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Streamlining of Camera Sensitivity Settings of Surface-Guided Radiation Therapy System
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[Abstract]

Sensitivity of surface-guided radiation therapy (SGRT) system depends on an object’s surface color. The aim of this
study was to streamline the camera sensitivity setting process of the SGRT system. A Catalyst HD (C-RAD, Sweden) was
used as the SGRT system. Six A4-size papers in different colors, which assumed different racial skin tones, were captured
with the SGRT system. Area of the papers which the SGRT system could captured at combinations of gain and integra-
tion time (IT) was evaluated by five grades 0% to 100%. A center of gravity of the 100% region in the result sensitivity
map of the gain and IT was obtained as the optimal values of gain and IT.The relationship between the obtained optimal
setting values and the lightness L*, chromaticity a*, and »* of the color printed papers was evaluated. A basic algorithm
and a stereotactic radiosurgery (SRS) algorithm which captures higher resolution surface were evaluated. We revealed
the camera sensitivity distribution maps and the optimal gain and IT setting values for the various colors. In particular,
assuming yellow race skin tones; Yellow-2, the optimal gain and IT values were 220.0% and 4815.8 us, respectively on the
basic algorithm, and 234.9% and 13164.4 ps, respectively on the SRS algorithm. Moreover, a strong negative correlation
was found between the gain and IT optimal setting values and the lightness 7*. Therefore, it was suggested that the quan-
titative evaluation of the lightness L* of a patient’s skin surface could streamline the camera sensitivity setting process.
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Fig.1 Color variations of the papers and masks
for the sensitivity measurement
(@) Six colors printed on A4 paper: Pink-1, Pink-2, Yel-
low-1, Yellow-2, Brown, and Gray
(b) Two types of unformed immobilization masks: white
and black
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Fig.2 Geometric arrangement of the sensitivity
measurement for the SGRT system

LRYya=vrL (Fig.2).
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Fig.3 An example of five grades in the evaluation
of the sensitivity for the SGRT system
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Table 1 Results of colorimetry using L*a*b* color space

L* a* b*
Mean = SD Mean = SD Mean = SD
Pink-1 82.02+0.49 4.04+0.39 2.15+0.43
Pink-2 72.46+0.50 16.38+0.60 6.75+0.24
Yellow-1 77.50%=0.10 6.42+0.08 18.64+0.46
Yellow-2 66.43+0.67 8.80+0.48 14.43+0.57
Brown 4412+0.92 13.08+0.31 17.76+1.21
Gray 35.19+0.99 1.563£0.03 2.88+0.05
White mask 72.25+0.57 —0.02+£0.03 —1.00£0.07
Black mask 26.54+0.13 —0.11£0.05 —0.78%0.49
Breast (Fraction 1) 68.71£3.95 6.14£1.59 17.88+2.53
Breast (Fraction 25) 54.54+5.33 11.48+2.35 18.14+2.20

L* represents lightness value, a* and b* represent chromatic values, respectively.
=0 means perfect absorption and L* = 100 means perfect diffuse reflection.
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Fig.5 Results of the sensitivity measurement for the SRS algorithm
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Fig.6 Relationship between the L*, a*, and b* values
and the Gain values indicating the coordinates
of the center of gravity in the 100% area
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Fig.7 Relationship between the L*, a*, and b* values
and the IT values indicating the coordinates of
the center of gravity in the 100% area
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