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Existing “soft operators” are 
spread out across repos.

Some operations in JAX & PyTorch 
yield uninformative gradients.
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Softening?
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Straight-through estimation

Straight-through trick
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Straight-through pitfall
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Elementwise operators
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Comparisons
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CDF defining the probability that a 
 Boolean operator equates to true.
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Fuzzy logic

Selection = Expectation:
10

xor operator

0
0

1

1
0

1

SoftJAX & SoftTorch, A Paulus, AR Geist, V Musil, S Hoffmann, O Beker, G Martius, 2026.



Axiswise operators
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probability distribution over indices
expected value at index

index
value at index
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SoftSort
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Axiswise operator overview
Regularized OT SoftSort NeuralSort

FastSoftSort

Source: https://arxiv.org/pdf/2002.08871

SortingNetworks

Source: https://proceedings.mlr.press/v139/petersen21a.html

LapSum and more…

Source: https://arxiv.org/pdf/2503.06242

coming soon…
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Sort operator
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Case study - MuJoCo XLA
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