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An Edge Detection Technique for Performance Improvement of eGAN

Lee Cho Youn' - Ji Su Park' - Jin Gon Shon'"

ABSTRACT

GAN(Generative Adversarial Network) is an image generation model, which is composed of a generator network and a discriminator
network, and generates an image similar to a real image. Since the image generated by the GAN should be similar to the actual image,
a loss function is used to minimize the loss error of the generated image. However, there is a problem that the loss function of GAN
degrades the quality of the image by making the learning to generate the image unstable. To solve this problem, this paper analyzes
GAN-related studies and proposes an edge GAN(eGAN) using edge detection. As a result of the experiment, the eGAN model has improved
performance over the existing GAN model.
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Table 1. Loss Function Comparison Analysis in GAN Model

Characteristic Advantages Disadvantages
* Use of cross entropy loss function - * Learning insecurit
. L o * Not overfitting : .
GAN * Using the sigmoid activation . . * It falls into the local minimum
> * No Markov chain required L -
function * vanishing gradients
* Use desired conditions y for * Data generated can be adjusted * Reimplemented from D to MLP
generator(G) and discriminator(D) * Overfit
CGAN .
* Needs further exploration of
hyperparameter space and architecture
) g;gict:e moving amount of EM * Better learning stability than GAN |« High learning speed makes learning
* Gradient loss reduction unstable
* Use the smallest boundary value o . .
WGAN . ) * No need to maintain balance * Sample generation malfunction due
inf(lowest maximum) of the subset ) o
. between generator(G) and to weight clipping
in real numbers discriminator(D)
* Discriminator(D) is called critic
* Penalty applied to gradients in * Improved learning speed * Overfit in critics
criticism loss compared to WGAN
WGAN-GP * Sample quality improvement
* Resolve weighted clipping as a
penalty
* See the discriminator(D) as an * Improved learning stability + Difficult to optimize the discriminator(D)
EBGAN energy function compared to GAN * Mode collapse due to incomplete
* Auto encoder applied * High resolution image creation gradient
+ Auto encoder applied to the . Im?rov'ing learning stability * Loss of compressed data due to
BEGAN discriminator(D) * Maintain balance between auto-encoder
generator(G) and discriminator(D)
* Use of least squares loss function |*Improved learning stability .{Islej;if;ii:iﬁiz;:effchtz?y
LSGAN in the discriminator(D) compared to GAN o
. ) . ) distributions
* Penalty applied to fake samples * High resolution image creation  Overfit
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(B) Generated Image Result of eGAN Model
Fig. 2. Comparison of GAN and eGAN Generated Image Results

Table 2. Performance Comparison of GAN and eGAN

model learning rate edge penalty D_loss
GAN 0.0002 X X 0.7045

0.0002 O 0.1 0.8479

eGAN 0.0002 O 0.2 0.5094
0.0002 O 0.3 0.4253
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