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Computed tomography (CT) has become an essential imaging modality in modern medicine due to its ability to provide high-
resolution cross-sectional images of internal anatomical structures. The performance of CT imaging systems has continuously
improved through advances in detector technology, data acquisition methods, and image reconstruction algorithms. Early radiation
detection technologies were based on gas ionization principles, which later evolved into semiconductor detectors and energy-
integrating detectors widely used in conventional CT systems. More recently, photon-counting detectors have emerged as a next-
generation technology capable of providing spectral information by counting individual X-ray photons. In parallel, CT hardware has
advanced from early translate—rotate geometries to modern multi-detector systems, significantly improving imaging speed and spatial
resolution. Furthermore, developments in image reconstruction techniques, including iterative reconstruction and deep learning-based
approaches, have enabled improved image quality and reduced radiation dose. These technological advances collectively contribute to
the continued evolution of CT imaging toward more accurate and quantitative diagnostic imaging.
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Fig. 1. (Color online) Schematic diagram of an ionization chamber for radiation detection.
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Fig. 3. (Color online) Schematic diagram of a photon-counting detector (PCD).
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Fig. 4. (Color online) Evolution of CT scanner geometry from Generation I to IV systems.
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Fig. 5. (Color online) X-ray photon spectrum at different tube voltages illustrating spectral separation used in dual-energy CT.
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Iv. 3¢ 7Y 7zl 2

S dolM B AT R A AT garesY] B =
st Q3 FE Pl ZA Z1sisith. 7] CT AlZHlolM=
AE AT Rl ZE B RG] FE AREIT
[7,16]. FBP= %3} H|oJEHE 7|NkoZ 953 (back projection)
I IHY PSS st T QS ATk Aol
ok AR Zgo] Ea1 o] Blad etk o] qlod
Ll 7RY CT 4 AF39 FF WHOE AREEo] sith
vt FBPE ol Wiztetar Ade: @dellx s Ashrt
A7) w199, 55 oFEIHEY 1) Fsle) e it o=t
< 3] BAGsh] ofgue IS 7EAIAL AAEH6].
olgfgt FAIE s4sty] f1al 20000 ©]F HHE A4
Hol =AE7] ARFSIATH 7). IR 974 B4 ) =
= 545 FEFos mdgsial, 37 do|ge} ALk
g 3 AlolE WiEZ o R HAslehs WA0R S B

Garg]E-2 7| FBPo|| Blg)| o)== A9}
ORI E Zhaxol| aapHolm, A% CT 70l % Hlad
S

HZolle= Hald 7IRF Q3 AT B G 5 Tikse] &
k] A= QQTH18,19]. 53] 3 4173 (Convolutional
Neural Network, CNN)S- 7|50 2 3 A} B9 7y A4
ZF CT Qo ek Fes B 0= FHA7AA

Z ARE BES F YJE AoF BuEa QrH18-22].
ol9} o] CT & A8 7ML 47 Wi, a4
W, 1AL djolE] 7Rk Wb o g wbdalsitt. HelsiEd
FBPE ALt G&0] =31 7o) Tesithe o] lon,
ro|zs} olg|HE FHeRlths HAIE 7H RS F4
P4 Bd} o= EAS MdEle] i FEE NAE &
UAGE, =& AL B8 71 A Alte] &) WhA
Had 7 A 7S HEs o
AA} 72 AR BHES A DA F o, g5 bl
o} oJ&EAF teket 2ol M ] Uuks} Aol 3
gt olo] wt aFolle 4 7o s ek st
olBE|= AT 7ol g A7t 2 FS| o]FoiA
31 Qloh &, ole} FA B4 olEHE AA, ZdE, 18
3 ~HEY QP AT T oRds G A Tlse] g
HEA CT e e FIes dr1717] 98 A7t
A&H O =Z o]Foi|aL Qirt. o]gt AZESO] Fee] W
2 A2V 9 G 95 Ve A omdide] 1t
szt A PGS FAll AP b Fas F

&= sk Sl

.

A2 Ry Fople ABAS N G AT 7]



18- SELROERE

<3 AL HE7) 7S Al Ayt s 13
=1 Q). 53] 2~HEY T} A ASE #E7) Al2H
oA LAk e e B3 Al BAIE sids]
A&l Hejd 718k A GagEoel A Uk
Nadkami 52 3A} A58 CTAA 7I1E 715 2 959
Walo® AT Fde dFHoz AMESle] UNet 7|5F 9§
2d ZdS T3l vk Al A9E 2ARRs WHS At
st9om, o] W] 7|E F B daugFEtg =&
SSIM¥} PSNRE AFE 4 S-S Haslrh23]. olHsh
A Wk ZAde] E=& A HlE EAIE S Esiirx
d FAE FNZE F e 7FeE ARSI

sk ~HEY CTollA B2 £ =S P77 gt
HHd 7= FE ok Wu 52 Fully Convolutional
DenseNet 7|5F Held 2elS o] 83l ~HEZH CT FA
A b B4 BelE dchs e Ao, o W
Hol 7]&9] 7|Hl B4 B duglEhyg 22 7S 8739
A= W, ), AxF 59 BAS By A RS &
VoS HAsITH24]. ol#fdt ITEL FF QFAIT V)Et
G ATd A 7lse] A CT Alz=Ely) AgtE o]
5ol A B4 58S PAIE 83 vl
g 7Fs43e HofET24,25).

