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High Resolution CT (Solid State)
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New Solid State X-ray Source
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Wobbling and Zooming

World’s First, Sub-millimeter High Resolution — High Sensitivity Molecular Imaging based on
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Super-sampling
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inserted multiple Co60 sources

Korea'’s superconducting magnet research succeeded in world’s first Helium free superconducting NA 288 +&E2 FUHTS A2
magnet development for MRI application
IV. Z/W G-K : Wobbling& & ¥ Micro-tracing Gamma Knife
N7l %2 2| Zoom-Wobble

World’s first, integrated “CT-PET-MRI Gamma Knife” utilizing the Zoom-Wobble PET concept with

Gamma Knife for Tumor Tracing
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W/Z CT-PET-MRI Gamma Knife
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AA (screening) 2 CT7F Zo] AM&EH,
= o AU HAildE MRIS A3t 2
gl e Z7|HAS s EAIA A
2®HQl PETe] 4802 AMSHT. webA
CT, PET, MRI+ ZHW Hdtd] glojA 7}
ol Aol d&H A (collaboration)gt &
AT},

CTe ZAFfole Adxds] AA7IE5E X-ray
FH7F %ol Atge 1 dEd, °o X-ray W
B O 379 #+24 B3] Ads ¢F
o7 AARA 1 Yok, 2 Y A FA NEE

0] =

S+ WFEA (solid state) X-ray sourcee
2Ee A7]9F £ 9] Tk WA 2 olH S
Holm glom 53] ol& o]&3te] o]n|A|
A=t EEE A FHAZE F d= A
o2 AWHEtt (Hounsfield et al., 1980;
Radon et al., 1917: Lee et al., 2002)
PETE H7HA] &s] A7d =of A
H ] B8 &xpF 7129 AT e oA
CAE vtEAT. w3 3y 394 Y
9lE Wobbling 59 A2 714S E3
ol 3 WA= Fr]HQ] WA S o
tt. Wobblinge PETY 13 o U+
Z1ol A Zdigte] glolg MEZH S o] Fo
Ue M2 AEE Waloz o]F o
sl Alolgta & 4 3
ETe] HAAQ ®oHAS o|Tom,

R

g

—

i oo 1 o
4

ol
ol
U 8
=
s
v
e
(|
o
s
&

= 4
2ol Uof FAloA Y migh gAYl Bt
7&%7] %%o] %X]o]?j}ﬂ )\ﬂ-‘:EEE] SOl E
Zoqyrte Welth. a9 4(a
st ¥ wobbling AI=7F £
4(b)= st HE7] EFo] M
EZ A olHAM MEHS 3t JE BH
Uebdth o3t HlolHE FA9Z AF
Ho] "oy 1t Aol dFsA = Fert
v Eo e A(2" 4(0)-
ZARTASI =R P =
] Wobbling< %3l
B ZF(interpolation) sl =™ 7]E2A <1
g 4 d)EY 20 A 45 F e,
A Yol 2E MEH S ST 5 A
o} (29 4(c)-iii,iv) ©|2g+ Wobbling
21 & o] &3lo] FAl(projection) HolEHE A
= AHE ¥ hdA HAgFu 9l
Wobbling?] ® t& AH 2 wobbling
E F5 5955 oS AAg A&l
sttt Mol o2 g Wobbling M=%
< PET #9F oly2} Gamma-Knife?]
A F# (focal point tracing)d®= &5
B Jde WAk ZAF(radiation) ¥ A=
of AbEE F Ue Holtt

>,
SR Y
o o O, o O, wlo A

[o

e 12
=
o

of

& T8

o fif Bl U T gt -

ofj oZ, N, H X

M@ o> ol 9 -

(a) PET: Zoom-Wobble PET (2&3%)

a9 5 94 R=oA Wobblings %3
PET®] % viewollX FAH(projection) Hlo]
HE 42 BEFS Yedhg. a9 dHolH+=
projection reconstruction WHOoRE I

S A FA 3T}, Projection reconstruction

#} gt= W3 (Radon transform)d #A S

Center moves

according to desired schemes
( ex. 4-point wobbling )

a9 3. N2 AZY 719 - Wobbling

AHMTO KH2Tst 2334 13 2021 18



System Wobbling Traces
(4-Point Wobbling)

* Spatial resolution depends on the
size of detector width d

(b)
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9 4. Wobbling Technique for Fine Sampling: An example of 4-point wobbling concept and

resulting data
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(a) Co* Source & Collimators
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Fusion System

PET - Gamma/Knife

Future HTS-MRI

Future Mode
MRI
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0.25 mm fwhm

Therapeutic

) .. Wobbling map
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HTS-MRI

% 8. Brain Zoom-Wobble PET-Gamma Knife with CT & MRI
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