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ABSTRACT

In this paper, we discuss a data balancing method for learning a neural network that generates digital holograms using
a deep neural network (DNN). Deep neural networks are based on deep learning (DL) technology and use a generative
adversarial network (GAN) series. The fringe pattern, which is the basic unit of a hologram to be created through a deep
neural network, has very different data types depending on the hologram plane and the position of the object. However,
because the criteria for classifying the data are not clear, an imbalance in the training data may occur. The imbalance of
learning data acts as a factor of instability in learning. Therefore, it presents a method for classifying and balancing data
for which the classification criteria are not clear. And it shows that learning is stabilized through this.
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Fig. 2 Various types of fringe patterns
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Fig. 3 8x8 Block based DCT energy calculation [14]
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Fig. 4 DCT energy divided by data frequency characteristics
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Table. 1 CGH dataset generation condition

CGH Parameter
Hologram pixel pitch 6.4pm
Size of Hologram Plane 128 X128

Object pitch 400pm

Size of Object Space 16 X16 <16

Distance

(distance between Hologram and Object) 15 em
Wavelength 633nm
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Fig. 6 (a) Frequency domain classification of data set

through 2D DCT, (b) Transition of balanced dataset

through SSIM, (c) Transition of unbalanced dataset

through SSIM [8]
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