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1. Introduction

Create Moon Database
OCalculate moon data by moon simulator
* The amount of sunshine
* Communicability
* Slope angles

Moon database at one point on the moon
(10-m resolution )
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2. Method
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Check Constraints
OConstraint 1 : Slope angles < 15.0 degrees
OConstraint 2 : Continuous night length < 14 days

If the site doesn’t meet the constraints,
remove from search targets

All sites : Over 900 millions

Under constraint : Around 170 thousands
- Speed-up full search

Yellow dots :
Feasible solutions

Calculate Objective Functions
OMinimum objective value is the best

* Continuous night length

(Max night length) / (Constraint night length)
* Communicable day length

1.0 — (llluminative & Communicable day) / 365
* Slope angles

(Slope angles) / (Constraint slope angles)
*Ice distribution

Make reference to the map

Day 1234 5]6 that shows estimated ice
Sunshine | 1 |1 ] 0 0] 1 Red cross : distribution the moon
o T 1o o 1 South pole of moon |
Angle 10.5 -
.
3. Result & Conclusion
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Multi-Objective optimal solutions

Divided landing sites by objective functions

A : At the South Pole Sunshine | Communication | Slope | Ice distribution | Landing sites

B : Around the South Pole o o o o 0
(Within 20 km) o o X o A (6 sites)

C : Top of the mountains o X o o B (745 sites)
& Facing the Earth X o o o C (4037 sites)

Conclusion

e Search landing sites that satisfy conflicting objectives by multi-objective optimization

e Classify multi-objective optimal landing sites by objectives
-» Analyze missions suitable for each site

At the South Pole : Extremely narrow, but desirable sites for lunar exploration
Around the South Pole (Within 20 km) : Suitable for missions using high autonomy rovers

Top of mountains & Facing the Earth : Suitable for explorers that communicate with the Earth
and are controlled by human frequently




