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Abstract Based on the analysis of noise sources in the practical frequency-resolved optical gating (FROG) traces, a
reasonable program to remove noises is designed. The direct reconstruction and the reconstruction after noise
removing are conducted for the FROG traces with the analogue noises, respectively. The root-mean-square error of
the latter is lower by one order of magnitude than that of the former, which confirms that this noise-removing
program is effective. The FROG system is set up and the FROG trace of a practical pulse is obtained. By analyzing
and comparing the results obtained from these two reconstruction ways, it is found that the reconstructed pulse
obtained by the noise removing way is much closer to the real pulse, which verifies the necessity of noise removing.
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(b) row-column transformation; (c) column shifting; (d) Fourier transformation
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Fig. 4 Reconstructed pulse of noiseless FROG trace. (a) Intensity and phase of reconstructed pulse;

(b) comparison between reconstructed pulse and real pulse
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Fig. 5 FROG traces of analogue noise and reconstruction of pulse. (a) Analogue noise; (b) direct reconstruction; (c)(d) after
low-pass filter; (e)(f) after low-pass filter and background-noise removing; (g)(h) after low-pass filter, background-noise

removing and edge suppressing; (i)(j) after Wiener filter, low-pass filter, background-noise removing and edge suppressing
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Fig. 6 Noise removing of FROG trace and reconstruction of pulse. (a) Experimental;

(b) direct reconstruction; (c¢)(d) after noise removing
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