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(57) Abstract: The present invention relates to the field of magnetic resonance imaging. Disclosed is a joint design method of a k-space
trajectory with a variable acceleration factor. The method comprises: performing k-space trajectory design for multiple frames of imag-
ing sequences with echo train readout: first determining a sampling mask of a low acceleration factor frame, then designing a trajectory
of each echo train according to the mask, then determining the number of echo trains needing to be collected for a high acceleration
factor frame, and then taking trajectories of the corresponding number of echo trains of the low acceleration factor frame as trajectories
of the echo trains of the high acceleration factor frame. The present invention can realize the design of trajectories for collection of
variable acceleration factors in multi-frame magnetic resonance imaging, and ensure no extra T, contrast difference between different
acceleration factor image frames, so that reconstructed images have consistency. The method, as an automatic trajectory design solution,
is particularly suitable for three-dimensional multi-frame magnetic resonance imaging.
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OB (-1 * ¢ +¢) BITMALE, LR A RIVHEPL IS IR DA E R
frE, REHPIRIESRD> 1| AME;

RKEME, XTHm G<sm<8) NEVEFEMPZE: FRENAE T
W, 5§ I<j< 14D ANFEIENG j HBT AL 08 (-1 * ¢ +m* (m-1)
2% @) BITAIE, RERERCEFERNAE.

WRIRBETE LT 8 DB RIPUE L f5, 55 1 3] 140 A HBR— DO E, 141,
142 HEEARARME . KIHOWSTH 9 ANRVRFEHE, K2 § RN |
HENRR—MIE, H 1<55<140.

Zk, RO BRI AT A el B R BT TE B

3. BT ERWR [l BRSO 4/9%9=4 > [RRIRIEEE — RORAE
5T =1 R EE A B B 58 1 280 4 4 IRl RIS AR R 30 — JRCR AR BB ) SR £
BT

ik, B8 R BRI [l A v SE B

2. BIERE

MNESRISTE— G 3T VEI T FREHREH (MAGNETOM Prisma) | iET,
(T 64 IBIE LA . ARSEIGAR 3] T S o AR Rt T
HEIF%14 CEST B 751, & 17 MR S50 Bk R 7 4% 75 RO IR %

SHF 3D AENsEL, i SPACE-CEST FRAHEAT RAEEE, BfTs5n
N:TE=17ms,TR=3 s, FOV=232X232X 209 mm’, 4}#HE=29X29X29mm’, K
FEFE R K /h=80X 80X 72 (4R AR gy, i gmbt, ERiadmbd), [olaE (KR
=142, NSA=1.3. HRE 74> CEST A A5 Mt AT T~ BE A% BT -1 3% 7% ITAL (AP Tw) ik
%, A45(S0), £3, +3.5, and +4-ppm. ZEFFE+3.5 ppm WIIENEE— FCRAF BN

(AF=4), HAR 6 WONHE T RRFEEIGN (AF=9). SPACE Fp¥lRI2 & &% A
TSE FP31, M L3k JOINT Tkt R BT R AR, SRERM Wy 2.5 704F.
NT R, BT T ARG TR SR IR A 1Sk, HoAr+3.5 ppm i AF=2
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X2, HAhmi AF=4X2, F£H+3.5 ppm Wi CLRE 15X 15 B ACS XI5, [FE K
HHLE) GRAPPA=2 X2 {5 %, FTH 7M. AF=2X2 H O 24X 24 ] ACS
X3, RN [E A Smins

N T R R A R N B AT VR AT, RECRAE By RIEHEUE, RHS
CEST FHIMIFEIMG . J7 S F4 3% GRE /7%, TR N 30ms. GRE JFHI7EAL
AR N84T, TE 445004 4.92 ms 1 9.84 ms.

