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: R, REDUCING AGENCY-
WIDE COSTS OF XK OR XR COMMUNICATION.




3D MODELS

Rapid Model Import Tool (RMIT) —
Converts CAD models to XR-ready gLTF
models

Goddard Mission Services Evolution
Center (GMSEC) — Loosely coupled
publish/subscribe middleware for Mission
Operations and other domains.
Standardized messages now OMG
standard

XR

Mixed Reality Exploration Toolkit (MRET) -
Rapidly build XR environments for NASA
domain problems




& MRET Part Creator — O

Part name: ||

Vendor: | +

Description: |¥:.:._ na

Notes: Optiona

Subsystem name:

Documentation:

Batch or interac

Part type:

Generate Colliders: None v

min mass (kg): max mass (kg):

Open Source Alternative for PiXYZ x: y: |0.01 2 z

Tobe infegrated o Idle: Avg: |0.01 :| Peak: |0.01 :| Cont:

Integration with MRET Part fc

Create Part

ext/RMIT Release



ement (avoid

/Subscribe Messaging API

¢ Standardized Messages (now OMG standard)




* Authority to Operate with approximately 20 GSFC and ARC missions and 10 Space Force missions

Not just for Mission Operations!
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* Commonto
measurement tools,
lunar and planetary lighting models,

® Access to NASA data sources. Easy to use and powerful
secure communications infrastructure for all VR NASA

applications using the Goddard Mission Services Evolution
Center (GMSEC) architecture

Primarily VR but limited AR has started rolling out as
of September 2021


https://software.nasa.gov/

DRIVE MODELS FROM REAL-
TIME TELEMETRY. INTEGRATES

WITH GMSEC, ROS, MATLAB,
SPICE, AND 42
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PROJECT BASED TOOLFOR  COMMON TOOLSET, E.G.,
RAPIDLY BUILDING XR MOVE, MEASURE, DRAW,
ENVIRONMENTSFOR NASA  VOICE, NOTES, ANIMATION...
DOMAIN PROBLEMS



Final IK
Embedded Browser
UMP (Win, Mac, Linux, WebGlL)



https://github.com/nasa/Mixed-Reality-Exploration-Toolkit

~ University of North
Texas

Johns Hopkins Applied
Physics Laboratory

*ﬁ Future Release



®* Rapid Mode
* NASA loT Platform™
* NASA 3D Shared Obiject Repository™

KNOT yet funded




MRET is GMSEC-Compliant

Other GMSEC Components can drive VR,
e.g., provide situational awareness by
subscribing to real-time telemetry messages
to drive 3D models of spacecraft

MRET can use GMSEC for collaboration,
allowing collaborative sessions on secure
networks, even over VPN
Sltuarional Awdreness, Automarion)

Automation Situational
Tools Tools

GMSEC Message Bus Middleware

S’andd

Messages



NASA IOT PLATFORM*

Integration with the General Mission ] Robot Operating Integration with NASA Internet of Things
Services Evolution Center (GMSEC) to get System to get robotic telemetry (loT) Platform to get industry standard
spacecraft/instrument telemetry and telemetry and control /interact with

secure XR collaboration systems

* Not yet funded
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ROS/IoT* provide other standardized data

*

ot yet funded






* Network Topolo

® Science Visualization (Point
Terrains)
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® Perform Fit-checks and
Early

®* Master Equipment Lists

® Included Example Collection of off-
the-shelf (OTS) Cubesat parts




® Instrument swathe Orblt ‘ J allzat|0n

Using the ) & eallty Exploration Tg oIk|t
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® Driven by telemetry from
GMSEC /ROS#
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Augmented Virtuality View 5 rbjeééd Tool Camera

Virtuality courtesy of Johns Hopkins University Laboratory for Computational Sensing and Robotics (LCSR)
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Driven b

GMSEC/ROS
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Spacecraft with parts highlighted by
limit violations
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Virtual Réclﬁy

Planning

Fit Checks
Reach & Access
Harness RoGting
Training ,
Walk-throughs
Pre-Viz




NATO ¢

Centre of Excelle

Defense Exercises (CDX) datasets both du
the Locked Shields exercise and in various
conferences and demos
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Procedural rocks on the lunar surface

Lightweight path terrain visualization

“MiniMap” view with path




® Visualize landscape-scale
point clouds as a single

dataset, including colored
point clouds derived from
data fusion techniques

Enable virtual
collaboration

Visit and revisit remote

field sites

Increase scientific return
from NASA’s investments in

airborne and satellite
platforms
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National Aeronautics and Space Administration
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analysis of mov

“would have been much harder to spot

without this app”

Porting PointCloudsVR data and algorithms

to MRET for GAIA Citizen Science Project

Imports GAIA data as Point Cloud




* Reduce cost/risk and k

®* Open Source and Partnerships benefit everyone in the space mission domain
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