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Abstract An inversion algorithm based on the global search (GS) is proposed for the inversion of particle size
distribution (PSD) from image dynamic light scattering (IDLS) data by image correlation. The inversion for unimodal
particles and bimodal particles is simulated. The peak value and particle distribution index (PDI) of unimodal particles
are 79 nm and 10%, respectively. The peak values of bimodal particles are 79 nm and 352 nm with PDI of 10% . It
is shown that GS inverts PSD for IDLS data successfully. Based on the simulation, the experimental inversion of
unimodal particles with peak value of 79 nm and bimodal particles with peak values of 79 nm and 352 nm, 79 nm and
482 nm is performed. Compared with the cumulants method for unimodal particles and the double exponential method
for bimodal particles, GS algorithm can invert PSDs of unimodal and bimodal particles successfully, which indicates
that GS is an effective inversion algorithm.
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Fig. 1 Calculation process for ACF based on image correlation
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Fig. 2 ACF based on image correlation
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Fig. 3 Flow chart of global search algorithm Fig. 4 Flow chart of scatter search algorithm
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Fig. 5 Simulated results of PSD. (a) Unimodal particles; (b) bimodal particles
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Fig. 6 Inversion results of unimodal particles Fig. 7 Inversion results of bimodal particles
1 ANTF MR R KPR SR A3 A UKL 2R S B4R
Table 1 Inversion data of unimodal particles at different noise levels
Noise level Peak value /nm Peak value error /% PDI /%
0.001 79.42 0.53 11.83
0.005 79.78 0.99 9.10
0.010 77.92 1.37 9.27
0.015 87.48 10.73 3.40
0.020 73.90 6.46 2.00
69.91 11.51 5.41
0.022
131.85 66.90 3.03
F 2 R[R M KO T SO S A7 UKL 2R T A
Table 2 Inversion data of bimodal particles at different noise levels
Noise level Peak value /nm Peak value error /% PDI /% Peak position ratio
347.18 1.37 12.43
0.001 1.03:1
78.52 1.36 8.46
341.34 3.03 15.67
0.005 1.07:1
75.84 4.00 3.57
333.08 5.38 11.88
0.010 1.11:1
71.18 9.90 4.35
372.74 5.89 15.03
0.012 1.23:1
90.49 14.54 3.61
309.58 12.05 27.48
0.013 0.77:1
66.63 15.66 15.59
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(a) Simulated signal; (b) measured signal; (c) fitting error of simulated signal; (d) fitting error of measured signal
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Fig. 11 Inversion results of bimodal particles. (a) 79 nm and 352 nm; (b) 79 nm and 482 nm
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Table 3 Measured inversion data of unimodal particles (79 nm)

Method Peak value /nm Peak value error /% PDI /%
Cumulants 82.63 4.59 17.32
Global search 76.84 2.73 8.08
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Table 4 Measured inversion data of bimodal particles

79 nm and 352 nm 79 nm and 482 nm
Method Peak value  Peak value Peak position Peak value  Peak value Peak position
PDI /% PDI /%

/nm error /% ratio /nm error /% ratio
Double 359.39 2.10 13.84 459.98 4.57 14.08

A 2401 2.59:1
exponential 58.54 25.90 6.30 99.51 25.96 7.96
373.53 6.11 12.86 467.83 2.94 14.18

Global search 2.25:1 3.15:1
73.21 7.33 7.01 73.84 6.53 8.22
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