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Latent initial value problems

Latent initial value problem:

ϕθ(t) = y0(θ) +
∫ t

0
fθ(τ ,ϕθ(τ )) dτ , (1a)

u(t) = HTϕθ(t) + v(t), t ∈ TD (1b)

Likelihood:

LD(Rθ , y) =
∏
t∈TD

N
(
u(t);HTy(t), Rθ

)
, (2a)

M(θ) = LD (Rθ ,ϕθ) . (2b)

Maximum likelihood:
θ̂ = arg max

θ∈Θ
M(θ). (3)
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Fenrir
Painting a picture

A B

C D

M̂N(θ,κ) =
∫
LD(Rθ , y)δ̂N(y | θ,κ) dy, where δ̂N(y | θ,κ) ≈ δ(y − ϕθ).
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Experiments: Fully observed states

Lotka-Volterra
(low noise)

Lotka-Volterra
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FitzHugh-Nagumo
(low noise)

FitzHugh-Nagumo
(high noise)
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Figure: Left: reconstruction of one trajectory. Right: Reconstruction errors for a Monte–Carlo trial of 100
trajectories.
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Experiments: Partially observed states
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Figure: Parameter errors in a Monte–Carlo trial of the SEIR model.

4



Experiments: Fast oscillations
From initial guess to final estimate
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Experiments: Fast oscillations
What is going on?
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Want to get in touch?
filip.tronarp@uni-tuebingen.de nathanael.bosch@uni-tuebingen.de
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