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Mission Design
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Concept Of Operations

One Tour
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Methodology: Toolchain
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Inputs

Input-Data
(client positions, config parameters)

Solving of optimal 
client sequence

Simulation of entire
transfer sequence

Output-Data
(∆𝑣, fuel & time requirements)

How?Why?
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Toolchain
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Optimal Sequence

Input-Data
(client positions, config parameters)

Solving of optimal 
client sequence

Simulation of entire
transfer sequence

Output-Data
(∆𝑣, fuel & time requirements)

How?Why?

Optimal Sequence: 𝟎, 𝟏, 𝟕, 𝟔, 𝟓, 𝟑, 𝟐, 𝟒, 𝟎
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Optimal Sequence
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Why do we need an algorithm?

Determining the optimal sequence is not trivial:

• Doesn’t follow a simple logic like …

        … following a straight line in projection plot 

of all GSO satellites 

        … always going around the GEO belt 

sequentially

• Changing different orbital elements takes 

different amounts of ∆𝑣

Solving of optimal 
client sequence

How?Why?
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Optimal Sequence
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Solving of optimal 
client sequence

How?Why?
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Toolchain
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Transfer Simulation

High-Thrust Transfers

Input-Data
(client positions, config parameters)

Solving of optimal 
client sequence

Simulation of entire
transfer sequence

Output-Data
(∆𝑣, fuel & time requirements)

How?Why?

ClientServicer
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Toolchain
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Transfer Simulation

Low-Thrust Transfers

Input-Data
(client positions, config parameters)

Solving of optimal 
client sequence

Simulation of entire
transfer sequence

Output-Data
(∆𝑣, fuel & time requirements)

How?Why?

[2]
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Toolchain
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Outputs

Input-Data
(client positions, config parameters)

Solving of optimal 
client sequence

Simulation of entire
transfer sequence

Output-Data
(∆𝑣, fuel & time requirements)

How?Why?
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Results

11

Mostly sequential around GSO belt, 

but increasingly deviates with 

growing client inclinations

Number of Transfer-Orbit-Revolutions
Optimal sequence
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Full Transfer Sequence
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Servicing mission with five clients
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Conclusion and Outlook
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Toolchain optimizes multiclient-IOS missions 

with a relatively high degree of accuracy and minimal computational cost.

• Extending the toolchain to cover orbital regions beyond geosynchronous orbits

• Overall accuracy of the underlying concepts remains an area for continual improvement

Key aspects  of  future research
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