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6 Agenda

Agenda:

Please average less than 10 minutes each, I'm targeting a 1.5 hour meeting time, Thanks!
0 NASA Ames, Introductions

1 NASA Ames, SPHERES Facility Status (Jose B.)

2 NASA Ames Astrobee Status (Maria)

3 NASA JSC, Andrew Chu, REALM-2 (Verbal, No slides)
4 NPS, Dr. Josep Virgili-Llop, Astrobatics

5 Stanford, Abhishek Cauligi, Gecko Gripper

6 Astrobotic/Bosch, Fraser Kitchell, SoundSee

7 Tethers Unlimited, Brandon Smith, Astroporter

8 NK Labs, Rachel Chaney, EMAP

9 Altius Space, Jonathan Golf

10 NMSU, Dr. Hyeongjun Park, Astrobee MPC



A SPHERES Community

USPHERES Working Group (SWG) Quarterly meeting

 Membership includes MIT, FIT, AFS, DARPA, CASIS, Airbus, and NASA (HQ,
KSC, JSC, MSFC, and ARC)

» Face-to-Face, twice a year

* Next will be scheduled in May 2018, location TBD
d Purpose:

 Information sharing across the SPHERES/Astrobee community

Astrobee Facility shares

v National Lab Facility availability

v Status of resources (batteries, COZ2 tanks, etc.),

v Overall Calendar (scheduled Test Sessions, upmass/return), and

v Updates on “new” PD, Investigations, and ISS infrastructure.
Provide the SPHERES/Astrobee community (PD, investigators, etc.) with up-to-
date information to determine opportunities to use the NL Facility

Discuss proposed changes/updates to Astrobee Nat Lab which may be
required to support a specific activity or research.

Discuss specific support requests made to the ISS Office



a Today’s Goals

d The SPHERES/Astrobee Facility success as a platform
for technology development and fundamental research

depends on the success of it’s users

« What's your current goal with Astrobee? (Lab Demo? ISS Demo?)

 Plan for getting there
make-sen

se partnerships with other groups here?
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e Guest Science Program (GSP)

O What's available from the Astrobee Facility?

Astrobee Robotics Software Simulation

Ground Hardware: Qty 3 & "Flat-Sats”

Labs: Granite & MGTF

Documentation and Training

Proposal Support

ISS Payload Partner

O How can | use Astrobee and what does it take?
O Guest Scientist Guide & Mechanical Payload ICD
O New Hardware or ”just” Software?
O Ground Demonstration or ISS Operation?

0 We want to hear from you!
Q Approximate Scheduling

O Information found on website

https://www.nasa.qov/astrobee
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https://www.nasa.gov/astrobee

6 What’s next ...

0 Next ZR competition is under way
O Continuing Vertigo Smooth Navigation research
O Continuing Tether-Slosh
0 Continuing SPHERES-ReSWARM
1 Continue work transitioning to Astrobee
A Goal: Fully operational in 2019
O Astrobee and Int-Ball joint-activity discussions continuing
4 Interns (Matt, Ruben, Cole, Vivek, Peter, Bryce)
Q Zero Robotics
a GSP Software
Q Astrobee Build
a Air Sampling on ISS




e Guest Scientists

 Replacing SPHERES, it is
anticipated that Astrobee will
carry on as the most highly
utilized payload on the ISS

] 40+ projects have expressed
interest in using Astrobee
» Topics range from 0g fuel tank slosh to

propellantless flight via acrobatic arm
motion

4 7 Projects actively working towards
ISS payloads

« MIT/Zero Robotics
* Naval Postgraduate School

Astrobee guest scientist institutions in the US

« Astrobotic/Bosch 1 Ground Studies

« Stanford

- REALM

* JAXA joint activity
» [Port Tester]

 FIT/RINGS
e Tethers Unlimited
« NMSU



a Guest Science Concepts

Prototype Astrobee arm based on Canfield joint, Gripper concept based on gecko-like adhesives Adapting the RINGS magnetic propulsion
enabling new motions (Tethers) (Stanford) payload to Astrobee (FIT)
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Improving gripper dexterity without increasing actuator Arm grasping controller developed using
count (Columbia) Astrobee open source simulator (NPS)

and many more...




SPHERES Engineering



6 Ground Lab Status

- Granite Lab: Online  Flight Lab: Online

* Micro Gravity Test Facility (MGTF) Lab . Englneerlng Evaluatlon Lab (EEL): Available upon request
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a Hardware Fidelity (Astrobee)

Mechanical Electrical Software Sensor Fidelity
Fidelity Fidelity e [:1114Y;

P4C Low Low Low High

P4E Med Med-High High High

Flat SatA  Low High High Low/None

Cert High High High High

Flight 1 High High High High
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a Hardware Status (Astrobee)

Name Status Plans

P4C End-Of-Life Available in MGTF but unsupported

P4E Operational Dev. Testing in Granite until Cert, then MGTF
Flat Sat A Operational In use by FSW team

Cert Complete Debugging, then verification testing

Flight 1 In-Work Complete by 08/17, then verification testing
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SPHERES & Astrobee
Operations
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SPHERES on Social Media

Twitter
https://twitter.com/NASA SPHERES

Website
http://www.nasa.gov/spheres
http://www.nasa.gov/astrobee
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