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•(

  Non-motor (silent) phase  Motor phase leading to handicap  10 million cases worldwide  Degenerative disease  No cure, but symptom management  Perturbation of other subcortical structures  Loss of dopaminergic neurons in the substantia nigra To characterize the non-motor changes sustained by the Parkinsonian brain.  To find new biomarkers for the early diagnosis of Parkinson's disease.  To define specific classes of patients for personalized treatment 4 Tools : • MR imaging (anatomical and quantitative data) • Statistical classification methods (Mixture models, data mining) More degrees of freedom • Better classification of 'atypical values' Mixture models are probabilistic models that represent subpopulations within an overall population. 4. A word on mixture models F. Forbes & D. Wraith (2014). A new family of multivariate heavy-tailed distributions with variable marginal amounts of tailweight: application to robust clustering. Stat. Comput., vol. 24, 971-984. 6. Signatures extraction Healthy MRI data Mixture model for the healthy voxels Reference Model 𝑌 𝐻 = 𝑦 𝑣 , 𝑣 ∈ 𝑉 𝐻 𝑓 𝐻 𝑦|𝜋, 𝜃 = 𝑘=1 𝐾 𝐻 𝜋 𝐾 𝑀𝑆𝐷(𝑦; 𝜃 𝑘 ) Probability distribution function of the estimated MMSD model K_H is determined by the BIC score … or a slope heuristic Healthy voxels group : 8 𝑦 𝑣 , 𝑣 ∈ 𝑉 𝐻 ∪ 𝑉 𝑃 such that log(𝑓 𝐻 (𝑦 𝑣 )) the potential of this approach, however we need to acquire more data to confirm our findings and build robust models. WORK IN PROGRESS : • Machine Learning approaches for anomaly detection • Proof of robustness. • Signature profiling Thank you ! 16 This work is supported by a grant from NeuroCoG IDEX UGA in the framework of the "Investissements d'avenir" program (ANR-15-IDEX-02) .
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