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® Secure Collaboration

® VR/Desktop/AR* (Hololens 2)
Developed in Unity /C#
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Other Toolkits
MATLAB
SPICE
Virtual
Data

Explorer
APID MODEL (VDE)

. IMPORT TOOL o

Integration witl \ the Robo gration with NASA Internet Integration with NASA Open

Operating System to get of Things (loT) Platform to get Source tool to convert on-
ter (GMSEC) to get

robotic telemetry industry standard telemetry demand CAD models to GLTF
raft /instrument

and control /interact with (XR Ready file format)
elemetry and secure XR

systems
collaborgtion




Operations

Phase
Mission Ops &
Data Analysis

Phase A
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Phase C/D
Design &
Analysis Development

Pre-Phase A

Conceptual Studies

Phase B

Definition
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Procedural rocks on the lunar surface

Lightweight path terrain visualization

“MiniMap” view with path
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We used the Cinder
Lake Crater Field near
Flagstaff AZ at night to
simulate a lunar south
pole terrain, with
artificial low-angle sun
lighting.
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. GPS Tracking Results:
| For traverses with no AR
| assistance (A), GPS
| tracks of
participants show a
range of paths taken.

\

(For traverses with AR
guidance (B), GPS tracks
converge tightly on EVA

path and stations.
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How the customer
explained it

How the Project

Leader understood it

How the Analyst
designed it

How the Programmer
wrote it

How the Business
Consultant described it

How the project
was documented

What operations
installed

was billed

How the customer

How it was supported

What the customer

really needed

General Dwight
D. Eisenhower




. Waypoints
Pointcloud of prior LIDAR

scan to help navigation in
dark




Designc

. Waypoints
Pointcloud of prior LIDAR
scan to help navigation in
dark

lope.
recision is
g it with an
't help (a Unity app)
did work: Image Matching
allowed us to match AVP user's
physical location to LIDAR scan'
visualization and correlate it with

the map shown in MRET@HQ.




upport
runtime

ption: Cannot find
patialPointer'
ayoutNotFoundException in
Desig SpatialCore:

Waypoin’rs . Never found out what caused those
Pointcloud of prior LIDAR errors: instead, we brought MRET

scan to help navigation in source over to an AVP sample
dark project, alleviating that issue.




Desic

: Waypoin’rs
Pointcloud of prior LIDAR

scan to help navigation in
dark

led to

a Unity
pbuilding and

 AVP.

get to more interesting
tionality, like Image Matching, -
shaders, .., .., .., those might not |

show up in the P2D. No errors, no
warnings. To test those components;

you must build and deploy to AVP.
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Desic

: Waypoin’rs
Pointcloud of prior LIDAR

scan to help navigation in
dark

pt to
g a Unity

ust (re)build into an
rom Unity each time
) make a change: then customize
the Xcode project as needed (set |
signer, add custom files, etc.), and
only then build&deploy it into your
AVP. Hours of wasted time.




ith

ou have
or (rare)
dot, assume its
olem / fault / issue /
Desic ‘ 9, and not your error.

. Waypoints 2. Once we started following that

Pointcloud of prior LIDAR approach, it saved us time while

scan to help navigation in debugging issues and finding

dark workarounds.



Desic

: Waypoin’rs
Pointcloud of prior LIDAR

scan to help navigation in
dark

ssues
Unity, report
ise) support,
h them to extract
l) answers.
ontrast, Apple developer support
team was very helpful for our project
and helped us avoid getting stuck
with unsolvable issues.




e

lering to
don”

earn Swift instead
our project natively in

: : Desic de.
. Waypoints 3. Do find out who is your helpful
Pointcloud of prior LIDAR developer contact at Apple and

scan to help navigation in work with them!
dark



Desic

: Waypoin’rs
Pointcloud of prior LIDAR

scan to help navigation in
dark

g Image
g the user.
usion to keep track
on: as our environment
nostly dark (Lunar south pole),
AVP was unable to rely on visual |
cues, while the open ground didn’t

provide enough anchors
(landmarks) for LIDAR to latch on.
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D‘esig S

. Waypoints

Pointcloud of prior LIDAR
scan to help navigation in
dark

sers to
ard the ground
tracking).
o orted to AVP and can
ed for future projects.
Extra Vehicule Activities were
successfully tested at the Flagstaff
site, with paths, waypoints and point
cloud synced with GSFC view.
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@ Unity - D

File Edit Obji To I i i igging J K ixed Rea MRET VirtualCameraManager Volume Rendering plex Window Help

D O Layers v Layout

Game ¥ Display1 ¥ Full HD (1920x1080) ¥ Scale @ 0.91x & LeftEye ~ W B Stats Gizmos ¥

b
|

Q Message Received {"message-id":"ca27a9b3-0225-4222-9210-40dfb837e156","timestamp":1751553247 "event-type":3,"modifying-client":"72f50fe6-1301-431c-88b8-6826bfa4600b" "entities":[{"entity-name":"Laser","parent-id":"3ab1¢ f,‘ § S G)
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® Bright light

®* We were able to barely meet goals of our use case using Apple Vision Pro by

managing requirements




Ur expectations

® Development in U

® Unity APIs for AVP are missing or can behave differently
® Full suite of AVP APIs may not be accessible from Unity
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