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This study has investigated the performance of the car scanner cargo system in
determining the linear attenuation coefficient of aluminum metal from the
images obtained from a modeled car scanner imaging system. This system is
based on a scintillation array detector and a radiation generator based on gamma
emitter isotope. This research includes modeling the interaction of gamma
radiation with the commonly used metal aluminum and analyzing the properties
of its linear attenuation coefficient based on the data obtained from the
scintillation detector system. For this purpose, radiographic images of
aluminum sheets with different thicknesses were first extracted using modeling.
Mcnpx monte Carlo code was used to model the system. The obtained images
were processed using the algorithm written with MATLAB. Linear attenuation
coefficient histograms were obtained from the processed images. Eight
conventional functions were fitted on histogram graphs of linear attenuation
coefficient. The parameters of the fitted graphs and the fitting accuracy of each
were obtained and compared with each other. The average value of the
calculated linear attenuation coefficient was compared with the experimental
and modeling results of other researches, which showed a good agreement with
each other.
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Fitting function and its .
expression al b1 cl di el f1 gl hi il quar
Gaussianl
141.309 | 0.190 | o0.081 0.977 0.194
fx) = al*exp(-((x- 520.828 | 0.188 | 0.022 0.995 0.188
b1)/c1)"2) 678.649 | 0.181 0.017 0.996 0.181
803.384 | 0172 | 0.014 0.994 0.172
Kushi
0.466 0.190 | -0.055 0.948 0.194
0.125 0.188 | 0.015 0.953 0.188
al/[(x-b1)~2+c172]
0.097 0.181 | -0.012 0.953 0.181
0.083 0.172 | 0.010 0.949 0.172
Pearson4
22.985 0.119 | 0277 | 0000 | 0533 -0.098 -0.305 0.266 0.194
(al_*exp(-bl_*atan((x- 0.961 0.977 1.027 | 0.000 0.644 0.956 0.393 -0.805 0.188
¢1)/d1)))./[1+((x-
o1 )/f1).A2).Ag1) 5.165 2116 | 2058 | 0.000 | -0.463 5.087 -6.898 -0.085 0.181
10.215 2103 | 2199 | 0.006 | 0.303 1.077 -0.875 0.000 0.172
logistic
8.317 2544 | 1123 | 0.750 | -1535 0.119 0.194
al_*exp(-b1_*(x- 7.622 1.508 2.580 : 1.233 0.004 0.188
1)) /[(1+exp(-d1_*(x- 1.196
el )))."2]) 8.529 1.644 2440 | 0703 | -1.883 -0.001 0.181
1.722 2207 | 2598 | 1.408 | -1.225 0.000 0.172
STF
0.912 0326 | 0127 | 0398 | o0.620 -0.003 -0.689 | -0.689 0.194
[al_*sech(bl_*x+c1 )]. 1.317 0.034 | 0523 | 0012 | -0.112 0.033 -0.276 | -0.276 0.188
/[d1_*(x.~2)+el_*x+f1_
D 2.558 0798 | 0577 | 0934 | 0453 -0.068 0618 | -0.618 0.181
0.450 -0.004 | 0914 | 0759 | 0.709 -0.107 0902 | -0.902 0.172
Sin2
39.61
95.126 8.182 | -0.007 s 24.948 3.111 0.968 0.194
372484 | 32410 | 1771 | 341 | 90283 | 1708 0.992 0.188
al*sin(b1*x+cl) + ) ) ) 95 ' ) ' '
*ai %
azrsin(b2*xtc2) 500.752 | 43971 | -0.087 125;'2 135114 | 2317 0.995 0.181
506.807 | 52.426 | -1.183 1%22'4 160458 | 5.350 0.994 0.172
sin3
92.332 7933 | 0026 | 8536 | 41.368 0.152 40.960 23728 | -2.901 | 0979 92.332
atsinpimecyy + | 332554 | 28061 | 2500 | %99 | 146081 | 6975 | 156203 | 85309 | 8146 | 0996 | 332554
a2*sin(b2*x+c2) +
a3*si,(](b3*x+cg) 426.848 | 35.753 | 1.397 40566 190577 | -7.676 209.281 1092'57 5642 | 0.99 426.848
27.97 142.88 -
550.645 | 47.243 | -0.290 3 242554 | -8.668 221.118 1 10474 | 0995 550.645
Rational02
0.466 -0.379 | 0.039 0.948 0.194
0.125 -0.375 | 0.035 0.953 0.188
(@l) / (x"2 + b1*x +cl1)
1.045 0.304 | -0.054 -0.703 0.181
1.388 0.428 | -0.071 -0.715 0.172
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