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We want to compute log Iv(x)

For x = 0.5 and v = 129.25

● SciPy: -681.6595192185806

● MATLAB: -681.6595192185806

● boost: -681.6595192185805

● GNU Scientific Library (GSL): -681.6595192185805

● Mathematica: -681.6595192185806

● Wolfram|Alpha: -681.6595192185805



We want to compute log Iv(x)

For x = 0.5 and v = 139.25

● SciPy: -Infinity

● MATLAB: -Infinity

● boost: -744.4400719213812

● GNU Scientific Library (GSL): -Infinity 

● Mathematica: -744.4400719213812

● Wolfram|Alpha: -744.5544364434038



A brief introduction to (modified) Bessel functions

Bessel’s Modified Differential Equation



A brief introduction to (modified) Bessel functions



What do these libraries do and how can we do better?

● Scaling the Bessel functions with exponentials

● Do intermediate computations in log scale

● Use asymptotic expressions

● Sort input values to prevent thread divergence on GPUs



Regions of the Different Expressions



How do we compare against SciPy for log Iv(x)
Median speedups of 35x and 77x for CPU and GPU, resp.

Maximum speedups of 98x and 300x for CPU and GPU, resp.



Accuracy and robustness



Runtime
Median speedups of 17x and 45x for CPU and GPU, resp. 

Maximum speedups of 3403x and 6150x for CPU and GPU, resp. 



Helper 
function

Using CUSF with PyTorch

Imports

Data 
loading

Doing 
stuff



Estimating von Mises-Fisher

Pipeline Results



Is Mathematica the right benchmark?



Conclusion



Questions?

Andreas L. Plesner

aplesner@ethz.ch



Comparison to CUDA
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