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Polar Fibonacci Grid
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Cartesian Fibonacci Grid — Gaussian
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Fibonacci Matrix

Linear system generating Fibonacci numbers
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Uniform Construction

(a) Regular Lattice
— Rotate
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— Crop dimension 2, 3, . ..

(b) Rotated (c) Removed points (part one)
— Sort along x and crop to L
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(d) Fibonacci Grid on (0, 1)?
— Gauss along z direction
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Matrix Roots
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Few samples

= Bad estimation
(value & uncertainty)
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Deterministic Sampling: State of Art

UKF

JAd hoc” extensions

Main Axes
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Optimal Deterministic Sampling

Proposed
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Simple Evaluation: UKF & GPF

: O  Prior
* L samples x; from prior Prior
« x; ~ N(x,xP,CP) Likelihood
b _ [-2 Posterior
A ) ] O  Ground Truth
1 0
° P —
C 0 52 5 -
« Measurement model
R 3
c = x| +v
e CY =302 0
 Posterior mean
* UKF: x® = xP 4+ C,,C;; (5 — yP)
1 A 3
* GPF:x®=-2,x 'N(% ||£i||3'cv)
* Ground truth: Matlab integral2 () -5 -
-5 0
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Simple Evaluation: UKF & GPF
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Advanced Evaluation

« Specific integrand — Average over multiple integrands

» Spatial harmonics: g¢(x) = exp{i t - x}
- True expectation: E{gg(g)} = [0 ge(x) - f(x) dx

« Sample approx: ’E\J{gg(x)} = %Zigg(&), x; ~ f

» Distance measure: RMSE = [, |E{g£(§)} — E{gg(g)}r dt
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|sotropic: C =[
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Advanced Evaluation
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Best Gaussian Sampling

/

L: #Samples,
C: covariance
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Fibonacci — Gaussian Samples
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