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Why we use self-supervised learning?

Self-supervised learning is the most promising way to
approximate a form of common sense from unlabeled data in AI system

Massive amount of unlabeled data

Object detection or classification on deep learning model
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Why we use self-supervised learning?

How to use common sense in deep learning model? → Transfer learning

✓ Fix encoder 

✓ Fine-tune encoder with 1~10% labelled data by linear classifier

✓ Fine-tune encoder with 1~10% labelled data by real task 

Encoder
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Auto-encoder

Auto-encoder is the one of the most simple classical self-supervised learning.

Auto-encoder does not perform well for empirically high resolution images.

✓ Lots of effort spent on “useless” details: exact color, good boundary.
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Self-supervised learning

Create a pretext classification problem from unlabeled data.

✓ RotNet [1]: Create a model to classify the degree of rotation.

✓ Jigsaw [2]: Turn one image into a jigsaw puzzle.

Limitation: the encoder represents the pretext feature.

[1] Gidaris, Spyros, Praveer Singh, and Nikos Komodakis. “Unsupervised representation learning by predicting image rotations”, ICLR, 2018
[2] Mehdi Noroozi, Paolo Favaro, “Unsupervised Learning of Visual Representations by Solving Jigsaw Puzzles”, CVPR 2016
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Self-supervised Learning of Pretext-Invariant Representation
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Classification on ImageNet dataset

Problem: Classification
Dataset: ImageNet
Model: ResNet-50
Transfer learning: Fixed encoder
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Object detection on ImageNet dataset

Problem: Object detection
Dataset: VOC07
Model: ResNet-50 + Faster R-CNN
Transfer learning: Fine tuning
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