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Evaluation Criteria of Inversion Algorithm for
Dynamic Light Scattering

Liu Wei Wang Yajing Chen Wengang Shen Jin
School of Electrical and Electronic Engineering, Shandong University of Technology .
Zibo, Shangdong 255049, China

Abstract Small changes of parameters of inversion algorithm for dynamic light scattering will result in large
deviation of its solution. In order to improve the measurement accuracy, it is need to establish a set of criteria to
evaluate the solution of inversion algorithm. The paper analyses the inversion algorithms in three aspects: fitting
precision of correlation function., stability of particle size distribution, and repeatability of solution, then proposes
three evaluation criteria. Criteria I. root mean square (RMS) error of fitting correlation function should be smaller
than 0. 001, quality factor(Q) of error should be Q0. 7; criteria II. sample standard deviation (Rx) of the norm of
particle size distribution should be Rx<C5% ; criteria III; relative standard deviation (RSD) of the solution should be
smaller than 2% . Experimental data show that in case of the inversion algorithm meets all three evaluation criteria,
it can be obtained the most close to the actual measurement results with good stability and high repeat precision.
Key words scattering; inversion algorithm; evaluation criteria; fitting precision; stability; repeatability
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Table 1 Experimental data of the cumulants method

Number Nominal diameter/nm  RMS Q PI D/nm RSD/% Relative deviation/ %
3100A 102+£3 0. 0005 0. 9465 0. 0336 101 0.17 0. 98
3200A 203+5 0. 0004 0. 9624 0. 0089 204 0.16 0.49
3300A 296=+6 0. 0006 0.9613 0. 0027 298 0. 15 0. 34
3400A 400=£9 0. 0004 0.9619 0. 0019 399 0.16 0. 25
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Table 2 Experimental data of the standard material
Inverse algorithm @ RMS Q Rx/% PI D RSD/ % Relative deviation/ %
0.1 0. 0009 0. 8469 3. 69 0. 0446 101 0. 66 0. 98
Tikhonov 0. 05 0. 0010 0. 8915 5.93 0. 0313 100 0. 58 1. 96
0. 00001 0. 0021 0. 8860 28.8 0.0186 98 2.02 3.92
0.5 0. 0009 0. 8529 1. 38 0. 0446 103 0. 48 0. 98
CONTIN 0.1 0. 0011 0. 8467 2. 82 0. 0236 104 0. 28 1. 96
0. 001 0. 0032 0. 9491 5.98 0.0192 104 2. 84 1. 96
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Table 3 Experimental data of the bimodal distribution material
Inverse algorithm a RMS Q Rn/% D, RSD1/% PI D, RSD2/ % PI
0.5 0.0010  0.7375 3.13 99 0. 83 0. 0454 456 1. 03 0. 1910
Tikhonov 0.1 0.0012  0.7238 5. 80 98 1.02 0. 0366 455 2. 30 0. 1010
0. 05 0.0012  0.7369 7.66 101 3.22 0.0318 458 3.98 0. 0856
0.5 0.0010  0.7715 1. 56 98 0.41 0. 0435 457 0. 58 0. 1708
CONTIN 0.1 0.0013  0.7311 3.18 98 1. 10 0. 0150 452 1.13 0. 0960
0. 001 0.0011  0.8178 8.01 97 2.65 0. 0190 455 1.93 0.0921
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