¢
ol

Fr

!

o

VI. & 2

A
aglal P AT 71 SHAA ARSIt 27] WA
A ZHE 71 7IA 7 AEV1M AlRfele wieA] A
719} oA HEE AEVE dhsigon, HZde 3R
ATE AE719 22 2 HE7] 7Ee] SAdEEA &
HEY g 9 g G 249 73S AAlEkar ok
TS CT ¥ Vs v AE7] 729 3 20 Vs
o] =918 B3l I 5 =0 I3 =S A
AIA stk F AT 71s GA BAE Al P elA
HEE A 71, aela el deid 7eE 9 AT
718 e AXE SHAME = G FES F
B3 & e 7S nRAEIY o]Het e e &
5 QAFAT 7N B Ve AgEe Bk a9
A F BN A A A Qg veE g
Aoz 7loiect
HARR| 2

o] =82 2025d% FAthstal“Dongseo Cluster Project

PYL AR 7167 W] D 1 - F5 - A

=
2T

References

[1] J. J. Thomson, Conduction of Electricity through Gases,
Cambridge University Press, Cambridge (1903). pp. 291~
643.

[2] G. E. Knoll, Radiation Detection and Measurement, 4th ed.,
John Wiley & Sons, Hoboken (2010). pp. 131~222.

[3] H. Geiger and W. Miiller, Naturwissenschaften 16, 617 (1928).

[4] J. T. Bushberg, J. A. Seibert, E. M. Leidholdt, and J. M.
Boone, The Essential Physics of Medical Imaging, 3rd ed.,
Lippincott Williams & Wilkins, Philadelphia (2012). pp.
312~373.

[5] H. Spieler, Semiconductor Detector Systems, Oxford Univer-
sity Press, Oxford (2005). pp. 43~66.

[6] G. N. Hounsfield, Br. J. Radiol. 46, 1016 (1973).

[7]1 W. A. Kalender, Computed Tomography: Fundamentals, Sys-
tem Technology, Image Quality, Applications, 3rd ed., Publi-
cis Publishing, Erlangen (2011). pp. 310~314.

[8] T. G Flohr, S. Schaller, K. Stierstorfer, H. Bruder, B. M. Ohne-
sorge, and U. J. Schoepf, Eur. Radiol. 15, 167 (2005).

[9] K. Taguchi and J. S. Iwanczyk, Med. Phys. 40, 100901 (2013).

[10] J. P. Schlomka, E. Roessl, R. Dorscheid, S. Dill, G. Mar-
tens, T. Istel, C. Bdumer, C. Herrmann, R. Steadman, G.
Zeitler, A. Livne, and R. Proksa, Phys. Med. Biol. 53, 4031
(2008).

[11] K. Rajendran, M. Petersilka, A. Henning, E. R. Shanblatt, B.
Schmidt, T. G. Flohr, A. Ferrero, F. Baffour, F. E. Diehn, L. Yu,
P. Rajiah, J. G. Fletcher, S. Leng, and C. H. McCollough,
Radiology 303, 130 (2022).

[12] W. A. Kalender, W. Seissler, E. Klotz, and P. Vock, Radiology
176, 181 (1990).

[13] M. K. Kalra, M. M. Maher, T. L. Toth, B. Schmidt, B. L. Wes-
terman, H. T. Morgan, and S. Saini, Radiology 233, 649
(2004).

[14] R. E. Alvarez and A. Macovski, Phys. Med. Biol. 21, 733
(1976).

[15] C. H. McCollough, S. Leng, L. Yu, and J. G. Fletcher, Radiol-
ogy 276, 637 (2015).

[16] A. C. Kak and M. Slaney, Principles of Computerized
Tomographic Imaging, IEEE Press, New York (1988). pp.
60~75.

[17] J. B. Thibault, K. D. Sauer, C. A. Bouman, and J. Hsieh, Med.
Phys. 34, 4526 (2007).

[18] H. Chen, Y. Zhang, M. K. Kalra, F. Lin, Y. Chen, P. Liao, J.
Zhou, and G. Wang, IEEE Trans. Med. Imaging 36, 2524
(2017).

[19] E. Kang, J. Min, and J. C. Ye, IEEE Trans. Med. Imaging 36,
1358 (2017).

[20] G. Wang, Nat. Mach. Intell. 2, 737 (2020).

[21] K. H. Jin, M. T. McCann, E. Froustey, and M. Unser, IEEE



<34 E=1>> Journal of the Korean Magnetics Society Vol. 36, No. 2, April 2026 -119-
Trans. Image Process. 26, 4509 (2017).

[22] H. Shan, A. Padole, F. Homayounieh, U. Kruger, R. D. Khera,
C. Nitiwarangkul, M. K. Kalra, and G. Wang, Nat. Mach.
Intell. 1, 269 (2019).

[23] R. Nadkarni, D. P. Clark, A. J. Allphin, and C. T. Badea,

Tomography 9, 1286 (2023).
[24] M. J. Willemink, M. Persson, A. Pourmorteza, N. J. Pelc, and
D. Fleischmann, Radiology 289, 293 (2018).

[25] J. Adler and O. Oktem, IEEE Trans. Med. Imaging 37, 1322
(2018).



