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Data Quality & Quantity01
● Essential for deep learning success.
● Insufficient data leads to poor generalization and overfitting
● Low-quality data results in learning from noise and biases, affecting accuracy

Algorithms (model 
architectures and strategies)02

● More complex models, with many parameters, are more prone to overfitting
● Adapting models to new tasks or datasets while retaining learned knowledge 

without extensive retraining can be difficult

Research 
Direction

- Focus on improving 
the generalization
- Goal is to maximize 
the performance using 
the same dataset



Data Preprocessing

Model Selection

Model Training

Model Evaluation

…

● Strategies, algorithms, and approaches that 
enrich the training data as well as improve the 
generalizability

● Strategies, and algorithms to improve the generalizability of the 
model

Data Collection

Problem Definition



Data augmentation



Optimizer

Foret, P., Kleiner, A., Mobahi, H., & Neyshabur, B. (2020). Sharpness-Aware Minimization for 
Efficiently Improving Generalization. ArXiv, abs/2010.01412.



Self-supervise



Problem identification in research
Poor generalization to unseen dataOverfitting

● Insufficient Training Data
● Noisy Data
● Lack of Regularization
● Object Occlusion

Noisy Data

Object Occlusion



Mixup CutMix

Augmentation



Augmentation



CNN receptive field
How does feature-level augmentation affect deep learning models compared to input-level 

techniques, and what can we learn about the effectiveness of utilizing higher-level information 
in augmentation?



Feature-space augmentation

Layer Specific Augmentation? Combination Augmentation?

How does feature-level augmentation affect deep learning models compared to input-level techniques, and what can we 
learn about the effectiveness of utilizing higher-level information in augmentation?



Method Description



Overview of the FMMix augmentation process



Overview of the FMMix augmentation process



Redefine the problem



Channels
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→ Feature map 
→ Feature (vector) 



Region-Focused Augmentation Strategy
Channel Max Position 

Detector



Region-Focused Augmentation Strategy
Top k Channel Patches Detector



Label Mixing Calibration Method



FMMix augmentation
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FMMix augmentation
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