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Fig. 1 Ring artifact contrast graph:(a)ring artifact; (b)no ring artifacts
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Fig. 2 (a) high resolution comprehensive scanning analysis system nanoVoxel-2792; (b) CT scanning system
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Tab.1 The experimental parameter of tube voltage and tube current on image quality
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Fig. 3 Concrete: (a) physical image; (b) 3D reconstruction image; (c¢) 2D cross section of different layers
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Fig. 4 ROI sample image for quantitative

evaluation of image quality
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Fig. 5 The 700th 2D cross section of the specimen is scanned by different tube voltages

TEFEER 300 J2 V55 700 R FIEE 1000 2 41 8 I 1 Jhy 2 WL 1R 5T 5 PE Al X5 42, el 151 6 ) 45 F
M 60V FHE] 130kV B, 55 300 2 55 700 J2FI5 1000 J2 45 #5112 15 00 - X 06 B (8 bR i 22 A5 e Le 3
VU 2 R R L A I Pl S e i b R A U I A R R R PRI A S B G B R RO MR RN, A
JEM 60k V FEE] 80KV B, T2 #3853 A H e X B8 v G B ORI . 45 L R A 80k V3
K32 130k V B, Prek B R AS /N AR 5 F b3, BRI KA A A T4 m R B i

3 Dragonfly #PF3RAF A R B 0EEE 300 J2 V58 700 J2 V55 1000 2 A — 2 R 8 1 1% .
FH Ak 3 4. AR B EERREEE 300 J2 Z4e B Em ER N 1 41,58 700 J2 4R ER O 1



Bl XU RAS 8 s A8 L SR AT AL [ CT R B 14 5% il 21

26000 19500

—=— 5300 @) —=— 5300 (b)
5
24000 = 18000 |
2 g
= 48
Z 22000 = f—
z 2
= a
= 20000 =
g = 15000
& E
< 18000 =2
“3 13500
16000
1 1 1 1 1 L 12000 L 1 L L 1 L
60 70 80 90 100 110 120 130 60 70 80 90 100 110 120 130
Voltage/kV Voltage/kV
6.0 6.0
(c) (d)
—=— 5300 —=— 5300
el
Z
54
1 1 1 1 1 1 1 1 1 1 1 1
60 70 80 90 100 110 120 130 60 70 80 90 100 110 120 130
VoltagekV Voltage/kV

6 AN LR R LRSS 300 2 55 700 J2 5 1000 J2 A 4 R AR 18T PR 1) % 00 VP 25 1L« Ca) T B9 B 11
W8 H s A8 A s (b) A o 2 B/ Pl R A8 £ 5 (o) {5 MR LU BB i s A8 A 5 (D kb L B MR 75 L B 7 Pl 28 £k
Fig. 6 Objective evaluation results of the 300th, 700th and 1000th layers of cross section images of different
tube voltage scanning specimens: (a) average gray value changes with tube voltage;
(b) standard deviation varies with tube voltage; (c¢) signal to noise ratio varies with

tube voltage; (d) contrast to noise ratio varies with tube voltage
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Tab.2 The peak signal-to-noise ratio of the image changes with tube voltage

Y5 EHE/kV EH/ A R /W PSNRys /dB PSNRyy,/dB PSNR400 /dB
1 60 100 6.0 69. 4 68.9 68.5
2 70 100 7.0 72.3 71.6 71.1
3 80 100 8.0 75.9 75.0 74.5
4 90 100 9.0 7.7 77.1 76. 4
5 100 100 10.0 80. 2 79.6 78.9
6 110 100 11.0 82.8 82.3 81.7
7 120 100 12.0 85.1 84.7 84.3
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Fig.7 The 700th 2D cross section of the specimen is scanned by different tube current
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Fig. 8 Objective evaluation results of the 300th, 700th and 1000th layers of cross section images

of different tube current scanning specimens: (a) average gray value changes with tube current;

(b) standard deviation varies with tube current; (c) signal to noise ratio varies with tube current;

(d) contrast to noise ratio varies with tube current
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Tab. 3 Value of peak signal-to-noise ratio of image changing with tube current

e EHE/KV B/ A /W PSNRy,/dB PSNRy, /dB PSNR 00 /dB
1 130 60 7.8 84.3 84. 1 84.3
2 130 70 9.1 84.7 84.5 84.7
3 130 80 10. 4 85.0 84. 8 85.0
4 130 90 11.7 85. 2 85.1 85.3
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Tab. 4 Experimental parameters of CT boot time on image quality
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Fig. 9 Foamed concrete: (a) physical image; (b) 3D reconstruction image; (c) 2D cross section of different layers
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Fig. 11  Objective evaluation results of 2D cross section images of test pieces scanned at different startup times:
(a) average gray value changes with time; (b) standard deviation changes with time;
(c) signal to noise ratio changes with time; (d) contrast to noise ratio changes with time
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Influence of tube voltage tube current and
boot time on CT image quality

LIU Yuxin', CHEN Fanxiu', SUN Jie!, WANG Yuan', WANG Xiao', YU Yang', GU Yanji'
(1. School of Science, Qingdao University of Technology, Qingdao 266033, Shandong, China;
2. School of Civil Engineering, Qingdao University of Technology, Qingdao 266033, Shandong, China)

Abstract: The image quality of CT scanning is related to the parameters set and the startup time.
Different scanning parameters lead to different experimental results, and the startup time has a certain
impact on the system stability, resulting in differences in CT image quality. A high-resolution
comprehensive scanning analysis system nanoVoxel-2792 was used to scan concrete specimens, and the
effects of different tube voltages, tube currents and equipment start-up time on CT image quality were
compared. The results show that the image quality varies with different tube voltages and currents.
The higher the voltage, the higher the image contrast, the less obvious ring artifacts and the less
noise. Tube current has little influence on image quality, and the larger the current value, the better
the image quality. NanoVoxel-2792 CT with tube voltage set at 130kV and tube current set at 100pA
has the best scanning results. The CT startup time has little influence on image quality, and the
system is more stable after 2 hours of startup.

Keywords: CT scanning technology; tube voltage; tube current; boot time; image quality



