
1. Introduction

 We investigate Cross-Database Micro-Expression Recognition (CDMER), in which the labeled training and unlabeled testing samples belong to 
different micro-expression databases.

 Cross-Database Micro-Expression Recognition (CDMER) faces two obstacles: 1) The severe feature distribution gap between the training and test 
databases, 2) The feature representation bottleneck of micro-expression such local and subtle facial expression, which requires professional knowledge.

 To cope with this challenging problem, we propose a new Transfer Group Sparse Regression (TGSR) method based on facial region selection.
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2. Proposed Method – Basic Idea

This paper adopts the facial region selection method to seek the salient regions from the whole face to

 promote a more precise measurement of the difference between the source and target databases by the operations in the feature level to alleviate

this difference better,

 improve the extracted hand-crafted feature to become more effective and explicable for better CDMER.

4. Experiments and Results

 Protocol: 1. TYPE-I: between every two

subsets of SMIC; 2. TYPE-II: between

Selected CASME II and every subset of

SMIC;

 Evaluation metrics: Accuracy and Macro

F1-score

 Hyper-parameter Discussion:

1) Salient facial region 𝜅,

2) MMD weighting coefficient 𝜉.

 Visualization: Salient facial regions.

Conclusion and Discussion

We propose TGSR to seek the salient facial

regions by learning a shared binary sparse

regression matrix between the source and target

databases to alleviate the severe feature

difference between the source and target

databases meanwhile improve extracted

features. Experiments and visualizations

demonstrate that TGSR outperforms most state-

of-the-art domain adaption methods for CDMER.

Fig. 2 : The discussion of 

salient facial region number.

Fig. 3 : The discussion of 

MMD weighting term.
Table. I: The experimental results of TYPE-I CDMER task. 

Table. II: The experimental results of TYPE-II CDMER task . 

Fig. 1 : The visualization of salient facial regions.

3. Proposed Method – Detail (Transfer Group Sparse Regression Method, TGSR)

1. A face is split into 𝐾 local sequence (block);

2. Each spatial block: 𝑑 dim feature 𝒙𝑘 ;

3. Each micro-expression: 𝒙𝜈 = 𝒙1
T, ⋯ , 𝒙𝐾

T T
∈ ℝ𝐾𝑑 ;

4. Source database (𝑁𝑠 samples)

• i-th facial block’s feature is denoted by 𝑿𝑖
𝑠 ∈ ℝ𝑑×𝑁𝑠;

• Database’s feature is denoted by 𝑿𝑠 = 𝑿1
𝑠T , ⋯ , 𝑿𝐾

𝑠T
T
∈ ℝ𝐾𝑑×𝑁𝑠;

• j-th sample’s label is denoted by one-hot vector 𝒍𝑗
𝑠 = 𝑙𝑗,1

𝑠 , ⋯ , 𝑙𝑗,𝐶
𝑠 T

which only 𝑙𝑗,𝑐
𝑠

equals to 1, indicating that sample belong to this category;

• The label is denoted by 𝑳𝑠 = 𝒍1
𝑠 , ⋯ , 𝒍𝑁𝑠

𝑠 ∈ ℝ𝐶×𝑁𝑠, 𝐶 is class number.

5. Target database (𝑁𝑡 samples)

• i-th facial block’s feature is denoted by 𝑿𝑖
𝑡 ∈ ℝ𝑑×𝑁𝑡;

• Database’s feature is denoted by 𝑿𝑡 = 𝑿1
𝑡T , ⋯ , 𝑿𝐾

𝑡T
T
∈ ℝ𝐾𝑑×𝑁𝑡.
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