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Meet Today's Speakers

Reliable motion control and autonomy for space robotics.
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Movelt Pro by PickNik

DAVE COLEMAN MICHAEL WROCK
Founder & CPO Principal Robotics Engineer
PickNik Robotics PickNik Robotics
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HOUSEKEEPING FOR TODAY

We want to hear from you.

Please interact and submit questions in the Q&A tab during

the webinar.
- - P PICKNIK -
Drop questions in Q&A. We
will save time for them at the | More information: ' More information:
end. . picknik.ai rocketlabusa.com
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Movelt Pro Works Here
with Cellular Origins

SEPTEMBER 9
11:00 AM EASTERN cellularorigins
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BUILDING UPON A
DECADE OF SPACE
ROBOTICS
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ROCKET LAB

-ROBOTICS AND MOTION CONTROL

FORMERLY MOTIV SPACE SYSTEMS
- PASADENA, CA

Flight Avionics Facility
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MARS 2020 ROBOTIC ARM

Operating on Mars since February
2021

* Most capable robotic arm ever for Mars!
 5-DOF arm, 45kg payload
¢ Custom 6-DOF force-torque sensor

Rocket Lab



COLDARM

COLD OPERABLE LUNAR DEPLOYABLE ARM

 4-DOF Robotic Arm System
« ~4kg payload capacity
 1.7m length to payload interface

 Complete system arm/drive
electronics ~20kgs

* Designed for Lunar missions

* Cryogenic operating for lunar night
use



XLINK ROBOTICS

XLink Robotic Arm Flight Qualified - xLink Robotic
Testbed Arm

* Modular Manipulator Architecture  Developed for OSAM-2 Flight demonstration Mission

* Distributed Control Solution e 1.3Min Length / 7-DOF

* Visual Servoing and Compliance Control shown « Core technology of Crosslink for FFR Mission




SECTION

01

ROBOTIC IN SPACE
SERVICING
ASSEMBLY AND
MANUFACTURING
(ISAM) AT RLR




WHY SPACE?

e Science

* Answering the big questions, how did it all start? Are
we alone?

* Accelerating sciences in the unique environment of
space, printing organs, near lossless fiber optics, Luna (the moon) as
computers, cosmic rays, etc. depicted in The

: : Expanse TV series
* National Security

« Advance missile detection, secure communications,

intelligence
e Industry

* Internet for everyone, GPS, cell service, medicine only
possible in micro gravity, rare resource collection




WHY THEN ARE SO FEW PEOPLE UP THERE?

SIMPLE, HUMANS ARE PROHIBITIVELY EXPENSIVE _
Today’s solution - trash

It launch a new one

« Human time Is precious
MY ENGINE'S MAKING A LEIRD

 Working in space is prohibitively expensive NOISE. CPN YOU TAKE. A LDOK?
 Everything is shipped by rocket, water, food, { SURE, JUST POP THE HOOD.
air, fuel, parts, etc. ~$1.5K Kg on Falcon 9 %H&r&wmﬁrw \
« Communication bandwidth, and ground RPN, T—
support BIG PIT AND PUSH THE (AR IN.
WELL GO GET A NEW ONE.

 |SS currently requires ~$1.2 billion (see NASA
FY26 budget) just to operate

e Can’t afford time on the Dull Dirty and % w——
>

Dangerous
e Control cost and risk

xkcd: Repair or Replace




RLR ROBOTIC IN-SPACE SERVICING AND ASSEMBLY (ISAM) IS A

FORCE MULTIPLIER
* Robots do the dull dirty and dangerous

tasks

» Robots assist humans in collaborative
tasks

. Enables prewously |mp055|ble m|55|ons

Compliance control énables = mek in.talls a oki).itél
collaborative tasks with any RLR  Z==e - replacement unit (ORU) on a




TODAY WE WILL DISCUSS 2 RLR ISAM PROJECTS
BOTH PUSH THE BOUNDARIES OF THE POSSIBLE IN DIFFERENT
WAYS

FLY FOUNDATIONAL ROBOTS XWALKER
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FLY FOUNDATIONAL
ROBOTS (FFR)



FLY FOUNDATIONAL ROBOTS (FFR)

ROBOT ON ORBIT FASTER,
CHEAPER, AND MORE ACCESSIBLE
THAN EVER

Collect and characterize dense
engineering telemetry

* Prove viability of robots in space
Demonstrate instillation of an
orbital replacement unit (ORU)

« Demonstrate the capabilities
Provide 3 party standard interfaces
for future mission extensions

* Extensible and general purpose

Guest roboticist use the FFR
platform

» Test all our theories on orbit boost
TRL




FFR CONCEPT OF
OPERATIONS (CONOPS)
OVERVIEW

. Pre-launch checkout

. Post-launch
checkout/commissioning

. Crosslink walking maneuver
. ORU installation

. Guest roboticist and
extended operations

RLR
Crosslink

Interface
S







