unity
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VR as an Engineering Design Tool

• Visual immersion into CAD models

• Real size comparisons, 1:1

• Can be utilized during design reviews 

to display and discuss design options

• Routing paths for wiring or other 

utilities

• Video comparisons
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Current Processes
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SLS Mockups SLS in Virtual Reality
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Physical Mockup vs VR
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Virtual Reality HFE Analyses for NASA SLS
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Virtual Reality HFE Analyses for NASA SLS
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Virtual Reality HFE Analyses for NASA SLS
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Virtual Reality HFE Analyses for NASA SLS
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Conclusions and Questions

 The VR work performed by the HFE team at MSFC has allowed fast 

changing layouts to be analyzed by various departments with minimal 

impact to cost or schedule. 

 Implementing these methods for SLS allows for VR use in early design 

cycles, saving time and budget. 

 Utilizing the resulting HFE analyses improves usability and safety. 

 Ultimately, the goal is to provide a safe environment for the technicians 

assembling the vehicle and the astronaut crew at launch
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