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Launch costs: 99% decline
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LEO Sats Fuelling the New Space Race

Source: techsight
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Space Sector: $1.8 Trillion expected growth
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Cost of Hardware: $40k 
Robonaut

Unitree
R1

Willow Garage 
PR2

Fetch
Unitree

G1

Source: Jim Fan 

$6k
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Cost of Digital Intelligence: 99% decline 
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Physical Intelligence: Robots More Capable Than Ever

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

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

Critical Needs:
- Logistics
- Maintenance & 

Outfitting
- Servicing & 

Assembly
- Sample Collection & 

Handling
- In-Space Inspection 

& Servicing
- In-Space 

Manufacturing
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“… will form the foundation for lower-cost, more 
frequent crewed and robotic missions across the solar 
system, creating a flywheel effect to accelerate 
world-changing discoveries.”
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Mars Settlement Starts 
with Autonomy and 

Robotics
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Unlocking the Offworld 
Economy with Robotic 

Technologies
DAY 1 – 1:00 PM

One-Shot Interplanetary 
Exploration with 

Software-Defined Systems
DAY 3 – 2:30 PMDAY 1 – 10:30 AM

DAY 1 
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Special Session
Earth and Beyond: 

The State of Robotics

IEEE SMC-IT/SCC 2025

High-Fidelity Simulation 
and Digital Twins for Space 

Robotics
DAY 2 – 1:00 PM

Spotlight Talks 
& Best Paper Award

DAY 2 – 2:00 PMDAY 2 – 10:30 AM

DAY 2 
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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)

(5) "Drift-Free Visual Compass Leveraging Digital Twins for Cluttered Environments" – Jungil 
Ham

(6) "A Rigid-Soft Underactuated Tendon-Driven Gripper Prototype for Free-Flying 
Manipulation" – Brian Coltin

(7) "RA-SR: A 16–32-Channel Low-Power FPGA Multi-Protocol ESC Controller for Space 
Robotics" – Mohamed El-Hadedy

(8) "Free-Flying Intra-Vehicular Robots: A Review" – Jordan Kam

Best Paper Award Announcement

BLOCK 2 – 3:30 PM
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LET’S BEGIN!

https://docs.google.com/file/d/15qgRo1PMNkfh7msJckiMCfwwKrre2W2_/preview
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Robotic Technologies
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DAY 1 – 10:30 AM

Dennis Wingo
Skycorp

Brian Yamauchi 
Starpath

Maggie Wang 
Stanford 

(Session Chair)

Grace Gao 
Stanford

Brice Howard 
Sentric Solutions
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S02: Mars Settlement Starts with 
Autonomy and Robotics
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DAY 1 – 1 PM

Ignacio 
López-Francos

NASA

Pascal Lee
SETI Institute/ 
Mars Institute

Maruthi R. 
Akella 

U of Texas

Luis Sentis 
U of Texas / 

Apptronik
(Session Chair)
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DAY 1 – 2:30 PM

Hiro Ono
JPL

(Session Chair)

Annika Rollock 
Aurelia Institute

Lindy 
Elkins-Tanton 

UC Berkeley

Dean Bergman 
Honeybee 
Robotics



Keyword Keyword

Keyword

Moodboard

DAY 1 – 10:30 AM

IEEE SMC-IT/SCC 2025

SPACE-ROBOTS.ORG

Can ultra-realistic digital twins let us trust space 
robots to work flawlessly the very first time they 
leave Earth?  ￼

S04: High-Fidelity Simulation & 
Digital Twins for Space Robotics

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

Lutz Ritz
SoftServe

(Session Chair)

Yue Wang
NVIDIA/ USC

Dan Negrut
Univ. Wisconsin - 

Madison

DAY 2 – 10:30 AM
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Earth and Beyond: The State of Robotics
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DAY 2 – 1 PM

Ignacio 
López-Francos

NASA
(Session Chair)

Brice Howard 
Sentric Solutions

Hiro Ono 
JPL

Luis Sentis 
U of Texas / 

Apptronik

Yue Wang
NVIDIA/ USC


