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Fig. 1 Schematic diagram of phase interference hologram
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Aperture diameter/m Secondary face diameter/m  Edge taper/dB ~ Wavelength/cm  Focal length ratio
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Table 3 The Zernike coefficients required for test sets

Number of groups ay (& as ay as Qg ar as (h) Q1o
I 0.01 —0.10 —-0.17 —0.25 —0.35 —0.16 0.16 —0.06 0.13 —0.22
I —-0.09 —-0.14 0.00 —-0.13 —0.06 0.01 -0.02 —-0.08 —-0.03 —0.17
II1 0.00 —0.14 —0.31 —0.23 0.01 —0.12 0.00 —0.18 —0.20 —0.01
v —0.10 0.010 -0.12 —-0.28 —0.18 0.00 —0.08 —0.04 0.00 —0.30
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Table 4 The Zernike coefficients required for simulating near-field phase

Number of groups ax (& as ay as as Qg Q1o
I —0.15 —0.22 —0.10 —0.09 —0.14 0.02 —0.11 —0.16
II —0.01 0.12 —0.22 —0.33 —0.08 —0.28 —0.11 —-0.17
II1 —-0.27 —-0.23 —0.07 0.18 —0.07 —0.08 —0.08 —0.08
v —0.25 0.04 —0.18 —0.10 —0.16 —0.04 —0.13 —0.20
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Fig. 9 Comparison chart of near-field phase recovery between the GS algorithm and the CGAN model
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Adversarial Neural Network-Based Phase Retrieval from Single Far-
Field Data for Reflector Antennas

ZHANG Yang! XIANG Bin-bin! WANG Wei? LIN Shang-min® CUI Han-wei!
ZHENG Tian-xiang? ZHOU Jian-ping' HE Da-lin*
(1 School of Mechanical Engineering, Xinjiang University, Urumgi 830011)
(2 School of Mechatronic Engineering, Xidian University, Xi’an 710119)
(8 Xi’an Institute of Optics and Precision Mechanics, Chinese Academy of Sciences, Xi’an 710119)
(4 Xinjiang Astronomical Observatory, Chinese Academy of Sciences, Urumgi 830011)

AsstracT  Microwave holographic measurement technology is widely utilized in the surface
measurement of telescopes, among which the phase recovery method is extensively applied in the surface
calibration of radio telescopes due to its elimination of the need for additional specialized equipment.
This method typically employs inversion algorithms to iteratively obtain an approximate near-field
phase from far-field intensity data of the antenna. To enhance computational efficiency, this paper
adopts deep learning techniques and designs a model based on the Conditional Generative Adversarial
Network (CGAN) approach to address the issue of near-field phase recovery for reflector antennas under
single-input far-field amplitude conditions. The phase recovery method proposed by this model dispenses
with the traditional reliance on prior knowledge and the time-consuming iterative process. The original
CGAN loss function has been augmented by incorporating Mean Squared Error (MSE) and Structural
Similarity Index (SSIM) loss functions to optimize network training and improve the precision of phase
recovery. Validation has shown that the CGAN network is robust against Poisson noise and can serve
as a denoising tool in the phase recovery process. The CGAN framework not only enhances the
precision of phase recovery and reduces computational complexity but also contributes to solving phase
recovery issues in Fourier imaging systems. Moreover, this method can be extended to phase error
measurement in other fields.

Key words techniques: phase retrieval, methods: numerical, methods: data analysis
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