$33%  H 104 BRIES LR /B S Vol. 33 No.10

20164 10 H Chinese Journal of Medical Physics October 2016
DOI:10.3969/j.issn.1005-202X.2016.10.012 E F #1545

R IRRG R AR R &

ELE Y GEBRG E R, R
1. (R B 24 B BR 2 s AR 24 e, 118 2000935 2 AR AR N5 R AA W)L 5 AR Rl 2% B, Tl LR B S S50 %, I 200062
3. BTG R PR A R R, I 200333 ;4. FIFH T SR B F el S5 &2 be , FIEE 200093

[ ZE)BBY: T2 — A IR SRR AR 3 & 00t 0L T 3847 09 A A R 3R A (MRT) JE 3435 )| 2R A4 | 3% 4144 T 8 %, 5 285 5)
ARG B T R IR RS KRB SHORREEFM, FiE AR L AR G Fiakh Tk
PR DL A A Jo s LR GE L B MM IR ) AR, KA MRISHE ; U5 , i@ 45 2 vh 38 36 3K 77 B AR 1E42 8, AR 52 3R
F 32| EBEMRIE AR, ER X T —EMRIEDIGERES B FTERM, ZRAE LT AR 352K
2 B Fe 5 R AR B ) 1L KA B S HOR R R, B B AR AR R A B B AT IR T, IR AE L AR R AR AR 0 R R
J2 R AR A VT SR B L SRR 3 RIR AN SRR A AT B 4 A R RO IR 5 AR T A A
B3 6 R B B At 5 7 69 A E s A | RAFR A ST MRI BT AR 75 vf (IR J5- 7] 64 Jig B 4 k) ik A% (IR 5 %) g 7K 209 2h) 1%,
1% B3R E MG AT Rt A R AR R — B m AR BT A A, iR B S IRMRI R
Pl A2 p , 5L E AL, % MRIE ST 34 4 5 5 3R T — AN Peik S8y B E)-F 46 .

[ RBIR ) & sk s Mk ek A s HOB R Bl &

[hE4%S] TP317.4 [CEkERREAD] A [32E 42 11005-202X(2016)10-1030-08

Development of virtual software of MRI technology
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Abstract: Objective To avoid the high requirement of advanced sequences on hardware, the problem of taking too much time
on experimental data acquisition, and inadequate numbers of equipment by developing a kind of magnetic resonance imaging
(MRI) virtual training software which can get rid of hardware equipment. Methods An intrinsic organization model was firstly
established to provide a virtual sample for scanning. Secondly, the MRI data were obtained by the dynamic acquisition of
virtual data. Finally, MRI images or spectrum information were obtained by Fourier transform to help trainer observe and
practice the MRI operation. Results A set of MRI virtual data acquisition and image reconstruction software was designed to
avoid the high requirement on hardware, the problem of taking too much time on experimental data acquisition, and inadequate
numbers of equipment. Under the operation environment without hardware, the designed software achieved the same
experimental effect with the hardware educational instrument. Many experimental items could be carried out by using the
virtual software, such as Larmor frequency measurement, radio frequency flip angle adjusting, active shimming, free induction
decay signal simulation and spectrum measurement, imaging experiment of seven imaging sequences, weighted imaging of
different sequences, affection to imaging with different acquisition parameters, fat or water depression imaging with IR
sequence, rebound point imaging, half Fourier acquisition imaging, chemical shift of small molecule, one- dimensional en-
coding imaging, truncation artifact, aliasing artifacts and so on. Conclusion Compared with hardware educational instrument,
MRI virtual software provides a more rapid and efficient training platform for learners.
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FID: Free induction decay; VMRI: Virtual magnetic resonance imaging
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Fig.1 Function structure design diagram of VMRI software
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Fig.2 Intrinsic organization model
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Fig.3 Intrinsic organization space positioning principle
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b: MRI signal in the 95" acquisition

The red line is the real part of MRI signal, while the green line is the
imaginary part of MRI signal. The black zone is the K space.
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Fig.4 Process of magnetic resonance signal acquisition
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Fig.6 Simulation flow chart of software system
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Fig.7 Relationship between pre—scan data structure and program
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Fig.8 Imaging interface data structure and program flow chart
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Fig.9 Influence of scanning parameters on the MRI image shape

a: Shape of normal brain images; b: Brain images of phase encoding direction which was slightly long; c: Brain images of

frequency encoding direction which was slightly long; d: Brain images roll fold on frequency encoding direction
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Fig.11 Image with different TI parameters under IR sequence

a: Normal T, weights image; b: Fat suppression image; c: Water suppression image; d: Black circle appearing at the junction of water and fat

(artifacts rally point)
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a: Modified EPI sequence signal acquisition

b: K space data filled in "'S"" shape
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Fig.12 Modified EPI sequence signal acquisition and K space data diagram

a: Spiral scanning EPI sequence signal acquisition

b: K space data filled in "'Spiral" shape
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Fig.13 Spiral scanning EPI sequence signal acquisition and K space data diagram
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