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Abstract Motion artifact suppression is a very difficult problem in magnetic resonance imaging. Patient motion including
physiological motion and physical motion causes the phase distortion in the collected signals and induces motion artifacts in
the reconstructed image for the 2-dimension Fourier Transform imaging method. As the result of these motion artifacts, the
quality of image is degraded and the precise orientation to the focus in clinic is affected. A motion artifact reduction method
based on genetic algorithm is presented in this paper. Genetic algorithm has the characteristics of paraliel, randomicity and
adaptive matching pursuit. In the image reconstruction, before taking the inverse Fourier Transform, the phase distortion of
K-space signals is compensated step by step through searching for the optimizing phase values. The experiments show that
the phase distortion can be estimated using the information implied by the motion artifacts and a significant amount of metion
artifact suppression is achieved. Using this algorithm, the corrected image is satisfied when motion is slight, and the quality
of the image is still improved greatly in the conditions of noise and significant motion comparing with using classical iterative
algorithms.
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Fig.1 The diagram of GA iterative algorithm
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Fig.3 PRD curve and the corrected image Fig.5 The corrupted image (a, =a, =3.6,b, =b, =10)

and the corrected image

SNR) & 16dB, & E R A 4(a) fiR, B 4(b)

REERNER, 210 KERBEZE AANF 1 "

M2 PRD f1 5.20% [ X 3.33%, B 5(a) K g45 &1

@ =a,=3.6,b, =b, =10 T A RM A HHHE  So S0

B, ES(b)RBERHER. K 6(a)2XTE 4(a) 30 5

1T 10 WEIEIER PRD #1 4, 6 (b) B Xt 2‘512345.678910 012345.678910
B S (a) A7 10 WIEUBIEHY PRD B 5%, Hi IS 6 (a)xa‘m4<a)ji&ﬁ 10 & (b) X S(A:ﬁﬁ 10 K
WL GA X E S (a) HITBIESS, B8 B UEIE R PRD 14 BRI EH PRD ik

iR PRD H 22.85% %% 0.53% .,

A6 Xt 4(a) R¥FHE 5(a)#4T 10 WkIB EA) PRD #iZk
Fig.6 The corrected PRD curve to Fig.4(a) and Fig.5(a)

ATt — R A SR B ) R, A S0R K
ETCARENBARBERSSEHEA KRN MH
(Mark Hedley) 835! 317 T LR HE,3 WL K I
BERRELI~ES,

(a) ﬁ@%&iﬁﬂ]%%ﬂﬁ@ﬁ (b) RIEFMER ig&%aﬂ’g? GA H@iﬁﬁ]%%{?ﬁﬁfiﬁ’k
M4 FWSEREHHYHERSRILENER R EBOE SR R B ERURRIF, 4 h & R
Fig.4 The corrupted image including 16dB SNR and motion AR KWEI B BN B ENRERE—,
(a,=a,=0.6,b, =b,=10) and the corrected image {6 1 MH B304 Bk i, MH BiE7eE s

%1 a,=a,=0.6,b, =b, =10 HHIKE KA GA Wit 5 MH B £ EH &K PRD £ R
Tab.1 The PRD results with GA algorithm and MH algorithm to correct the motion artifact(a, =a, =0.6,b, =b, =10)

HREH
Bk
1 2 3 4 5 6 7 8 9 10
GA B ¥: 4.9233 2.5214 1.3693 0.77683  0.45575 0.27505 0.17098 0.10816 0.069 191 0.044 165
MH H ¥ 4.9233 4.9038 4.4410 4.1178 3.869 1 3.6688 3.5032 3.3639 3.2450 3.1426

%2 SNR=16dB,a, =a, =0.6,b, =b, =10 It R EK H GA Hix 5 MH H % B EM & KIS M PRD £ 8
Tab.2 The PRD results with GA algorithm and MH algorithm to correct the motion artifact
(a, =a, =0.6,b, =b, =10, SNR =16dB)

EAREK
1 2 3 4 5 6 7 8 9 10
GA B 5 5.2035 3.0796 2.9277 3.0969 3.1856 3.2291 3.2617 3.2962 3.3153 3.329
MH & ¥ 5.2035 4.9599 4.6489 4.4045 4.2059 4.0400 3.8986 3.7763 3.6690 3.5735
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®3 0,=0,=3.6,b,=b, =10 HAKERA GA x5 MH HEBENERERE PRD £ R
Tab.3 The PRD results with GA algorithm and MH algorithm to correct the motion artifact{a, =a, =3.6,b, =b, =10)

o HAKE
1 2 3 4 5 6 7 8 9 10
GARY: 22.848 13.898 7.9769 4.7689 2.8917 1.8569 1.2308 0.90292 0.68804  0.52657
MH &3 22.848 21.552 20.505 19.899 19.644 19.618 19.713 19.849 19.995 20. 137
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