3. BBER

(R A K] JOINT T7vABCTHEIE AR A EE A% 577 7 R AR B R #0AE
KIPT J7vE AT B8 Jffi ] GRAPPA JiiE B — JORFEEEML, AR5 e
8 Pl R A0 0 B8 — JRCRAE R It A R 1 BRI s 3 T 58— JROR e R A
CG-SENSE #47HE#, £ A% CG-SENSE A= m i F{% 5 18 1E R 1 32 AR 3 L
BRI EE R

APTw ZHU B ATR 1 2, 4R R L HE B 58— ZOCRAE IR 3.5ppm.
Hk, HPIMAE TE KUK GRE BMERIAHAL Z21H 8 Bo bl 3=, Mt
B Bothld, AR R AR BRI JE 19+3.5-ppm FH-3.5-ppm (55 H. &S,
YRR IEJG Y 3.5-ppm AI+3.5-ppm EIGAHIR S 2 APTw SEEIE .

- RO

B 1 RIR TR T RORAE R S Bt A% G 77 A4 el e B R
RN (A-DD), TASERG] R BT CRE T A Bl Pk I o 3 5
AAHC (B-HD.

K 2 BN TG ERA L B JOINT J5iEst T 28— CRFE BN
FUBBIT S5 . W T3 RORFEEIRM, F G I iE AR I A AF=2X2,
O 15X 15 RKAEXIE (A, D): XT3 ZRCRFERIR ML, L5807 AF=4
X2 HIEREHEEE N 4 (B), JOINT 77K AF=9 HINJEEEEN 4 (BE). &4t
T35 PN RRFE BRI, 3 S0 B R &AL B 1 Rl Fe AN 7], AR
ZEAIEE] 20 (OO KW JOINT J7 ik A At 38 — R BRI M) [A]
PRI 5E 2ok BT 26— RORFE BRI, RIIEEE — . KA G AR IR R 42
A R P HE 2R (B, BH 25

K 3 R T g BRI 3.5ppm A1-3.5ppm 3D-CEST K T HI— 2. 5
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—ATRZH T, AF=2X2 [HH GRAPPA (A-C); 3 AT RAEG 3%
PULRAEREAE (D-F), 3.5 ppm WUNEE— SOREERIZINT AF=2X2, -3.5 ppm 5]
N R BRI AF=4X2, FERIBEIHEE; 5 =T _RAKHE JOINT J;
BRI B (G-D, 3.5 ppm WO E— FCRFEEMEMI AF=2X2, -3.5
ppm WUAZH “ ARG AF=9, FFECE B3k, 4877 JOINT J57%:145
B REZHEA N KIPL BHTEE. /TUEH, HTRATESE . KR
W T2 SRR, W2 (F) BB T, HXiES, 5% (O
FHZERR: T4 B JOINT T hilid B -G U v v (5 73 T2 g AU 7E &t
g, W2 (D 5% (O —8, BHISMINE.

K 4 B T EBEEEH AW APTw SHEIR . BT RBETEHTA WL AR
— S0 T VBB, EGE S B IINES (D-F): 3.5 ppm WU —JCREE
BRI AF=2X2, Al 6 WA —JRCREE R AF=2X4, Ff BTt Eit.
AR BRI JOINT JriEAL 43 BT A WU T, JEI RN —F0, APTW BB (G-D
HHAEER (A-C) EoRMB 2 3.5 ppm WUNEE— KRR Z T AF=2 X
2, FHAth 6 WO R BRI AF=9, JFBCG B

DA B FTid B SE T R RS A R W) B — R LR R 7T 52, SRR AR H LARR ) A 4 W]
A KA AR TR B AN R, LA AR B RS AP S BBl 0 150, 3B ] A
(e 25 PR A RS Y o DR I MR B S ) e B S e e i) 77 TSR B R T &,
BIVEAE AR A BRI FE A
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N HE KB

LM N 7 k R RIBG Bt Tk, T Bt 2k iy 5
RER IR BRI ) k2 (e, JLRFIEAE T, PR SR G 5 28— K
KA B BRI K AMET 2 B3 ORI R, HL3R— SR BRIl n
T PR AN v 55 T R BRI PR, 2 WG P ) B 52 S A g [m e
s

