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Noise effects on inverse scattering problems by Legendre scattering coefficients determination

Jung Kuk Kim, Chul Soo Bai* Regular Members
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ABSTRACT

The inverse scattering problems, that detect size, number, and nature of spherical particles by determination of Legendre scatter-
ing coefficients of scattering phase function, were examined by considering the cases that the particles are not homogeneous
spheres or the particles are under multiple scattering effects. Legendre coefficient distributions of varous form were determined by
applying upto 25% of random noises to scattered intensities from Mie spheres, and the obtained distributions were evaluated for
practical applications of the inverse scattering method.
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=10—f;(g*§’)—=lo f(? ) Csca (1)
T

714 F(O, e FaH4 (dimensionless) 2 4ol
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section) & 9vigc}t, = JEEPAUTE FAYY
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Table 1. Physical characteristics of erythrocyte,
Polystyrene sphere, and fog.

g = A & (pm) n, n;

Ay 5.58 1.034 5(10)
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O% 2. H¥F, polystyrene 7, <719 &8s
Fig. 2. Scattering phase functions of erythrocyte, poly-
styrene sphere, and fog.
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Fig. 3. Scattering Legendre coefficient distributions of
erythrocyte, polystyrene sphere, and fog.
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Fig. 4. Legendre coefficient distributions of polystyrene
sphere at different size.
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Fig. 5. Multiple scattering medium V.
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=
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Fig. 6. An inhomogeneous particle located in multiple
scattering medium of homogeneous scatterers.
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o714 Q¥E 222E& JEh® inhomogeneous
A2 RE PatE e Age H71E Yo, §] A
12 A 2ALE A48 g2 HE #ed

LTy
x(?,b)=]' e'°°-"'=-’[pctj f(20 1)
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Fig. 7. A Legendre coefficient distribution of one coefficient isotropic scatterer : Mie scattering
coefficient distribution(a). 25% noise(b), 10% noise(c), and 5% noise(a).
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Fig. 8. A Legendre coefficient distribution of two coefficient scatterer : Mie scattering
coefficient distribution(a), 25% noise(b), 10% noise(c), and 5% noise(a).
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Gee A dd dFF GFAE medium Wl EA
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Fig. 9. A Legendre coefficient distribution of five coefficient scatterer : Mie scattering
coefficient distribution(a), 25% noise(b), 10% noise(c). and 5% noise(a).
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