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Improvement of DoseLab software program for CT image noise measurement and its application

SHI Feiyue'?, WANG Min', QIN Wei', ZHAO Huanyu', WEI Xiaowei'
1. Radiation Therapy Center, Nanjing First Hospital, Nanjing Medical University, Nanjing 210006, China; 2. Medical Physics Research
Center, Nanjing Medical University, Nanjing 210029, China

Abstract: Objective To improve DoseLab software program by adding the function of CT image noise measurement, and to perform
a test analysis on the improved DoseLab program. Methods Firstly, the vertex coordinates of the regular 32-sided polygon were
obtained by the vertex formula of inscribed regular polygon of a circle. Then, a regular 32-sided polygon region of interest (ROI)
used for CT image noise detection was added in the image analysis program of DoseLab software for the CTP486 module of
Catphan 504 phantom. The CT images of the water phantom of two slices (S3 and S4) which were obtained by the daily quality
check (DQC) program of Siemens CT simulator every month in 2018 were selected to test the improved DoseLab program. The
CT image noise data obtained from the improved DoseLab program and DQC program were analyzed and compared. Results
According to the vertex coordinates of regular 32-sided polygon in a circle with a radius of 4 cm, the area of the polygon ROI was
49.94 cm’. Difference in image noise (AN) between improved DoseLab program and DQC program were calculated, and the results
showed that the AN for S3 and S4 was (0.06+0.07) HU and (0.03+0.09) HU under the voltage of 120 kV, and that the corresponding
AN was (0.10+0.09) HU and (0.08+0.09) HU under the voltage of 140 kV. Conclusion The improved DoseLab program with the
addition of a regular 32-sided polygon ROI can be used to analyze water phantom and Catphan phantom automatically, thus
obtaining CT image noise data.

Keywords: image noise; program improvement; CT simulator; water phantom; Catphan phantom
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Fig.1 Schematic diagram of adding a regular 32-sided polygon in

DoseLab software
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Tab. 1 Vertex coordinates of the region of interest

of regular 32—sided polygon

P X Y 75 X Y

1 3.98 039 17 398  -0.39
2 383 116 18 383 -1.16
3 353 1.89 19 353 -1.89
4 3.09  2.54 20 -3.09 -2.54
5 254 3.09 21 254 -3.09
6 189  3.53 22 -189 -3.53
7 1.16 383 23 -1.16 -3.83
8 039 398 24 039 -398
9 <039  3.98 25 039 -3.98
10 -1.16  3.83 26 116 -3.83
11 -1.89  3.53 27 189  -3.53
12 254 3.09 28 254 -3.09
13 3.09 254 29 309 -254
14 353 1.89 30 353 -1.89
15 383 1.16 31 3.83  -1.16
16 398 039 32 398 -0.39
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Fig.2 Comparison of CT image noises of S3 obtained from

improved DoseLab program and DQC program
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Fig.3 Comparison of CT image noises of S4 obtained from

improved DoseLab program and DQC program

%22 DoseLab MU 2 F M DQCIEFE &I FEE S (HU)
Tab.2 Differences in image noises between improved

DoseLab program and DQC program (HU)

120 kV 140 kV
0
S3 S4 S3 S4

R 0.19 0.16 0.22 0.24
e/ ME -0.04 -0.11 -0.07 -0.08
SEHE 0.06 0.03 0.10 0.08
brifEZE 0.07 0.09 0.09 0.09
M2 0.23 0.27 0.28 0.32
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