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Overview

• Context aggregation

• Three steps:

• Learn object regions under the supervision of GT segmentation (a coarse 
soft segmentation computed from a deep network)

• Estimate the representation for each object region (object region 
representation)

• Augment the erpresentation of each pixel with object-contextual 
representation

• OCR is the weighted aggregation of all the object region representations with 
the weights calculated according to the relations between pixels and object 
regions



Motivation

• The label of a pixel is the bategory of the object that pixel belongs to



Method - Formulation

• Overview

• Structurizes all the pixels in image into K soft object regions

• Represent each object region by aggregrating all the pixels in the kth object 
region

• Augments the representation for each pixel by aggregating the K object 
region representations (consider all K regions)



Method - Formulation

• Soft object regions (pink box)

• Compute K object regions from an intermediate representation output from a 
backbone (ResNet or HRNet)

• CE Loss

• Each entry indicates the degree that corresponding pixel belongs to class k



Method - Formulation

• Object region representations (purple box)



Method - Formulation

• Object contextual representations (orange box)

• Compute relation between each pixel and each object region (yellow cube)

• Compute OCR according

to Eq (3) (in slide 4)



Method - Formulation

• Augmented Representation (red box)



Method - Use Transformer

• Segmentation Transformer

• Decoder:

• Extract soft object region

• Compute object region represent.

• Keys and values: image features

• Quries: K category quries



Method - Use Transformer

• Segmentation Transformer

• Encoder:

• Aggregating object region 
representations



Experiments

• Cityscapes, ADE20K, LIP, PASCAL-Context, COCO-Stuff

• HRNet + OCR won 1st on Cityscapes before DDL of ECCV2020



Experiments

• Comparison with SOTA 

• Table 5 in paper

• Win first 3 places on all datasets


