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Project Scope:

Objective: Move the LSS payload around the lunar surface

Develop a full-scale 

simulation and scaled 

prototype of the assembly 

tool to transport modules 

of the life support system 

on the surface of the 

Moon.

Identify methodology for 

scalability of the LSS 

Assembly Tool.

Hannah Rodgers
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Project Requirements
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Hannah Rodgers

Must reach 

payload, which 

will be on a 

lander that is 30 

feet tall. 

The vehicle’s 

range is 1.5 

kilometers. 

Need to lift a 

300kg load

Prototype no 

smaller than 

laptop

Fully assembled upon 

arrival disregarding 

minor adjustments

Remote 

control 

operated
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Concept Generation

Kyle Nulty

Medium Fidelity High FidelityBrainstorming
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Brainstorming
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Kyle Nulty

Loading

Environmental 
Conditions
Motion 

& 
Carrying

Unloading
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Medium Fidelity 
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Kyle Nulty

Wheeled Climbing Robot

• Legs are wheeled

• Grippers to secure 

payload

Forklift

• Reaches Payload 

from ground level

Shipyard Crane

• Stable

• Secures Payload

• Motion Done by Nasa

Wall-E Robot

• Treaded

• Gripper for Payload

• Stores inside its body

Scissor Link Vehicle

• Large platform for Payload

• Arm to place on platform
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High Fidelity
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Kyle Nulty

Smart Truck
• Arms used to grab

the payload

• Gyroscope to not
tip the contents

• Secures on its back

• Payload has two
secure points

• Wheeled
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High Fidelity
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Kyle Nulty

Portable Crane

• Crane used to grab 

the payload

• Secures on vehicle

• Crane retracts during

movement

• Payload has one 

secure point

• Wheeled 
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High Fidelity
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Kyle Nulty

RHex Robot

• Utilizes a gait for

movement

• Climbs up lander to

secure payload

• Legs comprised of

spring dampers
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Concept Selection:

Noah Lang

Selection Process Final Design
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The Selection Process
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Noah Lang

Comparison 

Matrix

House of 

Quality

Pugh 

Charts

Analytical 

Hierarchy 

Process
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The Selection Process

24

Noah Lang

House of 

Quality

Final decision Pugh Chart

Eliminated Scissor Link 

Vehicle

Arrived at final design 

selection: “Truck” with 

arms

Comparison 

Matrix

Pugh 

Charts

Analytical 

Hierarchy 

Process
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The Selection Process
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Noah Lang

Comparison 

Matrix

House of 

Quality

Pugh 

Charts

Analytical 

Hierarchy 

Process

Compared:

• Material

• Repairability

• Durability

• Reliability

• Time to Produce

Found unbiased design 

selection:

• “Smart Truck”

Checked Consistency of 

Selected design
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Final Design Selection
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Noah Lang

Final Selected Design:

Robotic Actuated Payload 

Transport Rover (RAPTOR)

Four wheeled vehicle 

base

Full suspension

Tweels

Platform to place Payload

Arm to retrieve payload

• Capable of 2 

Degrees of Freedom
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Hannah Rodgers

Upcoming Work

Bill of Materials

Start of Initial Design

Purchase of primary materials

Presentation to NASA Sponsors and Stakeholders (11/22)

Start simulation of parts and systems in our design in 

Simscape

Start research into viability of regolith simulation

Start work on poster for VDR3

Draft a Spring project plan
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SAE Level 1 Autonomy Graphic
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Existing Technology 

ATHELE Rover from JPL Lunar Rover Vehicle from Apollo Missions
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Regolith

Properties
Thickness of about 5 m to 10 m depending 

on location 

Fine gray soil, with rock fragments 

throughout

Constantly bombarded by micrometeorites 

and solar wind irradiation 

Glass can be found at the bottom of 

craters
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Customer Need Table 
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Functional Decomposition
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Functional Decomposition

Flow Chart of Motion
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Functional Decomposition

Flow Chart of Energy
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Functional Decomposition

Flow Chart of Payload
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Functional Decomposition

Flow Chart of Communication
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Targets
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Current Bill of Materials 

Some of the materials we expect to need, we 

already have- i.e. Arduino Mega
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The Selection Process
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Noah Lang

Comparison 

Matrix

House of 

Quality

Pugh 

Charts

Analytical 

Hierarchy 

Process
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Color Pallet
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