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Preliminary Research on Controlled Aliasing in Parallel Imaging Results in
Higher Acceleration

SU Shi  XIE Guoxi SHI Caiyun ZHANG Xiaoyong LIU Xin

( Shenzhen Institutes of Advanced Technology, Chinese Academy of Sciences, Shenzhen 518055, China )

Abstract  Controlled aliasing in parallel imaging results in higher acceleration (CAIPIRINHA) is a key
technique for fast magnetic resonance imaging because of its high acceleration rate and high signal-to-noise
ratio (SNR). Based on the traditional simultaneous multiple-slices excitation (SMS), CAIPIRINHA utilizes
phase-modulated radio frequency pulse to simultaneously excite multiple slices to reduce overlaps of different
excited slices in the same region, which benefits the separation of individual images with the help of prior
information of coil sensitivity. CAIPIRINHA can largely reduce scanning time according to the number of
simultaneously excited slices. Additionally, compared with traditional SMS, CAIPIRINHA also increases
the SNR of the reconstructed images. In this paper, the principle of CAIPIRINHA was introduced and the
sequence of CAIPIRINHA combined with gradient echo was presented as well as the preliminary experiment

results on phantom and human brain.
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Fig.1 Diagram of the phase modulation in k-space
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Fig.2 Sequence diagram of CAIPIRINHA combined with conventional GRE
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Fig. 3 Slice profile: (a) ~ (d) are corresponding to the different slice thicknesses of 2.5 mm, 5 mm

7.5 mm and 10 mm, respectively



34 S aE, A LT R RORE K REI T IR R YT 89

FERCR IR T B, PRI/ i ORI R
BRI ) A 4.35 s, 72T 0] 4200 2 ) PRkt
HAT BB AR 2.18 s (8% 2% EUG R A0
1) o WL, AR BRIE AN A BEBHCR IR S RO Ty
o R [l IR ) P TR B I PR AT AR
BARMBAGBR S T 2 %, JEH, ET#E
(PRI T FAT AR B IR R A B [ I

o R E AR TR P
4.3 SKERA RSN
FEZASLY T, FATHIZE T RS 1 Pk
IHATBUREARRS 5 ZERE 2 55 3 37Tk
HIESE I Iy e M R B LB UR N Y VAT R A
SIAEHE, IS SIS BT T S RS
SR, A RN RS A 29, H

() FE T AT PR A IR DE T AT UG BRI IR B P 1

(b) F1 (c) 433 A F SENSE T 28 AT 3543 (1) 9 J2 Bl A% 5

(d) A1 (o) A bb EE 1R I3 Fy- HUAEAR ) 2 501 SRAR I PG P 45
B4 iEBKE

Fig. 4 Representative results from phantom experiment
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Fig. 5 Results of the brain scan
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