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Interleaved Spiral Scan Imaging
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ABSTRACT

In this paper, an interleaved spiral scan
imaging is investigated for an ultra fast MR
imaging. The interleaved spiral technique has
relative advantage over single shot spiral
imaging with improved resolution and less
inhomogeneity-related artifact. An improved
reconstruction  algorithm is  devised  with
DC-offset  correction. Some  preliminary
experimental results are shown at 1.0 Tesla and
3.0 Tesla whole body MRI system.

A

HT 5o A7leH I

o
1

(o]
3

271F

A AAZ ZRR A 4
o}q,}a}y ol ul A o)

= -

l

ol g

Mol @Ax) w
FHNA Be
A FAb o

il

HAH artifact7}
E9E1, point spread
function(PSF)-£ 5
A2 At} Single-shot
WY TRES 443
48 T Ue FH-o
S A7) HEe 2
e, T2 ol

resolution®] Eox 12
U B =FAe
3lod interleaved WA
HE du, oze Awd
interpolations  ©¢|&3ld U9 FFTE 3}z,
DC-offset® HAI T filtered backprojection&

L84

sto]l AAdste WHE AdsAT. BFH AE

o,
o

{1

N
2

dlolde et AT ¥ndF g AAEIAL,
28-S T3t interleaved WA FAL g9 FH
< #AdsA

-908 -

Kwangwoon University

Interleaved WA A}
Interleaved YA FA}
& A7Fe & I
single-shot#} = 238, 3 &gko]~E k-spacedl ¢
27 A2 & UAd AFH dolgE Be F o
ES 339 94s AFAAEY A nEdE
9] A9 ARdE T2 ol ATk o] BE dHlo]

g s F e ZHe Uk
interleaved Y4 #AZH 22 sampling

k-space®ll A
JE dole Mo AFE (B(), E(H)F T ),

kL, 23 g

=2

I
=

$))
(2)

k.= atcos(bt+ ¢,)
kf. = atsin{ bt+ c;)

4714 a9t by YA AA radial Y FFE&
= 7+ 558 ZAAse AFEA AFASHE
3749 pixel Z7]o we} Nyquist AEH| &
interleaving M=ol 9Jste] AA c; (i¥
interleaving index)E= k-spacedlAl A2 O &
interleaved WA #A4-& TWE7] 9T delay AHEo)
. Zzbe) AR eI 2o FoRcd
_ _a(number of interleaving) 3)
yNeN,Ar AT
__ 2
b= N AT 4)

= (number of interleaving)

o714, N,& JAd#AZ A rotation glgolt}, o,
N,

[e]

[e]

& A4 FAHANA conjugate symmetric
2 o] &3ty "ol (Interleavingd AF x 2)9
w47t Hojok gtk N,& JAdAF 3 ug @
, AT AN7ZF 49l gEY 77
olny, A1 AFA FANM e pixel Z71E VE
A=

E

54

PN
ANEY Fola



1998HE FA &S =2F Ri20¥ H22 98/11

29 1. k-space®l A 4-interleaved tAl #

Interleaved WA A48 W& & wojt} o e
upto} 7hH A 75“\}1}74 | 3 AArso)

I9 12 k-spacel M9 interleaved W #AH o)
=3

Interleaved W4 FAF Ao} A 7A

Complex conjugate symmetric ’“Xa‘—%
A AHez 2e doleE radial ¥

3= AN A interleaved A -’"F/\} éo"
o i 2 dolgHE 3 wHel AHPsjor sl=
A& AAHoF 3} oF 5], 4-interleaved b}/}j
FAb G4Y A% 39 1904 1,2 3 4 T AAA

-

AE g7t F3, 1, 2, 3, 4 & symmetric
conjugation £73-& 01%0}04 e U AA e
AE ¢ME x5S 7[Foz v 174] wakow 3
AetA 53, o] W FHE= ¢AME e 2o
1,4,3,2,1,4,3 2 .. (00 <645 )
2,1,4,3, 2, 71,43, (45" <0¢90° )
3,2 1,4,3, 2,1 4 (90° <6<¢135° )
=, interleaved WA HAAHo) AlZ AlZetes A H
(45° )l radial W3toz AARE &A7F vlg
o} ok ohyg, zhzhe mterleaf ol e N, &
interleaving®] 42 Uy $£9F Hz o3y
AQEE A (™ 2). Xﬂzé‘jé g delH =
1D FFTE % 3% shift termg HAd d&

projection o] & filtered backprojections 3}
QAE ATA A P

T T R

\ - .

é 3

e e e f

4

I

I ] 5

3% 2. 4-interleaved YA FAF gAY AAH &

A

-99 -

Interleaved V4 A& A ¥

Phantom® A Zt3led single-shot W4
3 4-interleaved YA FA G4 S A Ed14
H2athd . Echo Time(TE)E 48 mso] i, slice
thickness® 3mm#& B3I th  Single shot YA F
Ab AN B4x649] HAFo R 3232msE e HlolE
g a9 4-interleaved YA FA} GRS
repetition time(TR)S 2000msZ 38t Z}7} 64x64

FA 9

=

B3 128x128%9 4% LUth &MY interleaf F
ot  dHolHE wE AIZE Tz 8Rmse
3264mselth. 1¥ 4L single shot YAl FAL 4
Aol 1% 5% 4-interleaved WA FA} @*}01
t}. Interleaved v FAL o] oz o)
Faln, AR G4 tede & & Utk
2 2
Zad FA7H 9 shud A FAF 44E o
Sote] AR A AS dolgE 2w o}
ok 8l7] wWEel SNRe] "Welale= FAHE AAe
71 918 interleaved WA FA} G4 WS ALEF
backprojection & 1¥F& ol &3l AL A+A
stk At AFA BRe FEHog [HE
phantom& %3t AT, APE B8t o
dool $4EE A T S UAG
- 1% 3 Add ArEd
—~ phantom. phantom®
7€ 100mmeolx, ¢
T AFE A 8, 10,
o 15mme) 3, AA doj=
e 150mme] o},

¥ 4. Single shot WA FAF 43 (64x64)

(a)
2% 5. 4-interleaved WA
(b) 128x128



