
RESEARCH POSTER PRESENTATION DESIGN © 2022

www.PosterPresentations.com

QUICK START GUIDE
(THIS SIDEBAR WILL NOT PRINT)

This PowerPoint template produces a 44”44" presentation poster. You can use it 
to create your research poster by placing your title, subtitle, text, tables, charts 
and photos. 

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

To print your poster using our same-day professional printing service, go online 
to PosterPresentations.com and click on "Order your poster".

This is a template for a 
presentation poster

44 inches tall
by

44 inches wide

Important: Check the template size
Before you start working on your poster and 
to avoid printing problems check that you 
have downloaded and that you are using the 
correct size template for your poster 
presentation.
This template can also be printed at the 
following sizes without distortion and without 
any additional formatting:
36 tall x 36 wide
42 tall x 42 wide
48 tall x 48 wide

How to Zoom in and out
Use the PowerPoint zoom tool to adjust the 
screen magnification to view comfortably. 
PowerPoint provides 2 ways to zoom: 
1. On the top menu bar click on the VIEW tab 
and then click on ZOOM. Choose the zoom 
percentage that works best for you. 
2. For better zoom flexibility, use the zoom 
slider at the bottom right of the window.

Ruler and Guides
The dotted lines on his poster template are guides.  The horizontal and vertical 
guides will help you align your poster elements accurately. Text boxes and other 
elements will ”snap” to the guides and stay within the boundaries of the columns. 
To hide the guides go to VIEW and uncheck the Guides box.

Headers and text containers
Included in this template are commonly used 
section headers such as Abstract, 
Objectives, Methods, Results, etc. 
- Click inside a section header to add its text. 
- To add another header, click on edge of the 
section box so that it is outlined. Copy and 
paste it. 
- To increase its size, click on the white 
circles and expand to the the desired size.

Adding content to the poster
Start by adding your text to each section without spending too much time with 
formatting. Use the default font size even if your text extends beyond the bottom 
of the poster. Continue until you have added all your content including text, 
graphics, photos, etc. Once you finish adding your content you can go back and 
format your text as needed.
- If you run out of room, try to reduce the size of your fonts and/or the size of 

your graphics. If there is a lot of empty space try to increase your font sizes and 
the size of your graphics. The font used for references can be smaller.

Photos
You can add photos 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 white corner handles 
(dots). For a professional-looking poster, do not distort your images by stretching 
them disproportionally.

Quality check your graphics
Zoom in and look at your images at 100%-200% magnification. If they look clear, 
they will print well. 
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How to change the template colors
You can change the overall template color theme by clicking on the COLORS 
dropdown menu under the DESIGN tab. You can see a tutorial here: 
https://www.posterpresentations.com/how-to-change-the-research-poster-template-c
olors.html

You can also manually change the color of individual elements by going to VIEW 
> SLIDE MASTER. On the left side of your screen select the background master 
where you can change the template background, column sizes, etc. 

After you finish working on the SLIDE MASTER, it is important that you go to 
VIEW > NORMAL to continue working on your poster. 

How to change the column layout configuration
You can manually change the configuration on the columns by going to VIEW > 
SLIDE MASTER. You can delete columns, resize them or modify them as 
needed for your layout. 
You can see a tutorial here: 
https://www.posterpresentations.com/how-to-change-the-column-configuration.ht
ml

How to hide the QUICK START GUIDE 
bars from the sides of the template
The Quick Start Guides are outside the 
template’s printable area and they will not be on 
the printed poster. 

If you create a PDF file from your template, the 
guides will not be included.

To hide the guides click on the Home tab (top of 
the screen) and then click on the Layout button 
below to see the available layouts. Choose the 
Without Guides layout.

How to preview your 
poster prior to printing
You can preview your poster 
at any time by pressing the 
F5 key on your keyboard. 
You will see on the screen 
what's on your poster and 
how it should look when 
printed. Press the ESC key to 
exit Preview.
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How to 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. You can 
have your poster printed on professional papers, fabric for easy traveling and a 
variety of other materials. 
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 
time) Monday-Friday, your order will ship out that same day. FedEx Next day, 
Second day, Third day, and Free Ground services are offered. 

Go to PosterPresentations.com for more information.
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REACCH represents the culmination of developments in directional mechanical 
adhesives, such as gecko adhesion, and the advancement of miniaturized 
electrostatic adhesion pads to create a mutually beneficial combination that 
increases the strength of both adhesion methods to a degree greater than either 
could achieve independently. 

The combination of these two, known as electrostatic/gecko adhesion (EGA) is 
further supported by installing it on articulated robotic tentacles that provide high 
geometric conformance. The level of dynamic, flexible grip enabled by this combined 
REACCH system drastically expands the type of objects that can be captured in 
terms of their material composition, surface contiguity, and overall geometry, as well 
as in their orientation and attitude motion on orbit. The on- demand soft capture 
methodology through multiple contact points on each tentacle support a variety of 
distinct functions promoting safe space operation, including contact/grapple of 
cooperative satellite clients for handoff, object anchoring for temporary stability, and 
retrieval of selected objects for ADR. 

Currently available technology primarily relies on docking adapters, targeting 
fiducials, and sometimes provided telemetry. These technologies use pre-existing 
models or prior inspection missions to understand what their target looks like before 
embarking on a retrieval mission. Unlike the currently available technology, REACCH 
utilizes novel applicators and EGA to assist in the capture of unprepared objects 
which has been widely unexploited in ADR missions thus far. 

