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Abstract

Aiming at the problem of particle size measurement of fugitive emission particles with mul-
ti-wavelength backscattering, a particle size prediction model based on BP neural network and
particle swarm optimization (PSO) is proposed. According to Mie scattering theory, in the range of
particle size 1~40 pm, the ratio of backscattered light intensity under four wavelengths of laser is
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simulated, and applied to the two prediction models for training and prediction. The prediction
results show that the relative errors of size parameter D and distribution parameter k pre-
dicted by BP neural network are within #+13% and *6% respectively, while the relative errors
predicted by PSO are within *2% and *4% respectively. Finally, the ratio of gray value under
four-wavelength laser is extracted through the calibration experiment of polystyrene particles
with an average particle size of 10 um in water suspension, and the correlation coefficient of the
measurement system [ K, is corrected for the two prediction models for particle size prediction.

The results show that the BP neural network prediction takes a short time, but it is prone to the
problem of low convergence accuracy, and sometimes it can not get more accurate inversion re-
sults, while the PSO prediction accuracy is high, but it takes a little longer.
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Figure 1. Multi-wavelength backscatter schematic diagram
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Figure 2. Multi-wavelength backscatter imaging experimental mea-
surement system
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Figure 4. Comparison of the relative errors of the particle size distribution of ten times and a hundred times. (a) Dimension
parameter D ; (b) distributed parameter k
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Table 1. Particle swarm optimization parameter settings
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Figure 5. Comparison of simulation results of particle size distribution parameters. (a) Inversion results of distribution pa-

rameter D ; (b) Inversion results of distribution parameter & ; (c) Relative error of dimension parameter D ; (d) Relative
error of distribution parameter k
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