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Abstract; In order to clearly reconstruct targets in a dim and deep space under the condition of the Lower Sig-
nal to Noise(SNR) , a new time domain signal acquisition method of Fourier Telescopy ( FT) based on Non-u-
niform Periodic Sampling (NUPS) was proposed. The simulation experiments on the proposed method were
performed and the reconstructed images by NUPS method and traditional uniform sample method were com-
pared. With the NUPS method, 100 points were respectively collected at the sampling frequency 1 MHz and
5 MHz. Then the signals of two sequences were respectively fast Fourier transformed and the concern frequen-
cy information was averaged. With traditional uniform sampling methods, 200 points were collected at 1 MHz
and 5 MHz sampling frequency and then demodulated average was developed. Compared results show that the

Strehl ratio of reconstructed image with diffraction-limited image is enhanced 0. 03 compared to the original
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method when SNR is 50, and the Strehl ratio is 0. 531 1 that is improved 0. 223 3 compared with uniform sam-

pling when SNR is 20. Obviously, imaging quality is improved by the NUPS method under conditions of low

SNRs, thus the laser power is reduced. The NUPS lays the technical foundation for the implementation of the

FT engineering system.
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Fig. 1 Imaging target
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Fig.2 Diffraction-limited image
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Fig. 6  Spectrum of 5 MHz sampling frequency (SNR =20)
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Fig.7 Reconstructed image using uniform sampling
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Fig.8 Reconstructed image using NUPS

J T BT, B 1 MHz SREEXT i AR B
FRSEIA (45 A1 1050 R A B T 2 s IR X, 3
HEAR R A 2514 R 1 A S MHz ¥ 5] RAE 7 i
HEAT T XS LA i o, EREEIRANER 1 Fos, W]
U4 SNR =50, 5% 1 MHz 5] R FEmf, K
L E NGRSy LT

F1 TRFZFGTHEMERK

Tab.1 Reconstructed image under different conditions

1 MHz uniform sampling

5 MHz uniform sampling

NUPS sampling
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Tab.2 Strehl ratio of reconstructed image and diffraction-limited image

1 MHz uniform sampling 5 MHz uniform sampling NUPS sampling
SNR =20 0.307 8 0.296 0 0.5311
SNR =50 0.526 8 0.558 6 0.589 7
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