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ABSTRACT

The use of tin filters as a way to reduce the medical radiation in computed tomography (CT). However, due
to the changed X-ray spectrum with the use of tin filters, disease diagnosis could be affected because it appears
as images of different impressions from previous images. Therefore, this study evaluates the changes in images
when using tin filter and high pitch in chest low-dose CT. In this study, images were acquired in groups of three
for comparison. Group 1 did not apply to tin filter, and used the existing pitch 0.8. Group 2 used a tin filter,
pitch 0.8, Group 3 used a tin filter, and pitch 2.5. To compare the image quality, the natural image quality
evaluator (NIQE) and the blind/referenceless image quality evaluator (BRISQUE) were used among the blind
quality evaluation factors depended on a no-reference basis. As a result, the NIQE values were low in the order
of Group 1, Group 3, and Group 2. BRISQUE values were low in the order of Group 3, Group 2 and Group
1. This study confirms the superiority of images of tin filter and high pitch techniques in chest low-dose CT,
which is considered to be a fundamental study for acquiring accurate images of patients with difficult breathing

control.
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II. MATERIAL AND METHODS
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Table 1. CT parameters for image acquisition based on
groups

CTp\ar&eamegrm\up Group 1 Group 2 Group 3
kV 120 100 100
mA 30 Care Dose 4D Care Dose 4D
rotation time (s) 0.5 0.5 0.25
colli flgtfg;‘)r(mm) 128*0.6 192*0.6 192*0.6
pitch 0.8 0.8 2.5
filter - Sn Sn

3189 BeRls 3 W A4

2 AFoME CT 9459 S vlustr] 9
3] no-reference 7|HFO. 2 AlREE Egol= £33
H7E Ak Foll tEAQD Wl Natural Image

Quality Evaluator (NIQE)2} Blind/Referenceless Image
Spatial Quality Evaluator (BRISQUE)E A}-&3}3ith
19 NIQE (Eq. 1)¢} BRISQUE (Eq. 2) H7}oll A A}
%_1:41: ];HEZ-]O] /~/\1_0. o].P,HQJr 71—0 27].;(] o]
4 8% o] 484% ogAel 94 s At

6}3}—1: E“/]’% E-O:] T':q

D(vy,v4, 21, 5,)

2o+, 1
o2 e
o _ (1]

. 2\ __ B8 2

714 D= NIQEE WEE & Sl fAbE Ee
A "HolH, v, 3 X5 27 oAl e #F
A5 velle Fa AE@ 3E4E, v,0 X,

77y SAstaAt sk 94 #45 vHElE
Hat WE gt S EAEL, /= BRISQUES 54
T U= JFFAIQF E X (generalized Gaussian
distribution, GGD) 7|¥Fe] 81 o= =3 vty
2y, = #vF function, 183 BT

g ofvigt.

rir

i)
Q

rr
M

III. RESULTS
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Fig. 1. Acquired CT image with AAPM phantom area
using (a) uniformity, (b) slice thickness, (c) linearity,
(d) spatial resolution, and (e) contrast resolution
measurements as function of imaging method
including tin filter + high pitch condition.
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Fig. 2. Results of the NIQE and BRISQUE as
function of imaging method including tin filter + high
pitch condition.

IV. DISCUSSION
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