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Particle Size Measurement of Extinction Spectrum
Based on Near-Infrared Narrow Band Light Source
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Abstract In this paper, a particle size measurement method based on continuous transmission extinction spectral is
proposed. Based on Mie scattering theory and artificial bee colony algorithm for particle size inversion. The results
show that the relative root-mean-square error (RRMSE) of particle volume frequency distribution curve is as low as
0.08% for unimodal distribution, and the RRMSE of particle volume frequency distribution curve is as low as 3. 49%
for bimodal distribution. Comparative experiments are conducted with the standard polystyrene latex particles
numbered GBW120134, GBW 120024 and GBW120041. The results show that the relative error of D50 particle size
is within 10% for unimodal distribution, and the relative error of D50 particle size is within 20% for bimodal
distribution.
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Fig. 1 Transmission extinction spectrum of near-

infrared narrow band light source
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Table 1 Simulation inversion results of unimodal distribution

X 100%,(12)

Theoretical values ( D, /z) Inversion values ( D, k) Rywse /%

(3,5.0) (3.0020,4.9827) 0.34
(5,8.0) (5.0013,7.9840) 0.21
(15,6.5) (15.0016,6.4954) 0.08
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Table 2 Simulation inversion results of bimodal distribution

Theoretical values(ﬁl, by, ey Dy, /zz) Inversion values(ﬁl, by, ees Dy, k2> Ry /%
(3.0,8.0,++,5.0,8.0) (3.0284,7.9814, ---,5.0136,8.1778) 3.49
(5.0,8.0,++,15.0,6.5) (5.0214,8. 1432, ---, 15.1395,6. 2858) 4.01
(5.0,8.5,--,11.5,5.0) (4.9825,8.7697, ---,11.4261,5. 1869) 3.73
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Table 3 Inversion calculation results of particle volume frequency under different noises
Theoretical value Random noise /% Inversion value Ryt / %
(5.0,8.0) 1 (4.9707,8.1956) 3.74
(5.0,8.0) 3 (4.9399,7.3984) 7.89
(5.0,8.0) 5 (4.9860,8.9349) 8.44
(5.0,8.5,---,11.5,5.0) 1 (4.9033,8.5428,---,11.7753,4.5144) 11. 34
(5.0,8.5,--,11.5,5.0) 3 (5.0363,8.6048,--,10. 8851,5. 5086) 14.31
(5.0,8.5,-+-,11.5,5.0) 5 (5.0228,8.5924,+--,10.9157,6. 3196) 18.93
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Fig. 2 Particle volume frequency distribution under different noises. (a) Unimodal distribution; (b) bimodal distribution
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Table 4 Experimental inversion results of unimodal particle

Sample number Theoretical value (D50) /pum

Inversion value (D, /e)

Inversion value (D50)/pm Relative error /%

GBW120134 3.44 (3.8281,9.0439) 3.6760 6. 86
GBW120024 9.40 (10.4217,9.8064) 10. 1355 7.82
GBW120041 14.62 (15.6265,10.2607) 15.0779 3.13
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Table 5

Experimental inversion results of bimodal particle

Theoretical value (D50) /pum Inversion value (El, byyoee

. Dy, k)

Inversion value (D50) /pm Relative error /%

(3.44,9.40)

(4.2951,4.8413,---,11.5726,9.5144)

(3.9818,11.4237) (15.75,18.46)
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