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System for in-orbit 
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for human mission
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Tether degradation 
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Artificial Gravity
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g  ≅ ac



Artificial Gravity

Impaired vision

muscle atrophy

immune system

Bone density loss

Main consequences of the

micro-gravity environment
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cardiovascular disease

g  ≅ ac Earth-like conditions
Mars-like conditions

Parameter Earth-

like

Mars-

like

Artificial 

Gravity
1 g 0.378 g

Rotational 

Radius
224 m 312 m

Angular 

Velocity
2 rpm

1.05 

rpm



Artificial Gravity
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ω

Habitation Module

It accommodates the 

crew members for the 

entire mission. 

Service Module

It houses subsystems and 

experimental payloads 

that do not require human 

operation.

Central Module

It contains the primary 

propulsion system and 

the tether deployment 

mechanisms

4.4x104 kg

4.4x104 kg

2.3x105 kg



Lower deck

Middle deck

Top deck

Pressurized volume

662 m3

Habitation Module
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m

ø = 8.4 m

Based on Space Launch 

System derived module

Habitable volume

440 m3

Mission duration

1000 days

Crew members
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Private crew quarters

Hygiene compartment

Health care zone

Storage zones

Training facility

Maintenance facility

Laboratories

Workstations

Mission head quarter



AG Technology Demonstrator
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Sensor Suite for 

Artificial Gravity 

monitoring

Experiments in 

Artificial Gravity

Tether deployment 

and control 

subsystem

Critical subsystems

Attitude determination 

and control subsystem

Propulsion 

subsystem (H202)

X212U
24 kg

2
0

 c
m

Itot = 1126 Ns

mp = 0.72 kg

Vp = 0.51 L
Spin-up



Test setup
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⍵

Edge 

Module

Central 

Module

◉ X

Y

Z

Tether

Thrusters

Sensor

Suite 1

Sensor

Suite 2

The Edge Module can float on a low 

friction table

Modules are designed following

CubeSat standard interfaces to test

different subsystems with the same setup

The Central Module is fixed and 

represents the centre of mass 

of the AG system

The tether length

is limited by the

dimensions of the

low friction table



Data-Based System Engineering
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Traditional 

System 

Engineering

Data-Based

System 

Engineering

Model Based

System 

Engineering

Based on documentation

Low automated actions

High risk of document 

inconsistencies

Based on data and 

databases

Data linked to the system

Allows consistency, 

automation and traceability

Based on digital models

Minimizes human 

interpretation

Allows consistency, 

automation and traceability



Data-Based System Engineering
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Software configuration management

Definition of a tool based on a Git repository 

and branch-commit-merge architecture 

Implementation in real use cases of D-Orbit 

company related to the PhD project work

Software 

app

Configuration 

parameters

Hardware Testing

Configuration

modifications

Tested 

entity
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Impact sensor 

development and testing

CubeSat 

mission concept

Feasibility study of a scaled 

in-orbit demonstrator



Human interplanetary 

mission concept

Critical 

subsystems 

development

Testing
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Impact sensor 

development and testing

Model Based 

System Engineering

Feasibility study of a scaled 

in-orbit demonstrator

System 

sizing

Parameters 

optimization

Identification of 

critical aspects

Data-Based 

System Engineering

CubeSat 

mission concept



Thanks for the attention

This study was carried out within the Space It Up project funded by the 

Italian Space Agency, ASI, and the Ministry of University and Research, 

MUR, under contract n. 2024-5-E.0 - CUP n. I53D24000060005.
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