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Figure S.1: Illustration of smoothing algorithm for Lotka-Volterra predator-prey model. (A)
results obtained for state x1. (B) results for state x2. Figures on the left show the smoothed
system trajectories as a function of initial measurement noise at every iteration of the smooth-
ing algorithm, figures on the right show the standard deviation of the estimated noise at every
iteration. (Results obtained using α = 0.1, WSi = 10, ∆ = 10, and φ = 2)
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Table S.1: Configuration for Lotka-Volterra and van der Pol oscillator numerical experiments

System Configuration
Lotka-Volterra Data simulation Initial conditions: (100,15)

Sampling frequency: 1/500
Smoothing WS = 10

γ = 10
α = 0.1

Pre-processing Granger tests: χ2 and F-distributions
Granger p-value: 0.1
OLS p-value: 0.9
OLS % confidence: 1× 10−6

Discretization Scheme: Lagrange-Radau
Finite elements: 50
Collocation points: 15
Data interpolation: Cubic spline

Moving horizon H: 6 (3,000 data samples)
∆D: 100 samples
ω: 10
Ω: 40

Thresholding ψ: 1
Van der Pol Data simulation Initial conditions: (1,-2)

Sampling frequency: 1/500
Smoothing WS = 10

γ = 10
α = 0.1

Pre-processing Granger tests: χ2 and F-distributions
Granger p-value: 0.1
OLS p-value: 0.8
OLS % confidence: 1× 10−6

Discretization Scheme: Lagrange-Radau
Finite elements: 80
Collocation points: 15
Data interpolation: Cubic spline

Moving horizon H: 20 (40,000 data samples)
∆D: 50 samples
ω: 10
Ω: 40

Thresholding ψ: 1

5



Table S.2: Configuration for Brusselator and Lorenz oscillator numerical experiments

System Configuration
Brusselator Data simulation Initial conditions: (1,1)

Sampling frequency: 1/1000
Smoothing WS = 10

γ = 10
α = 0.1

Pre-processing Granger tests: χ2 and F-distributions
Granger p-value: 0.1
OLS p-value: 0.8
OLS % confidence: 1× 10−6

Discretization Scheme: Lagrange-Radau
Finite elements: 60
Collocation points: 15
Data interpolation: Cubic spline

Moving horizon H: 10 (10,000 data samples)
∆D: 100 samples
ω: 10
Ω: 40

Thresholding ψ: 1
Lorenz Data simulation Initial conditions: (-8,8,27)

Sampling frequency: 1/1000
Smoothing WS = 10

γ = 10
α = 0.1

Pre-processing Granger tests: χ2 and F-distributions
Granger p-value: 0.1
OLS p-value: 0.7
OLS % confidence: 1× 10−6

Discretization Scheme: Lagrange-Radau
Finite elements: 50
Collocation points: 15
Data interpolation: Cubic spline

Moving horizon H: 2 (2,000 data samples)
∆D: 100 samples
ω: 10
Ω: 40

Thresholding ψ: 1
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Table S.4: Configuration for CSTR numerical experiments

System Configuration
CSTR Data simulation Initial conditions: (0.28,263.5)

Sampling frequency: 1/500
Smoothing WS = 10

γ = 10
α = 0.1

Pre-processing Granger tests: χ2 and F-distributions
Granger p-value: 0.2
OLS p-value: 0.95
OLS % confidence: 1× 10−5

Discretization Scheme: Lagrange-Radau
Finite elements: 200
Collocation points: 3
Data interpolation: Cubic spline

Moving horizon H: 40 (20,000 data samples)
∆D: 50 samples
ω: 10
Ω: 40

Thresholding ψ: 1
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Table S.5: Configuration of benchmarking experiments for canonical nonlinear dynamical sys-
tems.

System Hyperparameters for methods considered
Lotka-Volterra λSTLSQ ∈ [1× 10−4, 5× 10−4, 1× 10−3, 5× 10−3]

λLASSO ∈ [5× 10−1, 1, 5, 10, 50, 100]
λSR3 ∈ [5× 10−3, 1× 10−2, 5× 10−2,1× 10−1]
ψ ∈ [10, 1.5, 1, 5×−1, 1×−1, 1×−2, 1×−3]

Van der Pol λSTLSQ ∈ [1× 10−4, 1× 10−3, 1× 10−2, 1× 10−1, 5× 10−1]
λLASSO ∈ [5× 10−3, 1× 10−2, 5× 10−2, 1× 10−1, 5× 10−1, 1]
λSR3 ∈ [5× 10−3, 1× 10−2, 5× 10−2, 1× 10−1, 5× 10−1]
ψ ∈ [10, 1.5, 1, 5×−1, 1×−1, 1×−2, 1×−3]

Brusselator λSTLSQ ∈ [1× 10−4, 1× 10−3, 1× 10−2, 1× 10−1, 5× 10−1]
λLASSO ∈ [5× 10−3, 1× 10−2, 5× 10−2, 1× 10−1, 5× 10−1, 1]
λSR3 ∈ [5× 10−3, 1× 10−2, 5× 10−2, 1× 10−1, 5× 10−1]
ψ ∈ [10, 1.5, 1, 5×−1, 1×−1, 1×−2, 1×−3]

Lorenz λSTLSQ ∈ [1× 10−4, 1× 10−3, 1× 10−2, 1× 10−1, 5× 10−1]
λLASSO ∈ [5× 10−3, 1× 10−2, 5× 10−2, 1× 10−1, 5× 10−1, 1]
λSR3 ∈ [5× 10−3, 1× 10−2, 5× 10−2, 1× 10−1, 5× 10−1]
ψ ∈ [10, 1.5, 1, 5×−1, 1×−1, 1×−2, 1×−3]
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