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[Abstract]

In this paper, we propose a new and simple self-supervised learning method that predicts the middle
image of a face image sequence for automatic expression recognition. Automatic facial expression
recognition can achieve high performance through deep learning methods, however, generally requires a
expensive large data set. The size of the data set and the performance of the algorithm are tend to be
proportional. The proposed method learns latent deep representation of a face through self-supervised
learning using an existing dataset without constructing an additional dataset. Then it transfers the
learned parameter to new facial expression reorganization model for improving the performance of
automatic expression recognition. The proposed method showed high performance improvement for two
datasets, CK+ and AFEW 8.0, and showed that the proposed method can achieve a great effect.

» Key words: Facial Expression Recognition, Unsupervised-learning, Self-supervised Learning,
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I. Introduction
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Fig. 1. The proposed self-supervised learning method
for predicting the middle image in an image sequence.
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II. Related works

2.1 Facial Expression Recognition
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2.2 Self-supervised learning
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III. The Proposed Method

3.1 The proposed self-supervised learning
method with central image prediction
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Fig. 2. System architecture of the self—supervised learning method to predict the central image.
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3.3. Backbone Network
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IV. Experimental Results
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4.2 Facial Image Sequence Prediction

Table 1. Central image prediction performance for
the CK+ set.
# of input images Accuracy

3 91.2%

5 88.1%

7 82.3%

9 76.7%

Table 2. Central image prediction
the AFEW 8.0 set.
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4.3. Facial Expression Recognition
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Table 3. Facial Recognition Performance comparison
on the CK+ dataset

Method Accuracy
FAN 99.08
+Middle Image prediction Self-supervised 99 12
Learning (proposed) '
+Image rotation prediction Self-supervised 99 51
Learning (Gidaris) '
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Table 4. Facial Recognition Performance comparison
on the the AFEW 8.0 dataset

Method Accuracy
FAN 50.92
+Middle Image prediction Self-supervised

. 51.31
Learning (proposed)
+Image rotation prediction Self-supervised

; S 53.17
Learning (Gidaris)
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Fig. 4. Performance change according to image array
size on the CK+ dataset
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V. Conclusions
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Table 5. Prediciont results of each algorithm

(fear)
FAN Proposed Gidaris
suprise fear suprise
- l
(happy)
FAN Proposed Gidaris
sadness happy happy
-
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FAN Proposed Gidaris
sadness contempt disgust
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