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Facial emotion recognition based on VGG16 network

Cai Jing, Du Jiachen , Wang Qing, Zhou Hongren
(College of Instrumentation & Electrical Engineering, Jilin University , Changchun 130026 , China)

Abstract: In recent years, how to recognize and analyze people’s facial expressions through artificial intelligence has become a re-
search hotspot. Using artificial intelligence can quickly analyze people’s facial emotions, and further research is carried out on this
basis. In deep learning, the traditional convolutional neural network can not extract facial expression features sufficiently, and the
amount of computer parameters is large, which leads to low classification accuracy. Therefore, a facial expression recognition algo-
rithm based on VGG16 neural network is proposed. Compared with the model experiments of InceptionV3, InceptionResNetV2 and
ResNet50, the results show that the recognition accuracy of VGG16 neural network on FER2013PLUS test data set is 79%, which
is higher than that of traditional convolution neural network.
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3 InceptionResNetV2

precision recall f1-score support
neutral 0.75 0.55 0.63 11
happiness 0.74 0.67 0.70 319
surprise 0.86 0.25 0.39 24
sadness 0.77 0.50 0.61 34
anger 0.69 0.50 0.58 74
disgust 0.85 0.89 0.87 899
neutral 0.80 0.82 0.81 1335
fear 0.62 0.57 0.59 412
contempt 0.77 0.89 0.83 456
NF 1.00 0.08 0.15 25
accuracy 0.78 3589
Macro avg 0.68 0.53 0.62 3589
Weighted avg 0.73 0.73 0.78 3 589
4 InceptionV3
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anger 0.70 0.45 0.55 74
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contempt 0.65 0.52 0.58 412
unknown 0.86 0.81 0.84 456
NF 0.40 0.16 0.23 25
accuracy 0.78 3589
Macro avg 0.67 0.51 0.56 3 589
Weighted avg 0.77 0.78 0.77 3 589
5 VGGI6
precision recall f1-score support
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disgust 0.73 0.47 0.57 34
fear 0.60 0.58 0.59 74
happiness 0.84 0.91 0.88 899
neutral 0.81 0.83 0.82 1335
sadness 0.62 0.52 0.57 412
surprise 0.85 0.86 0.85 456
unknown 0.18 0.08 0.11 25
accuracy 0.79 3 589
Macro avg 0.60 0.59 0.58 3 589
Weighted avg 0.78 0.79 0.78 3589
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