
Goal: Learning the human brain uses the hierarchical organization

of neurons to process visual information to achieve detailed local

information and coarse large-range relationships extraction in

parallel, enabling the recognition of object boundaries and object-

level areas.

Motivations and Contribution

Contributions:
⚫ This work focuses on developing more advanced multi-scale

spatial and semantic context modules and improving the

integration of these modules with hand-crafted multi-scale

backbone networks to achieve more effective and efficient feature

extraction for semantic segmentation.

⚫ The proposed PMSDSEN incorporates PMSDSE and MSSE in the

encoder-decoder architecture, effectively realizing from low-level

feature extraction to high-level semantic interpretation at different

scales and in different contexts.

⚫ The experiment results present that PMSDSEN can achieve better

results on various segmentation benchmarks, including

Cityscapes and CamVid. For example, PMSDSEN achieves 73.2%

mIoU on the Cityscapes test set with 0.9M parameters.
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Method

Network Architecture：

Results
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⚫ Quantitative comparisons on the Cityscapes dataset:

⚫ Qualitative comparisons on the Cityscapes dataset:

⚫ Visual analysis:

Visualization of features for each branch in the PMSDSE (Left),

and different fusion strategies (Right). PMSDSE can extract rich

and detailed local information, as well as coarse and complex

large-range relationships parallelly. Therefore, the fusion features

possess finely detailed localization and powerful long-range

relationships. DWFF enables network to focus on the most

informative parts of feature map by comparing the darker parts of

the feature map.

Introduction:

⚫ Most excellent backbone networks use a hierarchical feature

pyramid style, each layer of the network contains a relatively single

scale of features, which is insufficient for dense prediction tasks

that require rich multi-scale information for accurately identifying

and segmenting objects in various contexts and scales.

⚫ Most elaborated multi-scale semantic context modules are

typically inserted at the end of the backbone network to extract

multi-scale semantic contextual information. However, they are

only inserted at the end of the pre-trained backbone network,

which may not be sufficient to extract multi-scale spatial and

semantic context in all cases.

⚫ How to integrate information from multiple scales and hierarchies

as the human brain for efficient and robust visual perception and

processing?

Conclusion

⚫ Achieving a more optimal trade-off between model complexity and

performance.

⚫ From rich and detailed local information to coarse and complex large-range

relationships, from fine-grained details and textures to abstract category and

semantic information, network achieve efficiently low-level feature extraction

and high-level semantic interpretation at different scales and in different

contexts.
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