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Launch costs: 99% decline

Delta E
$177,900/kg

Space Shuttle
$65,400/kg .

Titan IV
$30,700/kg
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The cost to send 1kg to Lower Earth Orbit (LEO)

Atlas il
$16,000/kg

has dropped by 99% since 1965...
and it’s about to get 30x cheaper

Delta IV Heavy
$11,600/kg
Starship
(Coming Soon)

- $50/kg

Falcon 9
$2,600/kg &
Falcon Heavy

$1,500/kg

SPACE-ROBOTS.ORG
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Annual number of objects launched into space

This includes satellites, probes, landers, crewed spacecrafts, and space station flight elements launched into
Earth orbit or beyond.

3,000

United States

China

JULY 28-29, 2025 IEEE SMC-IT/SCC CALIFORNIA SCIENCE CENTER, LOS ANGELES SPACE-ROBOTS.ORG



PG s @Sy

LEO Sats Fuelling the New Space Race

Number of payloads and rocket bodies in orbit by year

Low Earth orbit

orbit
High Earth orbit

7777777777777777777777777777777777777777777777777777777777777 Medium Earth
orbit
Geostationary
—

Source: techsight
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Space Sector: $1.8 Trillion expected growth

Space applications are expected to grow at a faster rate than global
nominal GDP over the next decade.

Global space economy, $ billion

CAGR, 2023-35, %

1,790 Overall

1,085 Reach

630

300
785 Backbone
330

2023

Source: Future of Space Economy research

McKinsey & Company
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Cost of Hardware:

$1.5M

Cost ($)
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Source: Jim Fan
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Cost of Digital Intelligence: 99% decline

LLM Pricing In Across Years

—— Early commercial
| models, still
expensive

0.01-0.10

Breakthrough in
affordabili

0.003-0.03

Current state-of-the-art,
with ongoing price Open-source
0.0002-0.001 CBHINZAION LLM, potential for
even lower costs

0.0001-0.003
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0.00005-0.0002
2020
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Physical Intelligence: Robots More Capable Than Ever

LLMs & VLAs
Reinforcement Learning
Imitation Learning
Distillation/Quantization
Sim-2-Real

JULY 28-29, 2025 IEEE SMC-IT/SCC CALIFORNIA SCIENCE CENTER, LOS ANGELES SPACE-ROBOTS.ORG


https://docs.google.com/file/d/1m6dp6dqgit7PC547dzK8m8aG4soEDRVM/preview
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In-Space Robots: <30
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In-Space Robot Autonomy: A Key Mission Enabler

e Critical Needs:
- Logistics
- Maintenance &
Outfitting
- Servicing &
Assembly
- Sample Collection &
" é’, D Handling .
it - %%%é;% ;: - |n-Spa<.:e- Inspection
[ Moon toMars & Servicing
Archi R - In-Space
\" rOtER %%%;g% Manufacturing
o ||[[[]]/ A v \
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Unlocking the Offworld Mars Settlement Starts
Economy with Robotic with Autonomy and
Technologies Robotics

DAY 1-10:30 AM DAY 1-1:00 PM

JULY 28-29, 2025 IEEE SMC-IT/SCC CALIFORNIA SCIENCE CENTER, LOS ANGELES
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One-Shot Interplanetary

Exploration with

Software-Defined Systems

DAY 3 - 2:30 PM

SPACE-ROBOTS.ORG
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High-Fidelity Simulation Special Session
and Digital Twins for Space Earth and Beyond:
Robotics The State of Robotics

