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Converting low density 2D array dose distributions to high density 2D array ones
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Abstract: Objective To convert low density 2D array dose distributions to high density 2D array ones by establishing an
interpolation algorithm, interpolating between the sampling points of low density 2D array dose distributions based on film
dosimetry, and to compare it with the high density 2D array from the film. Methods The curve of optical density of the film
and dosimetry characteristics converted the optical density to dose values. At the same EPID position, an exposed film by 6
MV X-rays was sampled out a high density 2D matrix with a resolution of 840%840 and then a dose matrix with resolution of
120x 120 was sampled out as a new low density 2D array dose matrix by taking the value at every six points in the original
matrix. This method was designed by simulating Mapcheck? that spatial resolution was 7 mm and that interpolation was 1
mm. And the low density 2D array dose matrix with resolution of 120x120 was converted to a new virtual high density 2D
array dose matrix with resolution of 840 x 840 by a bicubic interpolation algorithm. The dose comparisons among the
corresponding dose points between the original and the virtual high density 2D dose array distributions were carried out with
3% and 5% dose deviation. At the same EPID position, a dose distribution with the same conditions was developed by the
mapcheck2. The dose distribution was interpolated to a new one with 1 mm spatial resolution by the bicubic interpolation
algorithm. And then the dose distribution was compared with the one from the film by the Gamma analysis, under the 3 mm

3% standards. Results The comparison results between the two 840%840 2D array dose matrix showed that in the 80%-wide
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of the field, the deviations of 94.59%of all points was within 3%, and 99.32% of all points was within 5%. In the comparison

of the dose distribution between the Mapcheck2 and the film, the pass rate was 92.28% by the standard Gamma analysis.

Conclusion The bicubic interpolation algorithm can successfully convert a low density dose matrix to a higher one, similar to

the high density dose matrix of film, and the results are reliable.

Key words: bicubic interpolation; low density dose matrix; high density dose matrix
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