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Abstract The existing laser-correlated imaging echo based on full waveform sampling experiences the problem of
requiring a large amount of collected data for echo, and the limitation of the sampling rate to ranging accuracy and
resolution. We propose a new ghost imaging technology based on time-over-threshold (TOT) technology to address
this problem. A time width or peak inverse method based on the TOT technology is proposed to obtain the intensity
information of the echo signal. The influences of the threshold choice of TOT, laser pulse width, and the
measurement error of the ghost imaging reconstruction performance are also studied. Numerical simulation and
experimental results demonstrate that the proposed technology can achieve laser correlation imaging. When the
threshold is set to 35% of the maximum echo signal, the laser width is wider than 30 sampling intervals, and the
root-mean-square error of the measurement error is not greater than 1 sampling interval, the reconstruction quality
can be guaranteed. In addition, the method of obtaining the intensity information of echo signal based on peak
inverse is more accurate than the time width method based on TOT.
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Fig. 1 Schematic of sampling schemes. (a) ADC full waveform sampling; (b) TOT sampling
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Fig. 2 Simulated target and comparison of echo signal using different acquire approaches. (a) Target applied in simulation;

(b) normalization curves of mean value of original signal, and signal inferred from TOT width and peak (values are

rearranged from small to large)
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Fig. 4 Simulation results and corresponding MSE curves with threshold from 0.15 to 0.51.

(a)—(j) Reconstruction results of two methods; (k) MSE curves of reconstruction results
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Fig. 5

(a)—(j) Reconstruction results of two methods;
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Fig. 6 Simulation results and corresponding MSE curves with RMSE from 0 to 5.2 sampling intervals.

(a)—(j) Reconstruction results of two methods;

(k) MSE curves of reconstruction results
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