DAY 2 -10:30 AM DAY 2 - 1:00 PM DAY 2 - 2:00 PM

Spotlight Talks
& Best Paper Award

JULY 28-29, 2025 IEEE SMC-IT/SCC CALIFORNIA SCIENCE CENTER, LOS ANGELES SPACE-ROBOTS.ORG
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[ ]
Spotlight Talks
BLOCK 1- 2:00 PM
(1 "Experimental Study of Magnetically-Actuated Satellite Swarm: Controllability Extension
via Time-Integrated Control with Geometry Learning" - Yuta Takahashi
(2) "Validation and Verification of Safety-Critical Aspects of Autonomy in Orbital Robotics" -
Roberto Lampariello
(3) "Learning Surface and Vertical Mobility for Enceladus Direct Ocean Access" — Jack Naish
(4) "Adaptive Science Operations in Deep Space Missions Using Offline Belief State Planning
- Hailey Warner
Coffee Break (30min)
2 B & 8 BLOCK 2 - 3:30 PM
$ ‘g‘ ;Q\ 9?5 *d\ \‘ (5) "Drift-Free Visual Compass Leveraging Digital Twins for Cluttered Environments" - Jungil
5= v H
1 FA \\, \\ \}m\k ,,Om . . . .
aim S 65 SN -7 o) (6) A Rigid-Soft Underactuated Tendon-Driven Gripper Prototype for Free-Flying
M ? i { z i i i | Manipulation" - Brian Coltin
e D s (7) "RA-SR: A 16-32-Channel Low-Power FPGA Multi-Protocol ESC Controller for Space
BN Robotics" - Mohamed El-Hadedy
- 28 A : (8) "Free-Flying Intra-Vehicular Robots: A Review" - Jordan Kam
'\ ) Best Paper Award Announcement

JULY 28-29, 2025 IEEE SMC-IT/SCC CALIFORNIA SCIENCE CENTER, LOS ANGELES
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Brian Coltin
NASA Ames

Alex Sowell
NASA JSC

Ignacio G.
Lépez-Francos
NASA Ames

Scientific Committee

Edward
Balaban
NASAARC

Animesh Garg
Georgia Tech,
NVIDIA,
Apptronik

Andy Hock
Cerebras

Alison
Lowndes
NVIDIA

Kentaro Uno
Tohoku
University

Jonathan Stock Katherine Scott Keerthana
NASAARC Intrinsic, Open  Gopalakrishnan
Robotics Google
DeepMind
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Kuldeep
Rambhai
Redwire

Giuseppe
Cataldo
NASA GSFC

Luis Merino
Universidad
Pablo de
Olavide

Maggie Wang
Stanford
University

Marcel
Kaufmann
NASA JPL

Ricard Marsal |
Castan
University of

Rob Royce
NASA JPL

Luxembourg

Jean-Pierre de
la Croix
NASA JPL

Hiro Ono
NASA JPL

Luis Sentis
University of
Texas at Austin,
Apptronik

Pyojin Kim
Gwangju
Institute of

Science and

Technology

(GIST)

Jennifer
Heldmann
NASAARC

Jennifer Blank
Blue Marble
Space Institute
of Science

Roberto
Lampariello
DLR (German

Aerospace

Center)

Rodrigo
Ventura
Instituto
Superior

University of
Lisbon

Técnico (IST),

Roshan
Kalghatgi
NASA Ames

Jonathan
Knowles
Former
Autodesk,
Apple, Adobe

Trey Smith
NASAARC
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softserve <A NVIDIA. e/ ALPHA DATA
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https://docs.google.com/file/d/15qgRo1PMNkfh7msJckiMCfwwKrre2W2_/preview
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S01: Unlocking the Offworld Economy with
Robotic Technologies

DAY 1-10:30 AM

Maggie Wang Dennis Wingo Brian Yamauchi Grace Gao Brice Howard
Stanford Skycorp Starpath Stanford Sentric Solutions

(Session Chair)
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S02: Mars Settlement Starts with
Autonomy and Robotics

DAY 1-1PM

_——

Luis Sentis Ignacio Pascal Lee Maruthi R.
U of Texas / Lépez-Francos SETI Institute/ Akella
Apptronik NASA Mars Institute U of Texas

(Session Chair)
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S03: One-Shot Interplanetary Exploration
With Software-Defined Robotic Systems

DAY 1-2:30 PM

@\‘ ]

JU ) Hiro Ono Annika Rollock Lindy Dean Bergman
JPL Aurelia Institute Elkins-Tanton Honeybee
(Session Chair) UC Berkeley Robotics
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PG s

DAY 2 -10:30 AM

Lutz Ritz
SoftServe
(Session Chair)
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Yue Wang
NVIDIA/ USC
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S04: High-Fidelity Simulation &
Digital Twins for Space Robotics

Dan Negrut
Univ. Wisconsin -
Madison

SPACE-ROBOTS.ORG



(33
‘ COMPUTER
| SOCIETY

Special Session:
Earth and Beyond: The State of Robotics

DAY 2 -1PM

Ignacio Brice Howard Hiro Ono Yue Wang
Lépez-Francos Sentric Solutions JPL NVIDIA/ USC
NASA

(Session Chair)
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