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Random Fourier Features (RFFs)

* Any stationary kernel can be approximated using Random Fourier Features
(RFFs)”

H

f(x) =) Onpn(z), 6Oh~N(0,1), w, b '\ 1
h=1

where ¢p(z) = \/202/Hcos (wga}—l—bh), h=1,..., H, z

with wy ~ p(w) and by, ~ U (|0, 27|)

o < @ <

*Rahimi et al. "7Random features for large-scale kernel machines." NeurlPS 2007



Deep Random Features (DRF)
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Spherical Random Features

M
1=1

Euclidean case (z = z € R%) Spherical case (z = s € S*)
2 1/2
¢i(x) = % cos (w;  + b;) \/_Cw (ds2 (s, bi))
w; ~ p(w), b; ~U([0,2n]) . ~ Multinomial(Cz ' ®(A1),...,Cq ®(\s))

bi ~ U(S?)



General training settings

Observations
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Results



Local scale interpolation of mean sea surface

Raw Satellite Tracks Ground Truth Mean: DRF Variance: DRF




th baselines

Comparisons w

Mean: SIREN

Mean: FFN

Mean: SVGP

Ground Truth

Variance: SIREN

Variance: FFN

Variance: SVGP
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Conclusion

+ Scalability

+ Learn non-stationary fields

- Hyperparameter tuning Is challenging



