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 Goal

• Transfer source domain pre-trained 

counting model to target domains using 

unlabeled data.

 Importance 

• Pre-trained model is inferior in practice due 

to different data distributions.

• Annotation is expensive and laborious.

Source domain

Target domain
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 Challenge

• How to explore concealed information in unlabeled data for knowledge 

transfer from source domain to unseen target domains?

• How to measure the reliability of supervision signal?

 Solutions

• Regard density isomorphism reconstruction as self-supervised signal.

• Model reconstruction erroneousness using estimation-reconstruction 
consistency.
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 2.1 Algorithm I: Density Isomorphism Reconstruction
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 2.1 Algorithm II: Reconstruction Erroneousness Modeling
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 2.2 The Proposed Framework
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 2.2 The Proposed Framework

• Input: 

Image tuple                                    with time interval    , where     is the 

image frame at time  . 

• Density and Erroneousness Inference Module:
Estimate a density map                            and erroneousness matrix 

for each image      .

• Isomorphism Reconstruction Module:
Generate a reconstructed density map             (or            )  for the i-th

image using            (or           ) .



2. Error-Aware Density Isomorphism Reconstruction for 
Unsupervised Cross-Domain Crowd Counting

2020/12/9 8

 2.2 The Proposed Framework

• Reconstruction Erroneousness Modeling Module:

Simultaneously minimize an density isomorphism reconstruction 

error and maximize an estimation-reconstruction consistency. 
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 2.3 Key Technique I: Density Isomorphism Reconstruction

(1). Calculate  image mapping matrix 

(2). Convert image mapping matrix to density mapping  mapping matrix
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 2.3 Key Technique I: Density Isomorphism Reconstruction

(3). Reconstruct density map according to mapping matrices



2. Error-Aware Density Isomorphism Reconstruction for 
Unsupervised Cross-Domain Crowd Counting

2020/12/9 11

 2.3 Key Technique II: Reconstruction Erroneousness Modeling

（1）Error-aware density isomorphism reconstruction objective：

（2）Erroneousness matrix regularization term
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 2.4 Experiment:
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 2.4 Experiment:
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