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Lunar Outpost creates fully autonomous robots and 
software for conquering extreme environments
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Astrobotic 
Q1 2022

Intuitive Machines 
Q1 2022

Intuitive Machines 
Q4 2022

Masten
Q4 2023

Intuitive Machines 
Q2 2024

Firefly
Q3 2023

Astrobotic 
Q1 2024

??

Schrodinger Basin
Q2 2024

Gruithuisen Domes
Q1 2025

?

ESA PROSPECT
Q4 2025

ispace
Q4 2022

ispace
Q3 2023

SpaceIL
Q2 2024

ispace
Q4 2024

A historic wave of landers…yet little surface mobility





2024: Lunar Outpost’s MAPP to Explore Reiner Gamma

Key Partners
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Lunar Outpost Expands



Lunar Rover Lineup

M1-MAPP COLD-MAPP HL-MAPP
Bounding Envelope 435x483x350mm 435x483x350mm 1.5x1.3x1.3m
Chassis Mass 5.5kg 12kg 200kg
Payload Mass 6.5kg 5kg 100kg
Total Mass 12kg 17kg 300kg
Peak Payload Power 35W 35W Contact for Info
Operational Lifespan 14 Earth Days 1+ Years 4+ Years
Lunar Night Survival No Yes Yes
Temperature Range Survival -70 C to +130 C Contact for Info Contact for Info
Maximum Surface Speed 10cm/s 10cm/s Contact for Info
Maximum Surface Range 8km Contact for Info Contact for Info
Flight Ready Date Q2 2021 Q3 2022 Q1 2023
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Lunar Outpost Cosmos 
Mission Planning Tool & 
Ground Station



• Multivariate Objective Optimization
• Science Objectives
• Comms availability/bandwidth
• Environmental Considerations
• Local terrain
• Thermal control of MAPP

• Solar Illumination – Electrical Power
• Constraints
• 2mpp DTMs
• Interactions of hardware with lunar environment
• Time!!! Short Mission Duration; Fast Responses Needed

© Lunar Outpost 2022 - Proprietary and Confidential 9

MAPP CONOPS Planning



• Provides operators with needed 
telemetry data to operate rover

• Allow operators to send commands to 
the rover

• Provide science team with tools 
needed to analyze rover environment

• Provide payload customers capabilities 
to interact with payload/instrument

• Secure ALL data coming from rovers
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LO Cosmos Ground Station
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Digital Terrain Mapping
New DTM 

Downlinked

DTM 
Processed 

in LO 
COSMOS

New 
Waypoints 
Generated

New 
Traverse 

Simulated, 
Verified

New 
Waypoints 
Uplinked to 

MAPP

MAPP 
Completes 
Traverse 
Segment



© Lunar Outpost 2022 - Proprietary and Confidential 12

ConOps & Waypoints
• Outputs/Products:

• Input power to PV arrays
• Based on solar vector

• MAPP Motor Power
• Based on elevation gain/loss

• Time/date between waypoints
• Forward calc: time to reach waypoint assuming 

average speed
• Backward calc: average speed required to reach 

waypoint at desired time
• RF comms propagation over terrain
• Rover attitude (R/P/Y)

• Based on local terrain
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Click to add text
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CONOPS Analysis
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CONOPS Analysis
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CONOPS Analysis
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Contact

AJ Gemer - CTO
+1-720-987–4060

AJ@LunarOutpost.com

mailto:AJ@LunarOutpost.com


2022 A multiplanetary 
company
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Multiple Contracted 
Rides to the Moon

Making Oxygen 
on Mars

Deployed Thousands 
of Products on Earth

Already a profitable multiplanetary company, upon 
our Mission 1, Lunar Outpost will be one of two 
companies operating on 3 planetary bodies



Launching at the Dawn of a New Economy

21

Revenue generation through all stages of the New Cislunar Economy

Space ResourcesSpace As 
A Service Cislunar Infrastructure
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ConOps & Waypoints
• DTM imported from LROC NAC data
• Downsampled to landing site +/- 1.5km
• 3D surface mesh generated; filled by interpolation
• Initial waypoints imported from .CSV
• Elevation calculated at each waypoint
• Waypoints plotted on surface
• Elevation profile generated (example below)
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CONOPS Analysis
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• LO Cosmos enables adaptable rover 
mission planning

• Maximizes science return, value to 
payloads

• Reduces mission risk through rapid fusion 
of new mission data
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Conclusions


