—

Pascal Lee
Mars Institute, SETI Institute &
" NASA Ames Research Center

(Opinions. My Own)

‘2nd SPACE ROBOTICS WORKSHOP
‘Mars Settlement Starts with Autonomy ‘&-Robotics“'
28 July 2025 : :

pascal.lee@marsinstitute.net




HUMANS TO MARS IN THE AGE OF

* Our Human Biology Limits Access to Space

- Humans To Mars, Due to Distance & Time, Requires Massive LSS & Supplies [ High Cost
- Early Robots have been a Way to Explore Mars at Much Lower Cost, But [1 Slow Pace
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MARS TRANSFER

Conjunction Class Missions
Long Stay on Mars

Mission Duration B
Outbound mmm 180 days
Stay 545 days Arrive
Return Earth
1 11 Dec
@ 2020
Total Mission: 905 days
i \
S Arrive
Mars
I t 1 i 7 Nov
2018
Depart Earth
11 May 2018 \/

s

Opposition Class Missions
Short Stay on Mars

/jlrve\

Missiori Durati
Outbound mmm 313 days
Stay 40 days
Return
Total Mission: 661 days

Depart

Earth

6 Feb

2031

Earth \.

28 Nov
2032

Depart

Mars
14 Jun

2020

J

Depart Mars
25 Jan 2032

Arrive

Mars
16 Dec

2031



MARS REALITY CHECK
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s MARS MISSION: RADIATION DOSAGES

A 2.5-yr human mission to Mars exposes crew to a radiation dose of 0.4 to 1.7 Sv, ~ a nuclear worker’s 10-30-yr career
dose limit. 1 Sv increases fatal cancer risk by 5.5%. But it is not so much the total dose that’s of concern, as much as
the high rate of exposure (2.5 yrs vs 10-30 yrs). Concentrated exposure also affects cognitive functions & performance.
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HUMANS TO MARS IN THE AGE OF

* New Developments For Mars Exploration
- NASA Moon To Mars
- Mars Starship Under Development
- Nuclear Thermal Propulsion Under Revival
- New Robots: Mars Drones
- China can Land on Mars + Doing Mars Sample Return

— Humans To Mars Programmatically Planned Again







N | G HTH AVV A MARS CHOPPER MISSION TO THE NOCTIS GlANT‘voftANb',’
! NURELICT GLACIER IGE AND CANYONS OF NOCTIS LABYRINTHUS

) (NSTITUTE 3 g T . F : = A =8
s s B = - X5 \ Canyon ~ ‘/
MARS INSTITUTE : - g . = 7 Fl‘ésh Lava F'Ow

Relict Glacid
(LTD)

Roolé

Cones

Noctis Vofcang
Inner Perimeter//

e
e
-

e
. PP

- PINK PA

b
- it
) #f,




HUMANS TO MARS IN THE AGE OF

* Bigger Picture: Dawn of Al & Emergence of the Artificial Human (AH)
- Starship Won’t Be Ready for a While.
- Next Gen Robotics is not your Grandmother’s Robotics
- Will it Still Make Sense to Send Humans To Mars?
- Artificial Astronauts



MARS ARCHITECTURE

SHIP FLIES INTO
EARTH ORBIT

BOOSTER ACCELERATES
SHIP/TANKER & RETURNS
TO LAUNCH SITE

TANKERS REFILL
SHIP & RETURN
TO EARTH

SHIP PERFORMS MARS
ASCENT & DIRECT
RETURN TO EARTH

SHIP REFILLED ON
MARS USING LOCAL
RESOURCES
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MARS ASTRONAUT + ROBOTIC ATV

A Mobile Portable Life Support System (MPLSS)
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EVA Autonomy

Spacesuit: 2.5 Hours
Spacesuit+ATV: 10.5 Hours

Smart ATV

Voice & Gesture-Controlled
Self-Driving /Astronaut-Shadowing.
Carries 2 Astronauts in Contingency.

Lee 2000, 2013, 2025



MARS 2C SPACE ~.

First Starships on Mz
gather critical data
transit, entry, and
landing




Artificial Astronaut Timeline

Implications for the Human Exploration of Mars & Beyond ]
. . ! Super Androids w/
* Past Humans To Mars Planning Assumed Humans w/ Specialized Robots ll 2 Artificial Super Intelligence
 Now, Humans To Mars Planning Must Weigh Humans vs Androids f
* Over Next Years/Decades, Androids w/ Integrated AGI Will Emerge I

* Humans To Mars & Beyond: Done by Our Offspring: Super Androids w/ ASI 4
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