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Revolution in Access to space 
and space technologies 

• Actors
• Aplicationes
• Solutions

TODAY most notably 
@ Low Earth Orbit

NEAR FUTURE beyond LEO



NTT and SKY Perfect JSAT
https://www.free6gtraining.com/2021/05/ntt-and-sky-perfect-jsat-to-build-space.html

Space 4.0 through an example



… SOOM at least at the Moon, near asteroids 
Mars and the Galilean satellites



The Gateway



+LunaSAR
LunaNet



LunaNet
The internet of the Solar System !



The moon and distant Earth seen from 

Earth-moon Lagrange point 2 by the 

Queqiao relay satellite.

Earth

Moon

China is another important independent player



China lunar program

• Chang’e 1: orbiter

• Chang’e 2: orbiter

• Chang’e 3: Lander + rover (near side)

• Chang’e 4: Relay satellite +Lander + rover (far side)

• Chang’e 5: Sample return (near side)

• Chang’e 6: Sample return (far side / South pole)

• Chang’e 7: Orbiter + Relay satellite +Lander + rover + flying probe (far side / South pole)

• Chang’e 8: ISRU, 3D printing

• ZhengHe: near-Earth asteroid 2016 HO5 – return 0.2 -- 1 kg sample

• Lunar base: orbital, 60 tons

Already done
and successful

2024

2024

2030’s

2025+

2025+



Scientific exploration
… but also commercial exploitation



SOFIA Oct/2020 – H2O

dispersed sunny regions
Clavius crater 
• 340 cm3/m3

• x100 less the in the Sahara

The Moon has valuable resources

• Water
• 3He
• Rare earth metals
• Aluminum, Thorium, Uranium ….

Dark (cold) craters in the 
Moon poles
• 1—3 km3 of water

Neutron emission
Purple&DarkBlue H-rich deposits (H2O?) covered 
by dry regolith  (?)





scientific international 
consortia

+ independent projects



MEXICO

ALEMANIA ITALIA



Cooperative micro-robotics

✔ Self-organization
✔ Low cost
✔ Simplicity
✔ Robustness
✔ Replaceability
✔ Low g suitability

✔ Specificity 

This is the pathway we are starting to  
develop with the COLMENA mission

Cooperative platform as a 
complementary tool for 

interplanetary exposed surface 
exploration / exploitation

The vision of LINX



G. Medina Tanco - ICN/UNAM



Energy
Interaction

Time

RND start

#1: navigation 
#2: clustering
#3: limit-layer science

Self-organization 
based on pre-programmed interaction rules

COLMENA: 5 units on the ground



The validation laboratory MUST be REALISTIC

Astrobotic (Peregrine)
Launch : Q4/2022



on the Moon in 2022





LANAE in Hidalgo: the next step
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