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Abstract A new active atmospheric detection means of the imaging lidar is used in the horizontal atmospheric
transmittance detection. A matrix image dislocation addition method is proposed to improve the signal to noise
ratio. When the signal which is changing with the distance is obtained, an inversion method combined with the slope
method and Klett integration is adopted to retrieve the extinction coefficient distribution in 1 km horizontal
transmission path. The horizontal atmospheric transmittance can be achieved based on the path integral of extinction
coefficient. By comparing the inversion results of comparing experiments with the atmospheric transmittance
obtained in direct measurements, we find that the correlation coefficient is over 0.7 and the relative error is within
20% . The imaging lidar can be an instrument for the study on detecting the horizontal atmospheric transmittance in
the finite range.
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Fig. 1 Structural diagram of imaging lidar system
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Table 1 Parameters of instruments
Instrument Feature Specification
Wavelength /nm 532
Polarization Linear
Output power /W 4
Laser Working mode Continuous wave
Beam quality (M? factor) <1.2
Beam divergence angle /mrad 1.5
Transverse TEM,,
Diameter /mm 50
Focal length /mm 200
Telescope
Field of view /(%) 2.56
Receive efficiency /% 58
Interference filter Central wavelength /nm 532
Bandwidth /nm 3
Resolution /pixel X pixel 13881038
Frame rate /(frame * s~ ') 12

Camera

Sensor

Sensor type

Sony 1CX285
CCD progressive

Pixel size /pmX pm 6.45X6.45
Analog-to-digital converter bit 12
1.0002
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Fig. 2 Curves of scattering phase function
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Fig. 3 Range resolution of imaging lidar
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Fig. 4 Schematic of dislocation addition method. (a) Noisy image; (b) image after translation; (¢) superposition image
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Table 2 Pswr of images and SNR at certain altitude before and after dislocation addition

Image type Por/dB SNR /dB

Noisy image 13.7416 20.4383
Addition for 1 times 15.6982 20.6741
Addition for 2 times 16.3394 21.2772
Addition for 3 times 17.1137 21.5869
Addition for 4 times 18.1106 21.9136
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Fig. 5 Contrast of images after dislocation superposition for different times. (a) Original image; (b) noisy image;

(c¢) dislocation addition for 1 times; (d) dislocation addition for 4 times
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Fig. 6 Enhancement effects of SNR at certain row of true detection signals. (a) SNR is 37.5181 dB; (b) SNR is 37.5836 dB
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