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An Inversion Algorithm of Dynamic Light Scattering Based on Singular
Value Decomposition
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Abstract: To solve the problem that the traditional inversion of dispersion particle size
distribution with the method of dynamic light scattering requires prior knowledge or constraints
for the solution, a new inversion algorithm of dynamic light scattering based on singular value
decomposition was proposed. Firstly, the Hankel matrix H with the intensity autocorrelation
data was constructed. Secondly, the singular value decomposition of H was calculated. Thirdly,
the rank of the reconstruction matrix with the singular value of H was determined. Finally, the
characteristic value decomposition with the new matrix was calculated, and then the particle size
distribution was obtained. The experiment was carried out using two and three different sized
particles dispersion respectively. The results show that, in the measuring with two different size
particles, the new method can achieve good results without any prior knowledge or constraints for
the solution; it is not so good in the measuring with three different size particles and can
distinguish three different size particles, but the results have large deviation, especially for the
smaller particles. Through the analysis of the experiment, the main reason was found that the
small particles scattered light is easily blocked by large particles.
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Fig. 1 Schematic diagram of DLS apparatus
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Fig. 2 Singular values of two particles dispersion’s H matrix
K 2 vl LUA R 4 A S0 e & A W

WA B E R4 5 T A 60 A B S H P R
SR ig e NI R o e R 2 U e g o
o= 0.978 8, 1, =0.953 1, PEMi R4S I =2 144. 9,
=4 803. 5. fxJa i X () L4 H Wik ki 4e h d, =
104. 28,d, =46. 56, & 3 ky [ A5 R B G i 26 K

85 T x —
N e Original data |
Dt/ —Fitting data

75T T

70 7

65 — * *

10°¢ 10 10 1073 102
Ln(7)/us

o200 - - v v : - .

(=1

< 100F .
g 0 1
=2

g -100 | 7
~

-200 L L .

05 10 15 20 25 30 35 40

(<107 ps)
M3 HEHExBEHUAS-HERALRZ

Fig. 3 The fitting curve and its residual
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H matrix

4 thrl DL BIRT 7 A A e 0 2 A S A BORL(E
BRERS EREENR =788 =
0.990 1.y, =0.974 1., = 0.933 5. 9E M2 I =
994. 93,1 =2 624. 1.1, =6 881. 4. & J5 = () )
G dy=224.81,d,=85.23,d,=32.50,K1 5 N H
AH G bR B0 il 4R M g% 2.
120 gy
1s |

110 |
105

~~~~~ Original data 1
— Fitting data 1

G(7)

10 104 103

Ln(z)/pus

2000
1000

Residual/(107?)
(=)

-1000
-2000
0

05 10 15 20 25 30 35 40
/(<107 ps)
A5 HAMx@HdelsRkLkz

Fig. 5 The fitting curve and its residual
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