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A Performance Comparison of Super Resolution Model
with Different Activation Functions
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ABSTRACT

The ReLU(Rectified Linear Unit) function has been dominantly used as a standard activation function in most deep artificial neural network
models since it was proposed. Later, Leaky ReLU, Swish, and Mish activation functions were presented to replace ReLU, which showed improved
performance over existing ReLU function in image classification task. Therefore, we recognized the need to experiment with whether
performance improvements could be achieved by replacing the RELU with other activation functions in the super resolution task. In this
paper, the performance was compared by changing the activation functions in EDSR model, which showed stable performance in the super
resolution task. As a result, in experiments conducted with changing the activation function of EDSR, when the resolution was converted
to double, the existing activation function, ReLU, showed similar or higher performance than the other activation functions used in the
experiment. When the resolution was converted to four times, Leaky ReLU and Swish function showed slightly improved performance over
ReLU. PSNR and SSIM, which can quantitatively evaluate the quality of images, were able to identify average performance improvements
of 0.06%, 0.05% when using Leaky ReLU, and average performance improvements of 0.06% and 0.03% when using Swish. When the resolution
is converted to eight times, the Mish function shows a slight average performance improvement over the ReLU. Using Mish, PSNR and SSIM
were able to identify an average of 0.06% and 0.02% performance improvement over the RELU. In conclusion, Leaky ReLU and Swish showed
improved performance compared to ReLU for super resolution that converts resolution four times and Mish showed improved performance
compared to ReLU for super resolution that converts resolution eight times. In future study, we should conduct comparative experiments
to replace activation functions with Leaky ReLU, Swish and Mish to improve performance in other super resolution models.
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Table 1. Result of Comparing EDSR Performance with Different Activation Functions

ReLU Leaky ReLU Swish Mish
Scale DataSet
PSNR SSIM PSNR SSIM PSNR SSIM PSNR SSIM
DIV2K[3] 36.56 0.9407 33.71 0.9140 36.47 0.9401 36.48 0.9401
Set5[10] 38.19 0.9445 35.32 0.9237 38.19 0.9447 38.19 0.9447
Set14[11] 33.95 0.8969 31.60 0.8723 33.88 0.8966 33.83 0.8965
2 B100[12] 32.35 0.8928 30.65 0.8683 3231 0.8922 32.33 0.8922
Urban100[13] 32.97 0.9268 28.02 0.8583 32.77 0.9252 32.79 0.9251
Average 34.80 0.9203 31.86 0.8873 34.73 0.9198 34.72 0.9197
DIV2K 30.73 0.8269 30.74 0.8271 30.74 0.8270 30.69 0.8258
Set5 32.48 0.8686 32.55 0.8692 32.51 0.8690 32.48 0.8679
Setl4 28.82 0.7511 28.82 0.7514 28.83 0.7513 28.79 0.7501
X B100 27.72 0.7189 27.73 0.7191 27.73 0.7190 27.70 0.7176
Urban100 26.65 0.7836 26.67 0.7844 26.67 0.7841 26.55 0.7809
Average 29.28 0.7898 29.30 0.7902 29.30 0.7900 29.24 0.7885
DIV2K 27.05 0.6976 27.01 0.6959 27.06 0.6975 27.06 0.6975
Set5 27.16 0.7311 27.13 0.7303 27.15 0.7304 27.17 0.7312
Setl4 25.07 0.5980 25.01 0.5968 25.11 0.5987 25.14 0.5992
8 B100 24.88 0.5696 24.86 0.5686 24.90 0.5688 24.88 0.5693
Urban100 22.70 0.5995 22.61 0.5951 22.69 0.5981 22.71 0.5993
Average 25.37 0.6392 25.32 0.6373 25.38 0.6391 25.39 0.6393
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