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Virtual viewpoint image generation method based on deep
convolutional neural network in autostereoscopic display
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Abstract: The conventional virtual viewpoint generation methods use the pixel filling algorithm to fill
the image holes and restore artifacts on the generated virtual viewpoint images. However, the repaired
virtual viewpoint images cannot meet the requirements of the autostereoscopic display. In order to ob-
tain virtual viewpoint images with high quality, we propose a virtual viewpoint image generation
method for autostereoscopic display based on deep convolutional neural network (DCNN). The
method uses a randomly initialized deep convolutional neural network as an image prior, iterates

through the structure of the convolutional neural network, and effectively repairs the image holes and
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artifacts of the virtual viewpoint image. The repaired virtual viewpoint images are then synthesized

into the autostereoscopic image for autostereoscopic 3D display. The average value of PSNR of the vir-

tual viewpoint images is 25.6, which is higher than that of the conventional pixel filling method. The

experimental results demonstrate the proposed method can obtain high quality autostereoscopic 3D

images.

Key words: autostereoscopic display; virtual viewpoint image; deep convolutional neural network; im-

age inpainting
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Fig.1 Principle of the proposed method
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Fig.2  Schematic diagram of the virtual viewpoint

image generation based on DIBR
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Fig.4 Schematic diagram of the relationship between au-

tostereoscopic image and virtual view
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Fig.5 Reference view and virtual viewpoint images.
(a) Reference view texture image; (b) Refer-
ence view depth image; (¢) 8 virtual view im-

ages.
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Fig.7 Unrepaired and restored virtual viewpoint images.

(a) Unrepaired virtual viewpoint images; (b) Re-

stored virtual viewpoint images.
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Fig.8 Comparison of PSNR of virtual viewpoint im-
ages inpainting by the proposed method and

traditional method
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Fig.9  Reconstructed 3D images with different views.

(a) Left view; (b) Positive view; (c¢) Right

view.
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