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Petabytes of medical data produced pro year in a hospital receiving 200 000 patients / year
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Le serpent symbolise la personne
A 1 ' 1 1 A L] L] L[] L] L[]
Le baton symbolise l'activité qui fait le choix de participer
du meédecin qui promene ou non au soin, prenant ainsi en
sa science secourable main son propre bien-étre
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Biological Time
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Health
big data
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Methods of investigation, compression & interpretation

Methods of investigation
- Classical data analysis

- Deep learning
- No SQL interrogation
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Le “deep learning est une methode non
supervisée, qui utilise un classifieur
réseau de neurones a plusieurs couche.
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~ Par rapport aux reseaux classiques
(Hopftield, Kohonen, etc),

adjonction de plusieurs couches
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Supervised Learning

nsuperv1sed earning
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Convolved
Feature
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Input Ci S2 C3 S4

FIGURE 2 Conceptual example of convolutional neural network. The input image is convolved
with three trainable filters and biases as in Figure 1 to produce three feature maps at the C1
level. Each group of four pixels in the feature maps are added, weighted, combined with a bias,
and passed through a sigmoid function to produce the three feature maps at S2. These are again
filtered to produce the C3 level. The hierarchy then produces S4 in a manner analogous to S2.
Finally these pixel values are rasterized and presented as a single vector input to the “conven-

tional” neural network at the output.
Inpuc layer (S1) 4 feature maps

1 1 (C1) 4 feature maps (S2) 6 feature maps  (C2) 6 feature maps
1

v
convolution layer sub-sampling layer convolution layer sub-sampling layer | fully connected MLP




Cascade of convolutions

C3: f. maps 16@10x10
C1: feature maps S4.1, maps 16@5x5

INPUT 6@28x28
| DEL Inie rr N\ Fayer QUTRUT
‘ E
T ' |

32x32
6@14x14 84
] ‘ Full conAection ‘ Gaussian connections
Convolutions Subsampling Convolutions  Subsampling Full connection

—

Fig. 2. Architecture of L.eNet-5, a Convolutional Neural Network, here for digits recognition. Fach plane is a feature map, i.e. a set of units
whose weights are constrained to be identical.
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 Stacked Auto-Encoders
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® Drop the decode output layer each time
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Methods of compression
- Statistical compression

- Model driven compression
- Qualitative ontologic compression
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Statistical compression
for reducing health big data
into a few data representations
based on data analysis restituting
the essential of the medico-social

knowledge
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Taux standardisé
de prévalence du diabéte (%)

B 252-353

3,53-3,81
3,81-4,25
B 2.25-7,81
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Type II Dlabetes increase in Japan
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Model driven compression

Generalization of the Fourier & wavelets approach
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Fig. 1: a) original protein NMR spectroscopy signal; b) extraction of a peak called “proteosol” to be isolated and processed by the
Dynalet transform (red arrow).
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Qualitative ontologic compression
into logic representations
based on
semantic analysis and

ontologic representation
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Dossier médical AVC Bibliographie AVC
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Ontology building tools

Stroke Related Meuro cal_FIndlng

Abbrevia

webinar Marseille 13/06/17




Methods of interpretation
- Differential modelling

- Automata & Multi-Agent modelling
- Functional modelling

webinar Marseille 30 13/06/17



Differential modelling
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Bancoumana (Mali): selon quel gradient progresse la maladie?
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Prevalence Proportlon des |
personnes
“avant ou avant eu la maladie dans un

dSéchantillon et unggurée donnés

dt
(lfl(t.) — +pafd Ai(t) S(t) — (m +7) I(t) +m G(t)
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Automata modelling
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DYNAMIQUE HOMOPHILIQUE
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Functional modelling
For reducing big data related to
a metabolic pathway
into a few number of attractors
related to the circuits of its

interaction graph
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Life’s complexity:
~ from bio-arrays to metabolic pathways

Direct B2 Inverse
Prediction ; Problem

ATP app ATP aApp ATP app
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Social Interaction network
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Attractor NDb of positive circuits of length r tangent to negative of length [
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Conclusion

®* Toward a personalized patient time recording

® and at the population level, a spatiotemporal
observation

e followed by the steps of big data compression,
modelling and interpretation

e with restitution of information to patient and to
population
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