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1. Context

● Complex dynamic systems exposed to failures

 Maintenance and repair to reduce cost of products
 Reconfiguration and replanning to maximize rewards 
of 'local' missions
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● Hybrid systems
 Continuous and discrete observations
● Multi-modes systems (continuous and discrete behaviors)
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3. Methodology for behavioral diagnosis
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3. Methodology for behavioral diagnosis

 MPPN use two types of places to model:

Continuous dynamics of the system
(dynamics equation)

Behavioral modes of the system
(discrete state)
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Behavioral diagnosis using MPPN [Gaudel et al. 2014]
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HPPN=(P ,T ,Pre , Post , X ,C ,H , F , γ ,Ω , M 0)

Set of dynamics equations 
associated with hybrid places

State space of the 
numerical hybrid vector

PS∪PN∪PH T S
∪T N

∪TM
∪T H Ω S∪ΩN∪ΩH



December 8, 2014, GT S3 2014

4. Methodology for degradation diagnosis

Hybrid Particle Petri Nets for diagnosis

e
i

e
i

f
1

f
1

f
2

f
2

f
3f

3

HPPN=(P ,T ,Pre , Post , X ,C ,H , F , γ ,Ω , M 0)

Set of dynamics equations 
associated with hybrid places

State space of the 
numerical hybrid vector

PS∪PN∪PH T S
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HPPN are a nice toolkit for modelers
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Conclusion & future work

Conclusion

● Definition of a new HPPN formalism to monitor hybrid system by enriching the 
MPPN formalism

● Application of the HPPN for behavioral and degradation diagnosis of hybrid systems
● Illustration of the proposed method on an academic example
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Conclusion

● Definition of a new HPPN formalism to monitor hybrid system by enriching the 
MPPN formalism

● Application of the HPPN for behavioral and degradation diagnosis of hybrid systems
● Illustration of the proposed method on an academic example

Future work

● Implement and test the proposed framework
● Introduce model-based prognosis method into the proposed framework
● Test the health management architecture on a mobile or flying robot
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Conclusion

Thank you! Any question?

Key words:
● Hybrid systems
● Model-based diagnosis under uncertainty
● Behavioral diagnosis
● Degradation diagnosis
● Health management architecture
● Hybrid particle Petri nets

Health Monitoring of Hybrid System Using Hybrid Particle Petri Nets
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