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A multiscale structure
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A multiscale structure
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Langevin equations



BME Symposium Philippe Moireau

A multiscale structure
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|Ṙ�|�
�� R�

(4�(W, X, � = �)� 4�(W, X, � = �))

= J XL(W, � = �)(�� 4�(W, X, � = �))

� K XL(W, � = �)4�(W, X, � = �)
<latexit sha1_base64="ra3VGY089/G9CSAIzt2MBIWCfQ4="></latexit><latexit sha1_base64="ra3VGY089/G9CSAIzt2MBIWCfQ4="></latexit><latexit sha1_base64="ra3VGY089/G9CSAIzt2MBIWCfQ4="></latexit><latexit sha1_base64="ra3VGY089/G9CSAIzt2MBIWCfQ4="></latexit>



BME Symposium Philippe Moireau

A multiscale structure
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Tissue rheology
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A multiscale structure
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Fundamental Principle of Dynamics 
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Data interaction challenges: big data or data big

VS
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Model-data interaction by sequential data assimilation
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Add an additional term that incorporates the data z in the dynamics of y

Can also correct the physical parameters 𝜃

Model y Data z

Data 
Assimilation 
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Data interaction challenges: adaptation with real data
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Challenges: sometimes unanticipated 
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Arterial Pressure

ECG
Heart rate

Operating room
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Data assimilation (Kalman filter) to bridge model and data
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Aortic flux measurement

Arterial pressure 
measurement

Important remark

• Model adapted from data of this patient, data not 
from a database

Real patient data
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Opportunity
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