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Agenda:
•Kolmogorov-Arnold Representation theorem
•B-spline
•KAT Generalization
• Implementation details
•KAN Scaling laws
•Using KANs for anti-spoofing
•Practical tips for improving spoofing detectors



•  

MLP – foundation block



• Low-dimensional 
functions 

•Oscillating 
functions

• Invariant 
functions

It is difficult for MLPs to handle audio signals efficiently

MLP optimization challenges



•  

Kolmogorov-Arnold representation 
theorem



•  



•  



KAT: problems
•There are no restrictions on one-dimensional 
functionals: they may not be smooth or even fractal

•The theorem is described only for the two-layer model

•How to get such functions



Solution of non-smoothness - Splines 
 



B-splines
 







KAT: what is KAN layer?
 





Implementation details
 



Parameters count
L – depth 
N – layer dimensionality
k – spline order 
G – spline grid
  



Theorem. Approximation theory
 



Theorem. Approximation theory
 



Scaling laws
 



Scaling laws
 



Grid extension
 



ASVspoof2024
Track 1: stand-alone speech deepfake detection task
Track 2: spoofing-robust automatic speaker verification 
task

Closed condition: data within the train partition
Open condition: train partition + external data + 
pre-trained models (w\out LibriLight, MLS English, 
MUSAN)



AASIST3



Pre-emphasis

 



AASIST KANisation
•  



AASIST KANisation
•  



AASIST2 – AASIST with Res2Net



S2pecNet – AASIST with another encoder



Results



Results



Frontends for open condition

•Wav2Vec2.0 XLS-R 300/1B/2B
•HuBERT
•WavLM
•XEUS



Frontends for open condition



Augmentations



Augmentations



Noise datasets and codecs



ResNet34 is all you need??



Thank you for your


