
5. Discussion
1. investigating the transferrability on datasets other than urban scenes
2. exploring data-driven method instead of heuristic pixel grouping algorithm

    4.1 Unsupervised semantic segmentation(clustering) 4.2 Semi-supervised segmentation(fine-tuning)

4. Experiment

Feature distribution by
t-sne w.r.t class label

For unsupervised semantic segmentation on Cityscapes and KITTI, our method 
surpasses the previous state-of-the-art baseline by +7.14% in mIoU on 
Cityscapes and +6.65% on KITTI

For semi-supervised semantic and instance segmentation on Cityscapes and 
KITTI, our method is competitive with recent method pre-trained on the larger 
ImageNet and COCO using more GPUs by their authors. Training on City-
scapes and KITTI in same condition, our method surpasses SwAV and PixPro

Dataset: Cityscapes and KITTI
Platform: one 16GB V100 GPU

3. Method Region-level: pixels from identical region under transformations 
Pixel-level: identical pixels under transformations
Loss = λ Losspixel + (1 − λ )Lossregion

cars in different context

w/o copy-paste

with copy-paste

copy-paste is vital for learning object-specific 
representations invariant across different contexts

2. What would be good(robust) pixel representations?
1. dependent on related pixels, e.g., a pixel is classified as “car” together with other pixels of the car
2. invariant to irrelevant pixels(contexts), e.g., the “car” pixels representation is constant no matter where the car appears 
3. using copy-paste to simulate the scenarios and using contrastive learning to learn such constraints

   1. Why contrastive learning on urban scene?
1. applying contrastive learning to complex, non-object-centric urban scenes segmentation 
is a non-trivial and often overlooked research topic
2. self-supervised depth estimation on urban scenes is well-addressed in literature
3. semantic relatedness of pixels correlates with their coherence in 3D space

grouping coherent, semantically related 
pixels into coherent depth regions
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