Proceedings of the 13th Annual Meeting of Particle Accelerator Society of Japan
August 8-10, 2016, Chiba, Japan
PASJ2016 MOP134

REHRBEFADEREILESHRIL

— 74V LR IEBA R EEHR AR AT T DEIR —

IMPROVEMENT OF ACCURACY AND EFFICIENCY FOR RADIATION DAMAGE
PREDICTION - SELECTION OF THE FILM CALIBRATION FUNCTION AND IMAGE
ANALYSIS SOFTWARE

i L i )
Nobuteru Nariyama * )
A) Japan Synchrotron Radiation Research Institute

Abstract

For higher accuracy and efficiency of high radiation doses measurements, calibration functions with less numbers of
parameters were applied to the measured intensity of EBT3 and HD-V2 GafChromic films irradiated with °Co y rays.
Three calibration points were necessary up to 20 Gy for EBT3, and five calibration points were necessary up to 18 kGy
for HD-V2. As for the color map, profile, ROI average and 3D map, the image analysis software of FilmQA Pro, Origin

Pro and MATLAB were compared.
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Figure 1: Color scanned picture of the irradiated EBT3
film.
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Figure 2: Calibration function (1) of EBT3 for RGB on
FilmQA.
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Figure 3: A calibration curve fitted to the optical
density of EBT3 with a polynomial function.
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Figure 4: A calibration curve of HD-V2, fitted with Eq.
(.
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Figure 5: A calibration curve of HD-V2 above 1 kGy,
fitted with a linear function.
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Figure 6: Color map and profile of EBT3 on FilmQA.
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Figure 7: Color map and vertical and horizontal
profiles of EBT3 on Origin.

T
// Main Code
T
[Main]

// Imports image inputted by the dialog window
implmage;

// Converts the gray image to the matrix
img2m;

wks.addCol(); // Add the matrix object
wks.col2.numerictype = 1; // Data type -> double
wks.active = 2; // Activate the 2nd matrix object
Mat(2) = 220942/(Mat(1)-1873)-6.22;

Figure 8: LabTalk program in the ogs file of Origin.
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Figure 9: Color map of EBT3 on MATLAB.
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Figure 10: EBT3 profile on MATLAB.

Prompt={"Enter file name'};

Title="Input FILENAME';

Num_lines=1;

Def={'EBT3_2016.tif'};

Answer = inputdlg(Prompt, Title, Num_lines, Def)

A = imread(Answer{1});

I =double(A);

B =220942;

D =B./(I-1873)-6.22;

imagesc(D); colormap(jet); colorbar; title('EBT-profile');
fl = gcf;

[cx, cy, c] = improfile;
figure, imagesc(D)
plot(cx, c);

Figure 11: MATLAB program for the profile of Figure
10.
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