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ABSTRACT

The objective of this study was to study the effect of contact force of ultrasonic
probe on the ultrasonic attenuation and power spectrum of radish. The relationship
between attenuation(y: neper/m) and contact force(x: kgw) can be expressed as y=
a+bLnx, and the regression coefficients a and b were influenced by porosity and
volume respectively. The relationship between power spectrum and contact force
also has the same regression form, the coefficient a was influenced by porosity. The
attenuation and power spectrum respectively decreased and increased with the
increase of contact force. The correlation coefficient between physical properties of
radish and attenuation was influenced by contact force.

Keywords: Radish, Contact force, Ultrasonic, Attenuation, Power spectrum
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Fig.3 Attenuation coefficient vs contact force at different porosity of radish samples
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Table 1 Comparison of the coefficients of deterimination for regression
equation of attenuation coefficient against contact force

R’ R?
y=a+bx y=a+bLnx
“J- 34 {8 (average) 0.791 0.903
248 £ (Std. Dev.) 0.195 0.11
& K i (Maximum) 0.994 0.999
& JME(Minimum) 0.395 0.62
g E A H(CV) 0.246 0.121

* sample size : 43

** y: attenuation coefficient, x: contact force, a and b: regression coefficients
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Table 2 The analysis of variance of the effect of contact force on attenuation

coefficient
SS D.O.F. MS F P-value
Contact force 7215.408 801.712 2.307 0.01542
Error 145961.7 420 347.528
Total 153177.1 429

#3 ERFRBERNGH a b BREEMEMHEZFEERRY

Table 3 Coefficients a and b of the regression equation of attenuation
against radish physical properties

Coefficient a Coefficient b
R?=0.3913 R?=0.1609
B #% volume(cm®) -0.033 0.311*
BE dens1ty(g/cm ) -0.067 -0.276
J& J& thickness(mm) 0.017 -0.057
# K A% 3 Young’s modulus(Mpa) 0.186 -0.117
FLE% & porosity(%) 0.671* -0.347*

* 1 ¥ ab ey B & ) X (more elfect on a,b)
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Table 4 Comparison of the coefficients of deterimination for regression
equation of power spectrum against contact force
R R’
y=at+bx y=a+bLnx
“F-34 48 (average) 0.874 0.96
% 42 £ (Std. Dev.) 0.089 0.05
& X A& (Maximum) 0.996 0.998
7 JME(Minimum) 0.583 0.78
% Z A E(CV) 0.101 0.052

* sample size : 43

** y: power spectrum, X: contact force, a and b: regression coefficients
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Table 5 The analysis of variance of the effect of contact force on

power spectrum

SS D.OF. MS F P-value
Contact force 3824.158 9 4249064 6.359676 1.92E-08
Error 26725.04 400 66.81259
Total 30549.19 409
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Fig.12 Correlation coefficients between power spectrum and radish physical
properties at different contact force
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Table 6 Coefficients a and b of the regression equation of power
spectrum against radish physical properties

Coefficient a Coefficient b
R?=0.5095 R’>=0.1311
B2 #% volume(cm®) -0.122 -0.214*
B density(g/cm3) 0.221* -0.206*
J& J& thickness(mm) -0.019 0.271%*
# K A% # Young’s modulus(Mpa) -0.171 0.274*
3L & porosity(%) -0.631* 0.204*

* 1 #tab ey % J K (more effect on a,b)
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