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A Study on Visual Emotion Classification using
Balanced Data Augmentation

Chi Yoon Jeong+, Mooseop KimH

ABSTRACT

In everyday life, recognizing people’s emotions from their frames is essential and is a popular research

domain in the area of computer vision. Visual emotion has a severe class imbalance in which most of
the data are distributed in specific categories. The existing methods do not consider class imbalance
and used accuracy as the performance metric, which is not suitable for evaluating the performance of
the imbalanced dataset. Therefore, we proposed a method for recognizing visual emotion using balanced
data augmentation to address the class imbalance. The proposed method generates a balanced dataset
by adopting the random over—-sampling and image transformation methods. Also, the proposed method
uses the Focal loss as a loss function, which can mitigate the class imbalance by down weighting the
well-classified samples. EfficientNet, which is the state-of-the-art method for image classification is
used to recognize visual emotion. We compare the performance of the proposed method with that of
conventional methods by using a public dataset. The experimental results show that the proposed method
increases the F1 score by 40% compared with the method without data augmentation, mitigating class
imbalance without loss of classification accuracy.

Key words: Visual Emotion, Emotion Recognition, Data Augmentation, Class Imbalance, Deep Learning
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Fig. 1. Details of the SE30K8 dataset,
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Fig. 2. Flowchart of the proposed method,
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Algorithm 1: Model training with balanced data augmentation
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Input: Training images X¢rqin, class list C, the minimum number of samples
Ninin, image transformation list T,

Output: Visual emotion classification model M

/* Initialization

A«0

/* Generate the balanced training images

for each class c; € C do

N; +— CalculateSampleSize(X¢rqin, ¢j)

S +— GetClassSample(X¢rain, ¢5)

/* Random over-sampling

Am 0

while N; < Npin, do

s «— GetRandomSample(S;)

Am — AddSamplelmage(Am, s)

Nj — Nj +1

end

/* Image transformation

for each sample a; € Ay, do

t +— SelectImageTransformation(T)

a} +— ApplylmageTransformation(a;,t)

A +— AddSamplelmage(A, a)

end

end

/* Model training

M <— TrainModel(X¢rain, A)

*/

*/

*/

*/

*/

Fig. 3. Proposed algorithm for model training with balanced data augmentation
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Fig. 4. Visual examples of the 8 emotion categories in the SE30K8 Dataset,
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Table 1, List of all image transformations,
Operation Name Description Range of
magnitudes
Blur Apply the Gaussian blur using magnitude-sized kernel [3, 7]
Random crop Randomly crop the image to target height and width [200, 200]

Random flip Randomly flip the image horizontally and vertically -
Rotation Randomly rotate the image the rate magnitude of 2x [-0.125, 0.125]
Translation Randomly translate the image the rate magnitude [-0.3, 0.3]
Cutout[26] Set a random square patch of side-length magnitude pixels to gray [0, 70]
Random contrast Control the contrast of the image by rate magnitude [-0.3, 0.3]
Random height Randomly vary the height of image by rate magnitude [-0.3, 0.3]
Random width Randomly vary the width of image by rate magnitude [-0.3, 0.3]

Table 2. Results of visual emotion classification according to network models using cross entropy loss and various data

augmentation methods,

Cross Entropy Loss
VGG-16 ResNet-50 EfficientNet-B0
Accuracy F1 score Accuracy F1 score Accuracy F1 score
No augmentation 54.36% 0.189 56.82% 0.257 57.86% 0.261
Blur 54.69% 0.198 56.92% 0.266 58.15% 0.274
Random crop 54.94% 0.199 57.33% 0.271 58.22% 0.274
Random Flip 54.69% 0.189 57.28% 0.262 58.21% 0.274
Rotation 54.94% 0.200 57.21% 0.263 58.07% 0.268
Translation 55.06% 0.201 57.15% 0.271 58.14% 0.274
Cutout 54.84% 0.200 57.14% 0.262 58.11% 0.271
Random contrast 54.97% 0.191 57.31% 0.273 58.44% 0.275
Random height 54.75% 0.197 57.18% 0.269 58.37% 0.276
Random width 55.07% 0.199 57.16% 0.269 58.17% 0.276
Random zoom 54.85% 0.198 57.23% 0.271 58.41% 0.275
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Table 3. Results of visual emotion classification according to network models using Focal loss and various data augmenta—

tion methods,

Focal loss
VGG-16 ResNet-50 EfficientNet-B0
Accuracy F1 score Accuracy F1 score Accuracy F1 score
No augmentation 54.35% 0.185 56.76% 0.248 57.68% 0.249
Blur 55.19% 0.206 57.30% 0.277 58.24% 0.275
Random crop 55.36% 0.208 57.22% 0.280 58.35% 0.287
Random Flip 55.18% 0.198 57.10% 0.263 57.92% 0.272
Rotation 55.27% 0.201 57.19% 0.277 58.25% 0.280
Translation 55.18% 0.205 57.16% 0.280 58.27% 0.279
Cutout 55.18% 0.202 57.01% 0.269 58.35% 0.280
Random contrast 55.20% 0.202 57.44% 0.280 57.94% 0.280
Random height 55.41% 0.202 57.28% 0.283 58.04% 0.272
Random width 55.13% 0.201 57.28% 0.276 58.37% 0.283
Random zoom 55.18% 0.206 57.25% 0.271 58.36% 0.281
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Table 4, Results of visual emotion classification based on

SE30K8 dataset,

EfficientNet-B0
(Focal loss)

Accuracy | F1 score

Baseline 57.68% 0.249

Over—sampling 56.81% 0.319

Overfsamphn.g + all image 57 13% 0319
transformations

Proposed method 57.18% 0.325
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