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to achieve high-fidelity 4K color
holographic display
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The computer-generated holography (CGH) has potential
applications in a wide range of 3D displays such as head-
mounted displays, heads-up displays, and projection
displays. How to generate high-speed and high-quality
2D holograms is a key issue and essential research direc-
tion in this field at present.

Recently, Hololab at Tsinghua University proposed a
model-driven deep learning neural network, called 4K-
DMDNet. It realizes the high-quality high-speed holo-
gram generation and achieves high-fidelity 4K color
holographic displays.The 4K-DMDNet proposed in this
work uses a residual U-Net neural network framework.
The Fresnel diffraction model acts as the constraint for

the training process. It is capable of high-fidelity 4K
hologram generation without transfer learning.

In general, the prediction performances of the network
are influenced by both the limited learning capacity of the
network and the insufficient constraints in the training
process. To address the challenges of the limited learn-
ing capability, 4K-DMDNet introduces the sub-pixel con-
volution method. To address the challenges of the insuffi-
cient constraints in the training process, 4K-DMDNet in-
troduces the oversampling operation in the Fresnel
diffraction model.

The researchers have validated 4K-DMDNet with opti-
cal experiments of binary images and color images. The
optical reconstructions show that 4K-DMDNet can
achieve the high-fidelity 4K display, outperforming the
traditional GS iterative algorithm and data-driven deep
learning algorithms.

Opto-Electronic Advances, 2023, 6(5): 220135.
https://www.oejournal.org/article/doi/10.29026/0ea.2023.220135.


https://doi.org/10.12086/oee.2024.241001.h02
https://doi.org/10.12086/oee.2024.241001.h02

