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Context 
Increasing involvement of robots in human environments -> Reliability? 

❖Poor connection between robotic functional software and formal methods 
x Non-formal frameworks 
x Ad-hoc, non automatic modeling 
x Scalability issues

Decisional Level

Acting Observing
Functional level

Battery

SpeedP3D

PosPOM

HueblobIm. 
St.Stereo

VIAM Im. Pos RFLEX
PTU

(Pan-Tilt
Unit)

DTM Env

Aspect Obs

Laser 
RF Scan

NDD Speed

Antenna Heating

Planning Monitoring

MODELS

Flat terrain
navigation

Rough terrain
navigation

Approach 
➡Automatically bridge GenoM with V&V frameworks 
➡Use the generated models to verify important properties

GenoM to Fiacre/TINA & UPPAAL 
➡Develop templates GenoM->Fiacre & GenoM->UPPAAL 
➡Use TINA & UPPAAL to verify: 
✓Behavioral properties: e.g. a sent request is eventually served 
✓Timed properties: e.g. quantify the time between ports updates
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GenoM to Fiacre & UPPAAL Workflow

GenoM to UPPAAL SMC 
➡Develop templates GenoM->UPPAAL-SMC 
➡Use SMC on models that do not scale to estimate the probability of satisfying 

important properties
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Quadcopter navigation: Does not scale 
✓Properties satisfied with 99% pr (SMC)

GenoM to BIP 
➡Develop templates GenoM->BIP 
➡Run the generated models using the BIP engine and enforce desired properties 

online
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