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Diverse Parameters Optimization
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We enhance the diversity of the surrogate model parameters by integrating both pre-
trained and random 1nitializations. The method yields a diverse set of surrogate model
parameters, which enhances the parameter diversity of the surrogate FR models and
consequently improves transferability of the crafted adversarial examples.
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Hard Model Aggregation
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After acquiring a surrogate model set with diverse parameters, we introduce beneficial
perturbations with the optimization direction opposite to that of adversarial perturbations
onto the feature maps of these diversified surrogate models, transforming them into hard
models and aggregate the hard models to increase the transferability.
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