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u(x, t) ≈ n i=0 b i (t)φ i (x) Chronos : b i ∂u ∂t = I + L(u) + C(u, u) (a PDE) becomes : ∀i, db i dt = Ω φ i • I + n p=0 Ω φ i • L(φ p ) b p + n p,q=0 Ω φ i • C(φ p , φ q ) b p b q (ODEs)
ADDITIONAL REDUCTION : TIME SUB-SAMPLING Large time scale approach we keep only necessary information for the resolved modes :

db i dt = i i + l •i b + b T c ••i b
Nyquist-Shanon criterion for sub-sampling :

f s 2 = 2 max i f max (b i ) meets Shanon. 0 0.1 0.2 0.3 0.4 0 2 4 6 8
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OUR APPROACH

Our approach : 

u = w + σdB dt w = n i=0 b i φ i (resolved modes) v res = u -w = N i=n+1 b i φ i a
∂w i ∂t + (w * • ∇)w i = ∇ • a 2 ∇w i - 1 ρ ∂p ∂x i + ν w - σdB t dt • ∇ w i multiplicative noise + ν σ i dB t dt additive noise QUESTIONS Thank you for your attention ESTIMATION OF a DEPENDING OF TIME ∀x ∈ R d , d Xx t = σ(x, t)dB t z i (x) = T 0 b i (t) λ i T a(x, t)dt = T 0 b i (t) λ i T d < Xx , Xx t > t (since a = σσ t ) = P -lim ∆t→0 T t k =0 b i (t k ) λ i T Xx t k+1 -Xx t k Xx t k+1 -Xx t k t v res (x, t)∆t a realization of d Xx t = σ(x, t)dB t
Estimator with good statistical properties (Genon-Catalot 1992) (when the projection subset is well chosen) 

  FIGURE : Re=3900 (3D flow), a constant and in the span of Chronos b i .

FIGURE

  FIGURE : n=10, Re=3900 (3D flow), a constant in time.

DATA

Wake behind a cylinder at Reynolds 3900 : 3D flow y

ESTIMATION OF a DEPENDING OF TIME

We look for a decomposition of a

Estimation based on Stochastic Calculus (Genon-Catalot 1992) :