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Multiplicative Filter Networks

Buonomo Camille,
4/12/2024, 

Groupe de lecture : 
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 1. Implicit neural representations 

Représentation discrète Représentation continue
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 2.Initial limitations  

---Ground Truth
---Model

→ Achitectures usuelles biaisées vers les basses fréquences
→ Reste à apprendre : les hautes fréquences

[Rahaman et al, On the Spectral Bias of Neural Networks, 2019]
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 3. Positional encoding 

… 
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 3. Positional encoding - limitations

[Sitzmann et al, Implicit Neural Representations with Periodic Activation Functions,2020]
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 4. Periodic Activation Functions - SIREN

σ(x) = sin(ω)
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 5. Multiplicative Filter Network - Architecture 

Traditional NN : 

MFN : 
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 5. Multiplicative Filter Network – Choix de g 

FourrierNet

GaborNet

Pourquoi ? 
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 5. Multiplicative Filter Network – Choix de g 

Propriété voulu : Somme multiplicative 

Sinus : sin (a)sin (b)=
cos(a−b)−cos(a+b)

2

Gabor : sin (a)ec sin (b)ed=
cos(a−b)−cos(a+b)

2
eb+d

a(x−b)2⋅c (x−d)2=ac
(b−d)2

a+c
+(a+c)(x−ab+cd

a+c
)

2
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 5. Multiplicative Filter Network – Representation 

Hypothèse : 

Récurence : 
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 5. Multiplicative Filter Network – Representation 

→ Approximation de la décomposition de 
Fourier/en ondeletttes de la fonction. 

Intérêt: T = O(2k-1)
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 5. Multiplicative Filter Network – Benchmark 

Image reconstruction
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 5. Multiplicative Filter Network – Benchmark 

PDE
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 5. Multiplicative Filter Network – Benchmark 
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 5. Multiplicative Filter Network – Benchmark 
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