HisaN>arwipr i 3T

ST 410 55— JOCRAF BT, MR HESR AT 155 (10 I PR = A0 ] 3l e P v R
FEFER

S2: ARHERAFFEHEN P R AR UK HORN BB B BE W2 3R ORI B iR
FOREEHI AR — I BN b 3 — el D BRI bR A S S 1]
P Z LR ) EEEARs SRR AR BT A LB BE R SR UL, IR AR — K
KA BRI B B O 26N T A 25— [ BB 2 BA 37 5

S3: BT ER “OCRIEIERI, e BOREEA SR Ml BN, P i mlik
T BOY S — FRCRAE B WU PR 1 5 58— KA G O B PR 1~ 22 LU S AR 55
— BB B B 1 B

S4: N — [l BEBLIZE A 5] F 8 VRS B A 2R [ A M [l e B
IR R — KRR B AR 55— Il BE BT BA A, BT 56 ke T gk B L2 Vvt

2. WIACRIZER 1 BRI R 7 k SR BCA BT, HARHEAE
T BRSSO R IURI R — R I BIUA o R R BTk 28— R
PG I I 7 e 2, BT 26 - JRAF PRI NI A5 L3E g 2 21 4,

3. WIACRIEER 1 AT 7Bl R+ k 2SRRI BCE BT T, HORHIETE
T BT — JOCRAE BRI SR JORAE BRI A = 4R PR Frid 28— JOR A
PRI N R ILie o 4, Bk sf — ORI R IR ing R 1 ik oy 4 21 12,

4. WIRCRIZESR 1 AR IR N 7 k SRR BT, AR
T TR ST, SREFFEAR YIS S B RAF HE I B A i RV R PR A

5. WIRCRIEER 1 FTIR PRI R 7 k SRR BAE BT, AR
T TR ST, IR RAFHER A O IR B AR X

6. WIRURIER 4 PR IR 7 k SR KBA R, HRHEE
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Ty PR VR M SRRE R B 5002 Wb s L

7. WACRIEESR 1 BT MOASIME T k A SRR A B Tk, U
o B S2 B E PSRRI AL k BTG RIS, LB
VA T3 B R SR B S0 A K Rl

8. WTAURITER 1 BRI Ak T k 2 AT & B I, R e
Ty Bk S2 o, RS — SRR BRI 3 — SR BRIy = MR, 56
— R SR PRI A I B SR S B L T

S21. K 85— R TR L M SR REHE AL 7 1 NS48 1 1 b e i
BRr, 0) T3, SRS IR e r XY AT SR AT T PR, SRS i 1R 4
FF BT (5 P KB LA S — i B ShotNumy BEAF 441, L4 L0001 3
T NERELL BIAEM 4 NP

5 M=0, WK RAE LU B ) N AR L LT ShotNum, A4 21—
YA FF 4 NLAL

%5 M>0, WISGHERAE ST 9 BT ShotNum,*M /R4 £ LA ShotNumy 4+
KA AU LR RSy M AL, B E PR RIA R 4E A A4S ShotNum,-1 AR Ky
—HHILF Y L-M 4, —3L9 N LA

$22. HET43 AL G5 LR H 4 A1t ShotNumy A [ O e it 77 B
Hobs

F1 <t < (ShotNumy — 1), BEUFER ¢+ A EIEEEIPEER, RUCKEE 7 A
i S BT IRA p 1<) < Lo b j L RE IR p 235
J BT R ATERIE A O BT TG — D¢ + R piuRIE A, T
RRABEIN L SRR MR ¢ A B0 P B

VeV R 185t = ShotNum, MEREBERBUETT, % M=0, WIHFE5 j /I3 5
BEEI5 j LTI OURIN | SRR, 1<) < Lo 35 M>0, W38/ e
WA j LR ORI | M RATORES, 1<) < M.

o WALFITR 1| FRAM AT k 4 AP & Bl i, B e
o BTiR S4 1, FTR S I BB Eh 55 IR BB A A B o B 3
25 B O I A A

10, BEAURIESR | FTA AN R T k % WA e 7k, ST
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T, TR —ROCRFEEBNUER 2, AR S RO RGN R BA A RT
TS R, BEWEE — RCRAE G 7R AR 4 L B S I R+ 1 58— Rl E B
ZERAF
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