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Fig. 1(a): Spatial distribution of magnetization.
(b): Directional distribution of magnetization.

Phase
(a) A
7[ —
1 1 » X
-a/2 a/2
— 7[‘ —
Receiver coil for
imaginary channel
(b) y
A

7 N\
E< J X
Receiver coil for C

Real channel

Fig. 2(a): Spatial distribution of phase.
(b): Directional distribution of magnetization when the phase difference of 2z is applied to FOV.
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Fig. 3(a): Real and imaginary parts of magnetization
when the magnetization rotates from the x-
axis.

(b): Components in the real and the imaginary
channels when the phase of the magnetiza-
tion is shifted by magnetic gradient.




AN i

b,

3.2) EFBEHOT7 - ¥
—RACEE T ) BB TIIEREERELT
exp(2xnx/a) VLN E A, Z I CTIRERBEHER

& LT exp(—i2znx/a) v, HEBHEOT7—Y) =
BEERDLHIIZBL,
M) =Re)+il(8) =53, (@ + Br)e % a6

COBHEDT—) = F B an, Sl

an+1fn= _/: 77 Mx)etsdx a7
ik, A6, WZ=AEBTETL,
R(x)= —(lz—i (ancos 2nnx + fBnsin me) 18
Ix)=- %”E < psin 2% _ fnco 27mx ) 19
o= [Ricos B2 - Isin 2% 0
_f [ 22+ ) cos ’Z’"]dx 1)

&b,

3.3) 7—U z BHOAE
Fig. 3(a) ® & ) [T RE ORI LS x 8T L
THMHE o) BATVD LT B L, BILIH R
WX o THEE LA AT 60 B L &
DAL Fig. 3b) %2 b, ZOBE, —-yHicE
PRI2EBO L ¥ — N34 WAOFELDO KT,
Rex)cos30) + I(x)cos |6t + =
= R(x)cosd(x) —I(x)sins(x) @2)

Eb, LY=L NIZEFHRLTVWETRTO
BALICE o CHEINLEENRBET LT, 24
WICRET 5 BEEOIRIFIZ,

f 7_ {[R(x)cos5(x) — I (x)sin5(x)l dx

= [%1Rtcos(~yGuna T

~ I(®)sin(—y GwenA Ts)ldx

Ey, 7= 2R e, ZRET A LI B,
BIDOL Y=L WANOBALO RS,

Resind() +I(Wsin o) + 2

= R(x)sind(x) +1(x)cos5(x) @4

EY, Ly—nNaf MR GHALTHBETRTO
BALICL o CHEINLBENRETAHDT, 24
WIZRAET 5 BEEOERIEIL,

fz {R(x)sins(x) +I(x)cosS)dx

= j: %%{R(x)sin( —yGxxnATy)

+I(x)cos(—yGuanATs)ldx
=3 25)
ey, 7V BB ERETHI LIRS,
LI, EXRBIVEHOL =N )iC
FEHINLZEEORIBZHET A LICLD, HR
BBCRLAEBILO7—) 2 REEAETHI LR
MEEE % 5,

3.4) 2REDHTBHULD T -V 2 &
A0y, 19, @0, C%E 2 KRS S L,

fgi f: {O'mnCOS< 2rnx +Eb”Q)

...... a

+ fmsin( 2L + 2] g

2rnx | 2rmy )

R(x,y)=

Itx,y)= —b‘Z_:w Z [amn sm( +

—BmnCOS <2_72£ + ﬁgﬂ)} @7

o [ e 2 2

( 2nnx %ﬂﬂ >]

—I(x,y)sin dedy 28

ff { xysm<2””x %@)

+1(x,) cos< 2rnx Eb’ﬂﬂdx dy @9

LB, ZZTHIZFOVDy FMOKEXTH %,
ITa—-EBEZAT LYY TY) v r$a2E
WKEXoTHOND am, Lm ZRCNTRATEI L
WXy, EEE, FLTRONICRATEIEICX
DERERSE LR D, M EE S M) i,



MRI 2 BT B EGEOFER

Fig. 3(a) & v
Mx,3)| = /R(x. 3+ I(x,3)* 30
E Y, MAHER ¢x.y) 1T,

$lx,y)=tan™! 1{2(&33};)) @81)

b

4. ¥ & O
BEALBICBI2EEGBHERE LT, 2K FH
FREELTVWAAL OS2 Fo 7, A
BEHLTVWAREAE— AV FOXNY M ZEEBRE
PHOWTEHAL, ChoBAE— AV +O5H%EC

DEERBOT7—) 2 EBWEPHAVTE Lz, —
WHEEZEIJ-Y BB TREXRBEERELT
exp2znx/a) MWL NED, Z I TRERXEES
ELTexp(—i2znx/a) * BA L7z, THOZEIZLD,
BEBHLTVWBEAY OEBRSB & CELES
7= 2 BEBUCBT 2 EROBEB L TETHOM%R
Bl in &5 2 ENTE,

51 A X ®

1) Stark, D. D, Bradley, W. G. Magnetic Resonance
Imaging, Mosby Year Book, St. Louis, 1992.

2) NessAiver, M.: All about MRI physics,University of
Maryland Medical Center, 1997.

3) HEBAEABEE2SE HEZALSE . £220 MR E##
EEE FX X, 2000,



Bull Fac Health Sci, Okayama Univ Med Sch 13 : 77~82, 2003
(Original article)

A Study of Reconstruction of Magnetic Resonance Image
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Abstract
Magnetic resonance is an important modality for medical imaging, and advanced
mathematical techniques are introduced into the reconstruction of images. Clearly
understandable explanations of the reconstruction of the MR image and of the
mathematical derivation process have not been presented in the texts.
Reconstruction of MR image is presented using the complex function and its re-
levant Fourier coefficients.
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