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What are micro-expressions and what is MER for?

• The universal facial expressions include seven emotions – anger, contempt, disgust, fear, joy, sadness, 
and surprise. Facial expressions typically last between 0.5 to 4 seconds.
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• Microexpressions, however, are expressions that go on and off the face in a fraction of a second, 
sometimes as fast as 1/30 of a second. 

• Microexpression recognition (MER) is widely applied in:



Roadmap

• A survey on deep learning based micro-expression recognition

• Meta-Learning Based Multi-Model Fusion Network 



Part I



• Deep learning based micro-expression recognition: a survey 

1. We studied related works on deep learning based micro-expression 
recongnition

2. We fused several public datasets to form a composite dataset 

3. We provided a baseline method on the composite dataset

Contributions



 Introduction

Micro-expressions are special facial expressions. Compared with ordinary expressions, micro-
expressions mainly have the following characteristics:

1. The duration is short, usually only 1/25s~1/3s;

2. The action intensity is low and difficult to detect;

3. Produced in an unconscious state, usually difficult 
to disguise;

4. The analysis of micro-expression usually needs to 
be in the video, while the ordinary expression can 
be analyzed in the image.



➢ Due to the short duration and low action intensity of micro-expressions, it is difficult to extract features, 
so appropriate data preprocessing and feature extraction are required.

Data preprocessing methods



Micro-expression Datasets

➢ Due to the difficulties in data collection and identification of micro-expressions, there are few existing micro-
expression datasets, which makes the application of deep learning in micro-expression recognition difficult.

CASME II dataset

SAMM dataset



Content introduction

Micro-expression Recognition Methods
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 Spatial deep learning methods
➢  Convolutional neural network-based method
➢ Multi-stream convolutional neural networks based methods

Spatial-temporal deep learning methods
➢  3D convolutional neural network-based methods
➢  Combined spatial-temporal methods

Temporal deep learning methods

Spatial-contextual deep learning methods
➢  Capsule neural network-based methods
➢  Graph convolutional networks based methods

05 Hybrid approaches combining traditional
and deep learning methods



➢ The Structure of Convolutional Neural Network based Methods

Spatial deep learning methods

➢  The structure of multistream convolutional neural network-based methods
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Temporal deep learning methods

➢ The structure of recurrent convolutional network-based methods
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Spatial-temporal deep learning methods

➢ The structure of 3D convolutional neural network-based methods

➢ The structure of combined spatial-temporal methods
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Spatial-contextual deep learning methods

➢ The structure of capsule neural network-based methods

➢ The structure of graph convolutional network-based methods
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Hybrid approaches combining traditional and deep learning methods

➢ The structure of hybrid approaches combining traditional and deep learning methods



The baseline method

➢ Five datasets (the CASME database, the CASME II database, the CAS(ME)2 database, the SMIC database, and 
the SAMM dataset) were fused to form two new datasets (the 4-class fused dataset and the 9-class fused dataset), 
and use these as the baseline model input.



The baseline method



Possible future works

 Micro-expression dataset collection

Optimizing network structure

Multimodal information for microexpression recognition03

02

01
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• Meta-Learning Based Multi-Model Fusion Network 

1. Meta-MMFNet fuses optical flow and frame difference features

2. Meta-MMFNet fuses micro-expression pretrained model and macro-expression 
pretrained model

3. Meta-MMFNet achieves state-of-art performances

Contributions



 Meta-Learning Based Multi-Model Fusion Network

➢ The overall structure of the proposed Meta-learning based Multi-model Fusion Network (Meta-MMFNet) 
Method.



 Meta-Learning Based Multi-Model Fusion Network

➢ The Network structure

• Meta-learning framework



 Meta-Learning Based Multi-Model Fusion Network

➢ The Network structure

• Loss function:



Experiments 
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