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Zoom in and out
As you work on your poster zoom in and out to the level that is more 

comfortable to you. 
Go to VIEW > ZOOM.

Title, Authors, and Affiliations
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Image Quality Check
Zoom in and look at your images at 100% magnification. If they look good 
they will print well. 

ORIGINAL DISTORTED
Corner handles

G
oo

d 
pr

in
tin

g 
qu

ali
ty

Ba
d 

pr
in

tin
g 

qu
ali

ty

QUICK START (cont.)

How to change the template color theme
You can easily change the color theme of your poster by going to the 
DESIGN menu, click on COLORS, and choose the color theme of your 
choice. You can also create your own color theme.

You can also manually change the color of your background by going to 
VIEW > SLIDE MASTER.  After you finish working on the master be sure to 
go to VIEW > NORMAL to continue working on your poster.

How to add Text
The template comes with a number of 
pre-formatted placeholders for headers and text 
blocks. You can add more blocks by copying and 
pasting the existing ones or by adding a text box 
from the HOME menu. 

 Text size
Adjust the size of your text based on how much content you have to 
present. The default template text offers a good starting point. Follow 
the conference requirements.

How to add Tables
To add a table from scratch go to the INSERT menu and 
click on TABLE. A drop-down box will help you select rows 
and columns. 
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document. A pasted table may need to be re-formatted by RIGHT-CLICK > 
FORMAT SHAPE, TEXT BOX, Margins.

Graphs / Charts
You can simply copy and paste charts and graphs from Excel or Word. 
Some reformatting may be required depending on how the original 
document has been created.

How to change the column configuration
RIGHT-CLICK on the poster background and select LAYOUT to see the 
column options available for this template. The poster columns can also 
be customized on the Master. VIEW > MASTER.

How to remove the info bars
If you are working in PowerPoint for Windows and have finished your 
poster, save as PDF and the bars will not be included. You can also delete 
them by going to VIEW > MASTER. On the Mac adjust the Page-Setup to 
match the Page-Setup in PowerPoint before you create a PDF. You can 
also delete them from the Slide Master.

Save your work
Save your template as a PowerPoint document. For printing, save as 
PowerPoint or “Print-quality” PDF.

Print your poster
When you are ready to have your poster printed go online to 
PosterPresentations.com and click on the “Order Your Poster” button. 
Choose the poster type the best suits your needs and submit your order. 
If you submit a PowerPoint document you will be receiving a PDF proof 
for your approval prior to printing. If your order is placed and paid for 
before noon, Pacific, Monday through Friday, your order will ship out that 
same day. Next day, Second day, Third day, and Free Ground services are 
offered. Go to PosterPresentations.com for more information.

Student discounts are available on our Facebook page.
Go to PosterPresentations.com and click on the FB icon. 
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Construction of Lunar Infrastructure 
Leveraging Low-Latency VR/AR Teleoperation

          This work is directly supported by the NASA Solar System Exploration Virtual Institute cooperative agreement 80ARC017M0006.

Introduction
NASA is working to return humans to the Moon, creating a 
sustainable human lunar presence, by 2024. Alongside this mission, 
NASA has begun construction of the Gateway, soon enabling 
low-latency robotic operations on the lunar surface. Our research 
team is involved with the scientific mission FARSIDE, a NASA 
funded concept that would place a low radio frequency 
interferometric array on the farside of the Moon. Missions such as 
FARSIDE may require the robotic deployment of infrastructure and 
real time human-robot operations. Furthermore, lunar missions 
leveraging robotic teleoperation will also require new methods of 
failure recovery.

Expanding Teleoperation
Telepresence uses virtual technology to allow a remote operator to 
feel as if they were present in the rover’s environment. This has 
been proven to maximize information to the human operator, as it 
increases situational awareness and provides an immersive and 
detailed environment for the operator. Our physical telepresence 
implementation leverages a high-definition stereo-camera stream to 
the operator HMD with POV tracking. This technology can also be 
leveraged to generate virtual space representing the robot’s current 
state and environment through 3D scans. This allows for the 
development of virtual simulations, accessible in real time, for 
teleoperators to gain information communicated from the physical 
robot in a risk-free environment. 

Virtual Recovery Sandbox
Our experimental virtual recovery sandbox leverages high-fidelity 
virtual models of the Armstrong rover. Software interfaces are 
identical between our virtual and physical rover to create a 
transferable operation experience. Environments may be developed 
through virtual modeling or 3D scans taken from the physical rover. 
Within the sandbox, operators are provided a risk-free space with 
access to both egocentric control and exocentric observation 
interfaces to develop solutions to various robotic failures. 

Research Objectives
● Simplify the process of planetary robotic failure recovery
● Develop a risk-free and real-time failure response method 

leveraging cutting edge virtual technologies through our virtual 
recovery sandbox and telepresence interface

Rendered image of the Armstrong rover. 
This model is physically accurate for use in 

the virtual recovery sandbox

The Armstrong Rover

Equipped with a 6 DOF 
Crustcrawler Pro-series 
Robotic Arm, differential 

drive base and  ZED Mini 
(stereoscopic camera), 
Armstrong is the perfect 

candidate for lab 
experiments to validate 

solutions developed in the 
virtual recovery sandbox. 

The ZED Mini supports an 
operator telepresence 

interface to best represent 
the state of real-time 
remote teleoperation.

Armstrong’s telepresence interface. Two servo motors help to mimic the 
teleoperator’s viewpoint by tracking the HMD’s orientation

Assessing Virtual Solution Development
Through experimental process, we aim to validate the effectiveness 
of solutions developed for robotic failures in our virtual recovery 
sandbox. By providing participants time to create solutions in the 
virtual recovery sandbox prior to taking control of the physical rover, 
we can prove that the skills and solutions developed translate to 
real world teleoperation.

Possible failures seen within 
FARSIDE may include 

situations requiring 
teleoperators to adjust the 
alignment of of polarization 

axes of deployed dipole 
antennas on the surface.

Egocentric Control
● VR headset viewing 

through the “eyes” of the 
virtual rover; The rover’s 
stereo camera stream

● Rover manipulation

Ocular view of the Armstrong rover in a virtual simulation space

Exocentric Observation
● Free-moving 3rd person 

perspective
● Enabled through 3D scans 

from the robot
● Accessible within the 

virtual recovery sandbox  
in situations where the 
operator cannot be locally 
present with the robot
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