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Nonnegative Iterative TSVD Inversion Algorithm for
Nanoscale Particle Sizing

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

Abstract Nanoscale particle size distribution can be inverted by truncated singular value decomposition (TSVD)
method. However, it is difficult to select the optimal truncated parameter. Based on the analyzation of TSVD
method, we present a nonnegative iterative truncated singular value decomposition (NNI-TSVD) method for
obtaining the particle size distribution of nanoscale particle suspensions from dynamic light scattering data.
Furthermore, we modify the L-curve criterion for choosing the optimal truncated parameter. Experimental data show
that with the NNI-TSVD method, its optimal truncated parameter selected by the second truncated L-curve criterion,
can be employed to accurately get the average size and size distribution of unimodal suspensions. The relative error of
the inverted average diameter is less than 3% .

Key words scattering truncated singular value decomposition('TSVD) ; nonnegative iterative TSVD (NNI-TSVD) ;
second truncated L-curve; inversion algorithm; optimal truncated parameter
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Table 1 Inversion results with different noise levels

Size /nm Pu/% Noise TSVD method NNI-TSVD method
) level D/nm Relative error /% P/% D/nm Relative error /% P,/%
0 190. 6 4.70 23.2 197.3 1. 35 16.4
200 0.01 210.7 5.35 42.7 194. 6 2.70 14.9
c=21 10-5 0.02 211.0 5. 50 44.0 195.2 2.40 15.6
0. 05 190.1 4.95 44, 3 198.5 0.75 16.5
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Table 2 Experimental results of standard materials

No. Diameter /nm ¢ /nm P./% D/nm Relative error /% P./%
3060 A 60+4 10. 2 17 60. 8 1.33 24.9
3100 A 10243 5.2 5.1 103.1 1. 07 16.7
3150 A 14743 4.3 2.9 149. 2 1. 49 10. 5
3200 A 203+5 4.7 2.3 197.1 2.90 11.9
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