
Mathematical Formulation

Let:

 be the model logits for one sample,

 be the true class index,

 be the number of classes,

 be the SmoothMax temperature,

 be the scaling factor.

1) SmoothMax

We approximate the maximum logit using:

When  is large, this approaches the ordinary max:

2) True-class margin

We compute the difference between the true-class logit and the SmoothMax value:

If the true class is the largest logit, then .

If another class is larger, then .

3) Smooth penalty

We transform this margin with a sigmoid:
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This maps the penalty into the range :

correct prediction  penalty near 

incorrect prediction  positive penalty

4) Final loss

The final loss is:

where the base cross-entropy loss is:

Compact Form

Putting everything together:
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