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Foundational Segmentation Models

Reward Function:

max
𝜃

𝔼𝜏∼𝑝𝜃[𝑅𝜏(𝑀, ෡𝑀)]

Searching Space 

Fixed Parameters

Augment Policy 𝝉

Normal Surface

Illuminance Enhance

Median Blur: 4

Image 

Processing

Gradient:

Proximal Policy Optimization

Trainable Parameters 𝜽

Multi-Discrete Searching Space

Action 0 {0, 1, …, 31}

Magnitude 0 {0, 1, …, 9}

Action 1 {0, 1, …, 31}

Magnitude 1 {0, 1, …, 9}

Action 2 {0, 1, …, 31}

Magnitude 2 {0, 1, …, 9}
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Heterogeneous Action Space consists of 10 

kinds of learning-based methods without 

magnitude and 22 kinds of rule-based 

methods with corresponding magnitudes.  

Step1: Map methods selected from Heterogeneous 

Searching Space.

Step2: Follow action 

to augment image.

Step3: Put augmented image into foundational segmentation 

model to calculate reward.

Step4: Predict 

next Action and 

get back to step 1.

Step5: Use 

generative 

model for 

augmentation.
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