
Translational Neuroscience: from 
dynamical systems to personalized 

medicine

22 May 2019 
BayesPharma Conference, Lyon

Viktor Jirsha, Marmaduke Woodman: Aix-Marseille University 
Eric Novik, Daniel Lee, Krzysztof Sakrejda: Generable 



Outline

• Generative model of epilepsy spread
• Seizure dynamics
• Model validation
• Trial logistics

• Inferential challenges
• Bayesian workflow in context
• What is Stan
• Virtual Epileptic Patient (VEP) in Stan



Mouse, zebrafish & human







Model validation scheme
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National data collection during trial



Clinical report example
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• High level statistical modeling language
• Defines joint log density
• Statically typed
• Turing complete 

• Inference algorithms
• Full Bayes (MCMC): No-U-Turn Sampler
• Approximate Bayes: ADVI

• Optimization: L-BFGS

• Interfaces
• R, Python, cli, Julia, Matlab, Stata

p(✓, x)

{✓(1), ✓(2), . . . , ✓(N)} ⇠ p(✓ |x)
<latexit sha1_base64="qIqPV1K2Cz6xLA00D+/QKqgwQmU="></latexit>

✓̂ = argmax
✓

p(✓, x)





Statistical challenges 

• Computation time, convergence, and posterior geometry are linked
• As specified, multi-modality in the parameter space
• Easier problem for optimization or ADVI when solution is not guaranteed to 

be optimal
• Mix of parameter constraints and priors to limit the parameter space to limit 

the solution
• Sparse data exacerbates the problem: if there was more data, we could 

identify the parameters.

• Revised the model many times (over 10 iterations)
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