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3-Dimensional Flow Imaging by NHR-CT
C.H. Oh, Y.S. Kim, C.W. Mun,*S.J. Lee, Z.H. Cho
Korea Advanced Institute of Science and Technology

Dept. of EE, * Dept. of ME
I. e

[

o9 Fad gt

P 3 d Ty #Y (NR-CT) o o) ojaba gol o3t ¢4 Jsbdye Fd v oy
u

ZoMe 99 ¢4 2 we iz o o 4 oo ofo] NMR imaging

ox
nd
TR )
i
=z
B
oy
‘O
H\l
X
¥
4%
ME
re
O
=2
L
=

5ol oaba Ao] o2t o & o2 wh¥lar LDV of o3t

ES
FA9%, 203 % $33Y 504 2 gedds 99 N2 4+ deg It b

II. Lz
1le o] 2k coding
NMR imaging systemofjsw s 2 o oj#lgtgg v 317 ¢ 3] A3 orthogonal 3t AA=tHg o

F4F Bol Ao Aig A= ol r g Ay e F Tl gD 4 9k

[y

bw, = Y Ar (1)
i A Ye A&z A éyromagnetic ratiog tpepule re g ababe] oA (X w w y,z), w. & 73
NN A o, B oo, sw) EEA 3 e FAA AT (6/em) . web

T o

FArAo Geoofl o gk o2 xe spin ofiFe =t A Tl ¢, ¢, T AU

X X
o, = Y xf 6 (t) dt (2)
Aty
¢vx = Y’VXJ Gx(t) t dt (3)
At

AN Ve KgAe spin s, ot FASAT PRI ATe berde
WR g4 9de o7 9y 29 13 Jg pulse sequence g g el 3 P

RF pulse o oj5te] codingslr ¢ ate =hg It Thch.

[N}
.
—
~N
'
Jed
=
of
'
3
N

~1
5
3
2
08
1]
40
ap
rio

G, g ol olv]=} RF pulse o 9*HAM % coding H'% 2 Bloch equation &

o} 4} ¢ 2 2% 4 9. 22 2: Bloch equation% £° ¢4 coding 43t ¢ 9

26



242 Y odbsk o g
1d 19y A 6, 2 2 AE FAHE FID data ¢] Center (t'=0) o]~
Y
qarel 0° T Mt ¢4 codinge vhed Fel by 4 gt

¢Vy = vy va (4)

o 1 A Uv o4y Ao 2219 y-AAAHe pulse time & FHg e M Figs
Y

i 2,.2.,2 .2y 1. .2
éGy(t1 -t t3)‘&Gvytvy (5)

o el €

23 X %% ¢4 coding

A (30 2 19 x-FAAH pulsez F g stH o4k coding oF¢

o

2
o, = -F¥6, V ¢ (6)
vy 4 v, oxovy
g 2 °1ilc"'
3e ’é‘?
P TR mge I8 1 3% Fe 20t e g g ththe g Qg el gy Ty
£ol 97 =g 20 vty v 3 SPd a9 (1E 1@ F 22347 U

o2 tb))g dgd=te 21 5004 &

off

8 g3 10cemy 20em delyd Tty

=0

Sy v Eg oMo Hhe g 2 sk A (g 4 (a)) e} Laser Doppler Velocimeter i °1% 1€l

off] BEE b e A3E PN AR ¢4 FHUe 299 9= (2 Nel g4

dog defnz 1 A%

o

LDVoy o3k 2 B3 w23 gozx NR-CTe flow imaging 3

2
=3
1 9_% ‘l]-%_ A-]% §_1].o] s}ﬁul..

Tor % 5‘ 3 [+) o w
References

1. P. Lauterbur, "Image formation by induced local interactions: exampies employing
nuclear magnetic resonance," Nature, Vol. 242, p.190, 1973

2. Z.H. Cho, H.S. Kim, H.B. Song, and J. Cumming, "Fourier transform nuclear magnetic
resonance tomographic imaging," Proc. IEEE, Vol. 70, p.1152, 1982

3. P.R. Moran, "A flow velocity zeugmatographic interlace for NMR imaging in humans,"

Mag. Res. Imaging, Vol. 1, pp.197-203, 1982
4, C.H. Oh, “"Study of R.F., gradient pulse, and magnet instability effect in MR Tomogranhy,'
IEEE Trans. Nucl. Sci., Vol. NS-30, No.3, 1899-1904, June 1983

27



1y (v s}

132

=~

Zgodant

T

b

LE

Yegrodient

FiD

*

k3

+9,

[

Y

Tvinout G,

3]
™l

19 3

—_

rl

3

AL

W

©

e LoV
». NMR

1

T w00 un

g 5

rl

28



