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INTRODUCTION METHODS

Click The MLC enables the linac to sculpt the
dose to the tumor target volume in three
dimensions, resulting in a homogeneous
and conformal dose distribution within the
tumor target volume with minimal dose to
the organs at risk and a steep dose drop-off
around the tumor edges. The dosimetric

benefit from MLC is largely dependent on RESU LTS
the positioning accuracy of the leaves.

A series of electronic portal imaging device (EPID) PF test patterns were designed by varying strip width (range: 7-13 mm, increment: 1 mm) and spacing (range: 10—20 mm, increment: 2
mm) to quantify the influence of strip beam radiation scatter on three algorithmic parameters (full width at half maximum, peak height, and peak area). This influence was partially
compensated by establishing a scatter library. Subsequently, three MLC QA algorithms (FWHM-based, peak height-based, and peak area-based) were developed using the respective
parameters derived from log files. To enhance accuracy and robustness, two integrated approaches a voting-based method and a linear fitting-based method were proposed by
combining the three algorithms. Additionally, the effects of different data processing strategies and strip spacing on the positional accuracy of the developed algorithms were analyzed to
identify the optimal algorithm development paradigm.

An increase in both FWHM and peak area was observed for different-width stripes at all positions in the PF test image as the stripe spacing increased, while peak height exhibited the

ough curren algorithms opposite trend (Figure 1). The and peak height gradually decreased from the central strip to the two side strips of the est images at a fixed strip spacing. Except for the edge

Although t MLC QA algorith te trend (F 1). The FWHM and k height gradually d df th tral strip to the t de st f the PF test t a fixed st E t for the ed
emonstrated hi ositional accuracy, the stripes, the peak area of the remaining stripes remained nearly unchanged (Figure 2). The highest algorithmic position accuracy was achieved by performing independent algorithm

d trated high posit I y, th t th K f th t d I h d (F 2). The highest algorith t h db f d dent algorith
majority relied on fixed PF strip patterns. development for the algorithm parameter for each opposite leaf in every strip (Figure 3). The overall absolute position error of the algorithms was relatively constant (0.155+0.168 mm)
Unplanned adjustments to the strip count when the strip spacing was not less than 16 mm (Figure 4), and the absolute position errors of each algorithm was 0.294+0.213 mm (peak height method), 0.100+0.086 mm (peak area
or spacing could compromise their method), 0.071+0.054 mm (FWHM method), 0.057+0.062 mm (VIM), and 0.036+0.528 mm (FIM) (Figure 5).
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