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Using Virtual Reality for Worksite Analysis
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NASA . .

— NASA MSFC Human Factors Engineering

 NASA Marshall Space Flight Center (MSFC) Human Factors
Engineering (HFE) Team Is implementing virtual reality (VR) and
motion capture (MoCap) into HFE analyses of various projects

through its Virtual Environments Lab (VEL). This complements

the long history of analyses completed using mockups.

* These techniques are being implemented for
« Concept of development of Deep Space Habitats (DSH)
« Design and analyses for NASA's Space Launch System (SLS)
* VR utilization in the VEL will push desigsn to be better
formulated before mockups are constructed, saving budget and
time.
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Human Factors Engineering at MSFC

SLS Responsibilities of HFE team:
Worksite analyses for SLS pre-launch integration activities
= Evaluation of concepts introduced by ED04 (ACO) —:::,“i*\w [
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= MSFC’s HFE team responsibilities include: T
Verification of HFE requirements m

» Early VR assessments of designs for design improvement




Current Processes

Physical SLS Mockups NASA’s SLS in VR Deep Space Habitat in VR
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w MSFC’s Virtual Environments Lab
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s VR Equipment in VEL

Synertial
HTC Vive HMD HTC Base Station VR/Mgcap Gloves HP Z Backpack Computer

vV




e

VR as an Engineering Design Tool

 Visual Immersive experience
Into CAD models

 1:1 model size

| !‘i"‘/ﬁ - Process Simulate Human (PSH)
e * For VR Visualization of
- /E' Engineering Models
- Adds depth to design reviews = -~ —=- ! - Tools like measurement

_ = | and note taking
 Avariety of tools within VR = —  Models can be pulled
programs |

apart for examination
« Routing paths for wiring or
other utilities

* Video comparisons




- Physical Mockup vs VR

- Physical mockups |

take time and
materials to build
and assess

- Offers haptic/

- In the human factors
program multiple
mannequins can be
created to compare
human percentiles

physical feedback / doing tasks

- Some physical p i # - Multiple versions of a
barriers and | *  design can be
sensations cannot assessed faster
be felt within VR, — - lterations on the
making physical design can be
mockups preferable| performed before the

for some tasks & mockup is constructed




VR and Physical Mockups

Demonstration of 5t

percentile American female Demonstration of platform heights Demonstration of platform heights
o : : reach study reach study
Sl R First Height Look Final Height Look

physical mockup




o VR Analvsis

5th percentile Female showing
connector panel reach and access
and view of the connector panel
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Ability to
annotate
and sketch

Ability to
move/rotate
parts







asa Deep Space Habitat in VR

« Advantages of VR for DSH
» Configurable components




Conclusions

= 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.

= Using VR with the DSH allows for more conceptual work to be tested within
a limited budget.

* |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 quality worksite environment for the
technicians assembling the vehicle at KSC and the astronaut crew during
on-orbit operations.
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