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Fabric Pattern Generation Based on Generative Adversarial Network
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(College of Computer Science and Technology, Donghua University, Shanghai 201620, China)

[ Abstract] As a traditional craft, fabric pattern design requires more diversified design ideas in the context of modern and
contemporary art. This paper designs fabric patterns based on the Deep Convolution Generated Adver—sarial Network (DCGAN). In
order to eliminate the checkerboard artifacts produced by deconvolution op—eration in DCGAN, this paper uses resize convolution to
optimize the deconvolution in the generator of DCGAN. In the up - sampling process of resize convolution, nearest neighbor
interpolation and bilinear interpolation are used respectively, and experimental comparison with the generated images of the original
DCGAN is performed. Experiments show that the improved DCGAN using resize convolution can improve the quality of generated

images more effectively.
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Fig. 1 Structure diagram of GAN
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Fig. 2 Deconvolution operation
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Fig. 3 Deconvolution overlap
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Fig. 4 Checkerboard Artifacts
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Fig. 5 Bilinear interpolation
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Fig. 6 Improved DCGAN structure
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Tab. 1 Generator network parameters

=5 ik i) LTk
1 EeuEi YA [8192,1]—[4,4,512] —>ReLU [4,4,512]
2 HIETE 1 256@ 5x5%512, strides;2X2—ReLU [8,8,256]
3 FWER)Z 2 128@ 5x5%256, strides;2x2—ReLU [16,16,128]
4 FRCERZ 3 64@ 5x5x%128, strides:2x2—ReLU [32,32,64]
5 FHETZ 4 3@ 5%5%64, strides:2x2—tanh [64,64,3]
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Tab. 2 Discriminator network parameters

=553 ik et i
1 HBRUZ 1 64@ 5x5x3, strides;2x2—Leaky ReLU [32,32,64]
2 LBRIZ2 128@ 5x5%64, strides;2x2—Leaky ReLU [16,16,128]
3 BRIZE3 256@ 5x5x128, strides:2x2—Leaky ReLU [8,8,256]
4 EHZE 4 512@ 5x5%256, strides;2X2—Leaky ReLU [4,4,512]
5 Eeu: 3= [4,4,512]—[8192,1] [1]
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Fig. 7 Sample images of plaid fabric pattern
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Fig. 8 Experimental results of different models
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Fig. 9 Loss curves of different models
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Tab. 3 Model evaluation results

IS i FID &

BSIREAR 36.06 2.68
DCGAN 18.44 54.59
Bilinear—-DCGAN 20.50 51.02
NN-DCGAN 22.16 49.55
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