The REACCH system will be supplemented in the full ADR mission by the KMI 
proprietary TumblEye technology, recently selected for an Air Force research 
contract,to enable rendezvous, retrieval, and relocation without requiring previous 
knowledge of the target’s geometry, orientation, or tumble rate. By proving these 
distinct hardware and software technologies and integrating them with one another, 
KMI can accomplish repeatable, efficient ADR.

Innovation

The technology development goals and project aims are to validate the capability of 
a Reactive Electro-Adhesive Capture ClotH (REACCH) to reliably interact with and 
capture free-floating objects of various surface conditions and materials in a 
microgravity environment, in order to illustrate the capacity of the patented 
technology to safely retrieve debris objects for ADR. 

Achieving this goal entails the capture of a target (defined as a grapple reducing 
relative velocity to 0m/s), securely (force exerted by REACCH is translated rigidly into 
the target), and non-destructively (no loss of function for REACCH or dismantling of 
the targets). 

The specific objectives of this project include: 
● Demonstrate capture of a free-floating target object with REACCH by securing the 

object with REACCH’s tentacles and negating relative motion between the two 
objects

● Demonstrate capture of target objects having smooth surface conditions, such as 
flat panels of Kapton, Pyralux, acrylic, and carbon fiber 

● Demonstrate capture of target objects having rough surfaces, such as MLI 
blanket, solar cell arrays, and 3D printed surfaces with large and small bumps 
covered in Kapton 

● Demonstrate release of a captured target with no remaining residue, damage, or 
indication of previous adhesion 

Conducting this testing and successfully demonstrating these secure capture 
capabilities in a microgravity environment that provides 6DOF will elevate this end 
effector technology to TRL 6 by completing a system prototype demonstration in a 
relevant space environment. Additional demonstration, test conditions, data 
collection, and research will be conducted as possible. 

Technical Objectives & Outcomes

KMI is a space solutions company based in Marquette, Michigan developing technology 
to rendezvous, retrieve, and relocate objects in orbit to safeguard space and the services 
from it. Growing from academia and industry, KMI is moving from the lab to LEO in 2024.

With a future fleet of AI/ML enabled spacecraft to non-destructively secure a variety of 
in-space opportunities, KMI will be moving kilograms kilometers for decades to come.

Company Information

With the free-floating nature of Astrobee and non-crew controlled operation, the 
testing of REACCH onboard an Astrobee is an ideal stand-in for the later spacecraft 
mission intention of the technology. The relative size between REACCH and the 
Astrobee is analogous to the fullscale REACCH system and supporting spacecraft, 
allowing confirmation of the overall motion and functionality of the assembled 
system in 6DOF. This will uniquely demonstrate the system prototype in a relevant 
space environment, progressing REACCH to TRL 6. 

Due to the eventual application of REACCH in outer space, the 6DOF and 
microgravity interaction, and specifically for REACCH’s EGA portions, it is unlikely to 
expect an advanced simulation to accurately determine the non-perfect scenarios 
that might be presented in live testing of REACCH on the ISS. 

Additionally, significant ground-based R&D has been and will continue to be utilized, 
but is limited to 3DOF testing and air tables that simulate microgravity situations while 
lacking the additional angles of force that might impact the performance of the 
technology. Ground testing can increase DOF or negate gravity, but over the duration 
of an experimental test, it is prohibitively difficult to create an environment that 
provides the necessary 6DOF and negated gravity.

Unique Capabilities

Previous & Related Efforts
Previous endeavors aboard the ISS have included different applications of gecko 
adhesion for conceptually testing the technology in microgravity. 

● From April 6th to April 15th of 2021, Stanford University led an experiment with 
their gecko gripper, which also utilized the Astrobee system and Gecko adhesion 
with a micro-wedge design, similar adhesion to this experiment (Cutkosky and 
Pavone 2021). 

● TU Braunschweig also performed their experiment in the beginning of 2021, 
known as Reduced Gravity Docking Experiment Using Gecko Adhesives 
(REGGAE), which successfully docked two Astrobee units together, supported by 
gecko adhesives (INM – Leibniz-Institute for New Materials 2021).

● This project is a further development by focusing on a more specific use-case, 
especially as a continuation of previously proposed research by University of 
Southern California (USC). KMI is proposing a new REACCH prototype to continue 
developing and demonstrating this gripper technology. 
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Astrobee Payload Demonstration of REACCH Capture Mechanism

The current REACCH ground prototype has been tested with two distinct pairs of 
tentacles: one continuous, flexible pair and one segmented, jointed pair. Each single 
pair of tentacles has completed 3DOF feasibility testing at USC. Under this project, 
sponsored by CASIS, the ISS flight prototype will move forward with a two-pair, four 
tentacle system incorporating the segmented tentacle design, and will expand the 
demonstration to capture in all axes, testing several cycles of free-floating target 
capture, with swapped target surface coverings between captures to provide the 
necessary variety of materials and surface conditions.

REACCH is currently at TRL 5, having completed testing and demonstration in a 
relevant ground laboratory environment with the University of Southern California 
(USC), in conjunction with Air Force Research Laboratory (AFRL) through a 
SpaceWERX Orbtial Prime effort, following co- development with NASA Jet 
Propulsion Laboratory (JPL) through a DARPA effort.

Development

Patent No.: US 11,661,217

USC Video Demos

ADR Spacecraft: Laelaps
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