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Reviewing Bilateral Segmentation Network(BiSeNet)

• Real-time Segmentation
• Two paths:

• Spatial Path
• Keep resolution
• Three conv. blocks

• Context Path 
• Provide sufficient receptive fields
• Backbones from pretrained 

classification network

• Contribution
• Overcoming corns from restricted 

input size (multi-scale objects)



Motivation & Contribution

• Motivation

• Adding an extra path to encode spatial information is time-consuming

• Backbones from pretrained tasks could be insufficient for seg. task

• Argue: auxiliary path lacks low-level info. guidance

• Contribution

• Short-Term Dense Concatenate (STDC) module



Overview

• Encoding Stage

• STDC Module: preserves scalable receptive fields and multi-scal info.

• STDC Network: Integrate STDC modules into U-Net architecture

• Decoding Stage

• Use Detail Aggregation Module to generate binary detail GT from seg. GT

• Adopt binary CE loss and dice loss jointly to optimize training process

• Fuse low-level info. to obtain results



Encoding Network

• Network Overview

• Stage1 & 2: Only one conv. block (conv. layer + BN +ReLU)

• Stage 3-5

• STDCMk.1: Stride=2 (size*0.5)

• Following: Stride=1 (resolution unchanged)

• Output Channels: 1024



Encoding Network

• STDC Module

• KS of ConvX1 = 1, following : 3

• Output channel of each block: N/2^i

(for the last: same as former's)

• Computation complexity (rely on M&N)



Decoder

• Segmentation Architecture

• Backbone: pretrained STDC networks

• Advantage:

• Feature from backbone preserves rich detail information

• Feature from decoder contains context information (due to 

input from global pooling layer)
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Decoder

• Detail Guidance

• Treat detail prediction 

as a binary seg. task

• Introduce detail loss to 

o p t i m i z e  t r a i n i n g 

process



Decoder

• Detail GT Generation

• Generate binary detail 

GT  f ro m  s e g .  GT  by 

D e t a i l  A g g re ga t i o n 

Module (dashed box)

• Thresh: 0.1.  Convert 

details to binary detail 

GT 



Decoder

• Detail Loss

• Binary CE + Dice Loss

• Dice Loss:

• M e a s u r e  o v e r l a p 

between pred. & GT

• I n s e n s i t i ve  to  c l a s s 

imbalance

Laplace smoothing item, 1



Experiments

• Backbones Comparison

Classification Segmentataion



Experiments

Segmentation Results Visualization


