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DESIGN GUIDE

This PowerPoint 2007 template produces a 36”x48” 
presentation poster. You can use it to create your research 
poster and save valuable time placing titles, subtitles, text, 
and graphics. 

We provide a series of online tutorials that will guide you 
through the poster design process and answer your poster 
production questions. To view our template tutorials, go 
online to PosterPresentations.com and click on HELP DESK.

When you are ready to print your poster, go online to 
PosterPresentations.com

Need assistance? Call us at 1.510.649.3001

QUICK START

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
Start designing your poster by adding the title, the names of the authors, 
and the affiliated institutions. You can type or paste text into the 
provided boxes. The template will automatically adjust the size of your 
text to fit the title box. You can manually override this feature and 
change the size of your text. 

TIP: The font size of your title should be bigger than your name(s) and 
institution name(s).

Adding Logos / Seals
Most often, logos are added on each side of the title. You can insert a 
logo by dragging and dropping it from your desktop, copy and paste or by 
going to INSERT > PICTURES. Logos taken from web sites are likely to be 
low quality when printed. Zoom it at 100% to see what the logo will look 
like on the final poster and make any necessary adjustments.  

TIP: See if your school’s logo is available on our free poster templates 
page.

Photographs / Graphics
You can add images by dragging and dropping from your desktop, copy 
and paste, or by going to INSERT > PICTURES. Resize images 
proportionally by holding down the SHIFT key and dragging one of the 
corner handles. For a professional-looking poster, do not distort your 
images by enlarging them disproportionally.

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

You can also copy and a paste a table from Word or another PowerPoint 
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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NASA has set a goal to return to the Moon to conduct lunar and 
space science while also preparing for future human exploration 
missions. Current failure response methods used by NASA for 
rovers consist mainly of using hardware duplicates which are 
costly and time consuming to assemble. In response, we 
propose a virtual reality (VR) training simulation of the rover and 
its environment. 

Introduction

Research Objectives

● Use of CAD models of the rover for accurate simulation
● 3D scans can recreate environment/assembly space
● Ability to manipulate gravity and physics model
● Risk-free solution development sandbox
● Immersive VR perspectives
● Operator use for failure identification and solution development

Our Robot

● Simplify the process of planetary robotic failure recovery
• Specifically assembly failure

● Create virtual recovery simulation
● Compare the effectiveness of problem solving in a virtual 

recovery sandox to a physical recovery sandox (Mars Yard). 

M. Bell, A. Kumar, P. Curlin, J. Burns

Telerobotic Assembly Recovery Using Virtual 
Training for Low-Latency Lunar Applications

Armstrong Rover
● 6 DOF Crustcrawler 

Pro-series Robotic Arm
● Differential Drive Base
● Pan/Tilt ZED Mini 

(Stereoscopic Camera)
● Jetson Xavier (On-board 

Computing Unit)
● Arduino Microcontroller
● 30000mAh Power Bank

Physical Recovery Sandbox

Rendered image of the Armstrong Rover. 
Note that this model does not contain the 

pan/tilt mounting for the ZED Mini.

Future missions call for the deployment and assembly of 
infrastructure across the lunar surface. A prime example, 
FARSIDE, requires the deployment of radio antennas over 
roughly 40km of lunar surface to build a low frequency radio 
array.  All of this will be done through collaborative robot-human 
interactions. These new real time methods call for a faster and 
more effective failure response model. After developing a virtual 
recovery simulation, we will compare it to traditional failure 
recovery methods. If effective, a virtual failure recovery method 
could save time and resources while providing more accurate 
information to the operator.

Future Work

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

ZED Mini 
stereoscopic 

camera
StereoLabs

Curiosity’s earthbound duplicate, Maggie, in the Mars Yard, a simulated 
Martian environment used to simulate the conditions that Curiosity 

experiences on Mars.

● Virtual model of the rover containing 
physics and materials

● Prefab assembly objects
● Terrain model configuration
● Egocentric teleoperation 
● Exocentric Viewpoint - Ability to move 

around and view the assembly 
environment

Exocentric Observation
● Free-Moving 3rd Person 

Perspective
● Failure Assessment

Egocentric Control
● VR Headset viewing 

through the “eyes” of the 
virtual rover

● Rover Manipulation

Virtual Recovery Sandbox

Control Interface
● Oculus Quest
● PC w/ RTX 2060
● Xbox Controller
● Virtual Simulation

● Operator may switch between perspectives as desired
● Virtual rover control interface mirrors physical model
● Assembly objects and environment may be reset

Ocular view of the Armstrong rover in a virtual simulation space

The Armstrong Rover in a regolith simulant testbed at NASA Ames 
Research Lab.

Note: Picture shows rover with a monocular camera instead of a 
stereo camera

● Represents current failure response method
● Hardware duplicate of the rover in a reconstructed environment 
● Physical access provides tactile feedback

Benefits of Virtual Recreation
● Fewer inaccuracies in recreation
● Ability to replicate gravity
● Cost efficient solution
● Accessible to anyone with a VR headset

Exocentric Observation
● Free-Moving 3rd Person 

Perspective
● Failure Assessment

Egocentric Control
● Stereo passthrough to VR 

Headset viewing through 
the “eyes” of the physical 
rover

● Rover Manipulation

http://www.facebook.com/pages/PosterPresentationscom/217914411419?v=app_4949752878&ref=ts

