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➢ Reusing Pre-trained Models in Downstream Tasks

• Reusing Pre-trained Vision 
Models:

(1) Input Visual Reprogramming

(2) Output Mapping



• Example
ImageNet-1k        CIFAR10
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➢ Visual (Adversarial) Reprogramming

Origin of the Concept: 
Adversarial Attacks

Visual (Adversarial) Reprogramming

Goal: Hindering Pre-Trained Models
Goal: Reusing Pre-Trained Models
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➢ Visual (Adversarial) Reprogramming

Two Main Components:
(1) Trainable Noise Patterns
(2) Shared Masks

Two Types of Methods:
(1) Padding-based
(2) Resizing-based (Watermarking)
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➢ Drawback Over Individual Images

Different masks 
are needed for 

individual 
images!
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➢ Drawback in The Statistical View

The training loss for some samples even rises!
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➢ Problem Setting and Goal

➢ Methods

➢ Theory

Input VR – trainable parameters:

Output Label Mapping – non-parametric function:

Our SMM:

Sample-specific Patterns:

A Shared Mask:

Resizing Function
Shared Masks
Reprogramming Pattern

Sample-specific Masks

Approximation Error

Estimation Error
Introducing less than 0.2% extra parameters
Not increasing the risk of over-fitting in experiments

Negligible

Lower
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➢ Framework and Modules
➢ Module 1: Lightweight Mask Generator

➢ Module 2: Patch-wise Interpolation
      Interpolating by Copying 
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➢ Experimental Results

• Applying SMM yields higher accuracy across commonly-used downstream datasets

• Compatible with different pre-trained model architectures
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➢ Impact of Masking ➢ Impact of Patch Size
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➢ Visualization Results

• Successfully resolves incorrectly clustered classes in the output feature space
• Able to retain the important parts of the image and remove the interference
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