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Context : FMs in robotics
Bring trust to autonomous systems – Focus on robotics

Motivations 
• Autonomy increases the cost and complexity
• Task and environments get more complex
• Human help may be difficult or impossible 

(underwater, military, space...)

Dangerous job for South African wildlife rangers 
despite new technology (Michael Strang/UN 
Environment-GEF rhino project, Aug 2016)
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Bring trust to autonomous systems – Focus on robotics

Motivations 
• Autonomy increases the cost and complexity
• Task and environments get more complex
• Human help may be difficult or impossible 

(underwater, military, space...)

Dangerous job for South African wildlife rangers 
despite new technology (Michael Strang/UN 
Environment-GEF rhino project, Aug 2016)

Apply formal methods to bring trust to the system  
• Prove the feasability of a mission
• Improve fault-tolerance
• Anticipate runtime problems



6ISAE-SUPAERO    

Context : FMs in robotics
Problem: actors have heterogenous backgrounds…

Technical 
experts

Field 
operators

Roboticists
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Context : FMs in robotics
Problem: actors have heterogenous backgrounds…

Easier said than done!
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Context : FMs in robotics
Problem: actors have heterogenous backgrounds… But who will get their hands dirty?

AF ( x=5 => y=2)! What’s a Petri net?

What’s a robot?

I can’t keep up!
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Context : FMs in robotics
Problem: actors have heterogenous backgrounds… But who will get their hands dirty?

The perfect specimen

 Has never heard of FMs
 3 hours of experience in robotics
 Full of hope and optimism
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SkiNet Overview
A transformer from Robotic Skills Language specifications [Albore et al., 2023] to PNs

Pelletier et al., FMAS (formal methods for autonomous systems), 2022
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SkiNet Overview

Now a back-and-forth transformer!

Pelletier et al., 2025 (this paper)

The user evolves the 
specifications DSL

The tool serves as an 
interface to use FMs 
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User-space: Robotic Skills Language 

Albore et al., 2023
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PN-space: PN model & Tina
Albore et al., 2023
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PN-space: PN model & Tina

But models are rarely simple... 
• Resources to model hardware/software
• Skills for autonomous actions and user-operated
• Events for each uncontrollable action that could 

hit the robot (increases when modelling fault 
tolerance)



22ISAE-SUPAERO    

PN-space: PN model & Tina

But models are rarely simple... 
• Resources to model hardware/software
• Skills for autonomous actions and user-operated
• Events for each uncontrollable action that could 

hit the robot (increases when modelling fault 
tolerance)



23ISAE-SUPAERO    

PN-space: PN model & Tina

But models are rarely simple... 
• Resources to model hardware/software
• Skills for autonomous actions and user-operated
• Events for each uncontrollable action that could 

hit the robot (increases when modelling fault 
tolerance)

Graphical simulation/debugging 
is impossible
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PN-space: PN model & Tina

Hum...
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PN-space: PN model & Tina
Present the simulation as the user expects!
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PN-space: PN model & Tina
What about model-checking?
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Goals achieved

• SkiNet turned into a two-way transformer and we hope it inspires others to do so!

• Currently used by students as part of the embedded software and autonomous 

systems master courses at ISAE Supaero (Toulouse, FR)

Conclusion & future works
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Goals achieved

• SkiNet turned into a two-way transformer and we hope it inspires others to do so!

• Currently used by students as part of the embedded software and autonomous 

systems master courses at ISAE Supaero (Toulouse, FR)

Conclusion & future works

Perspectives

• Conduct a small user-experience survey on the whole Robotic Skills toolchain 

(skills DSL, SkiNet, controller code implementation…)

• Improve the formal models of skills by adding data to the models

• Improve modularity with other formal frameworks (Fiacre, Automata/UPPAAL, 

BPMN, SMT, ...)
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Thank you for your attention !
Gitlab : gitlab.com/onera-robot-skills/skinet-release

Pelletier et al., 2022: arxiv.org/pdf/2209.14039
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