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Outline

● 1D vascular model

● Pulse waveform analysis

● Sensitivity analysis

● The curse of dimensionality

● Gaussian process

● Application: cerebral vasospasm
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1D model
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Pulse waveform analysis
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Patient specific model
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However...
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Single vessel + capillary bed model



Sensitivity analysis
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The curse of dimensionality
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Number of simulations = number of input parameters X 1000
Saltelli (2001)

9 years
4 months

HPC



Faster code?
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OR?

Gaussian process emulator
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Prediction error

10

17

34 47

MC GP

8000 17

29000 34

61000 47



Running time
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Cerebral vasospasm
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17 vessels
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Cerebral vasospasm
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Conclusions

● Mechanistic modelling

● Sensitivity analysis

● Statistical emulator

● Application: cerebral vasospasm
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Thank you
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Models

# v o d

1 2 1 8

2 7 4 29

3 15 8 61

4 61 31 245
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