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Abstract: The genetic algorithm (GA) is a type of intelligent optimization algorithm that learns from biological genet-
ics and natural selection mechanism. There are varieties of mature genetic operators integrated in the genetic algorithm
toolbox of the MATLAB, and we can complete variety of optimization problems easily through the toolbox. COMSOL
Multiphysics is a large-scale numerical simulation software. Efficient computing performance and outstanding multi-
field direct coupling capabilities ensure highly accurate numerical simulation of arbitrary multi-physics fields. In order
to make the genetic algorithm apply to optimum electromagnetism design, we studied the method of calling COMSOL
in MATLAB, and completed the data transfer between MATLAB and COMSOL. Then we successfully used this opti-
mum design method on a Helmholtz coil, and thus verified the feasibility of this method.
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Figure 1. Data transfer between MATLAB and COMSOL
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Figure 2. Helmholtz coil
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Table 1. Helmholtz coil parameters

® 1 ZHELEESH

LR EIAK(L) 0.05m
T PR 5 (1) 100,000 A/m?

LBFEE(r_1) 0.2m

LB HA(r_2) 0.4 m
BRI X 312 (r) 0.02m
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function f=myFun(x)
format long;
aa=[00];
aa(l)=x(1); WL LI FEF v _ 1 f91E
aa(2)=x(2); YW L LLFEF v _2 /91E
fid=fopen('d:\foma\parameters.txt','wt');
fprintf(fid,'%12.6f%12.6f\n',aa);
fclose(fid);
results=model; % 744/ 7* 4% model.m
x0=[0:0.01:0.02];
y0=[0:0.01:0.02];
z0=[0:0.01:0.02];
[x1,y1,z1]=meshgrid(x0,y0,z0);
Xyz=[x1(:),y1(:),z1()]";
B=mphinterp(results,'mf.normB','coord’,xyz); % ¥
HFRIE X I 1 57 1
Bmax=max(B);
Bmin=min(B);
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Figure 3. Convergence of PPM
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Figure 4. BMOD map contour in the spherical region

4. BF X BMOD M2 HE

Copyright © 2012 Hanspub



#F MATLAB 5 COMSOL W&/ E I B s AL Wit

PPM=2*(Bmax-Bmin)/(Bmax+Bmin)*1.0e6; % A
PrEREUIE : 12512

F=PPM; %% PPM fti% /7% ga

end

BRIV X SRS B B 14045 1 4 T
5. &hig

MATLAB 8% 532 T BAR B A IR AL Thag,
HHERER A, B, COMSOL Xl KA TEE S
VI EERE . XRASFIH T ZFH Rl
., 2P 7 MATLAB 5 COMSOL [ 1433 A1
X — R AR 2R 2R AT TR BT, BRIE 1%
ERATAT . (HHTE M RE, 2T MATLAB
5 COMSOL M4 0 BB EUT T REFIIRA 455
SRIM, MBS RE, B R K, X
& T EATEE S ISR AR AL 2 = 4E 1, T —Se it
FREQEEBS AT DR Z4ER 8L, 534 MATLAB 5
COMSOL H# 4% 126 22 [ HE 1) .

BEHk (References)

[1] L. Fang, S. Y. Liu. Hydrogeologic parameters inverse analysis
based on pumping test by Comsol Multiphysics and Matlab.
Computer Design and Applications (ICCDA) 2010, Nanjing, 25-
27 June 2010, 160-163.

Copyright © 2012 Hanspub

(2]
(3]
(4]
(5]
(6]
(7]
(8]
(9]

[10]

WSCHE, ESCH. AR R RS, tEEALR AT AL,
1994, 5: 9-10.

LR . 3 v e LA i AR R S [D). 722 i 7R
HiR2E, 1998.

BRBGE, TRFR. 5T Matlab i84& Bk TR THE S
B[] A THA, 2007, 2: 124-126.

T, DI k. Matlab 3% 530 T HAR R EU S A SEBI0]. L
MR AR, 2004, 11: 27-28.

FUH. BALEIAR Matlab SEHLL R[] 15 85 k(i
fiK), 2012, 6: 103-104.

FER, THF. K5l Matlab 6[M]. JbET: iE%E A AR,
2002.

Wrik . Matlab M 18 & M FEM]. dLat: JEHRS: HARAL,
2004.

R, XUZE, RS, IET7 U ZEE 25 4k Ml (K W37 3 S R ).
AR, 2012, 34(1): 52-67.

JEPR, SR, TR )T SO 2R W T i R s i B
5aH[0]. BBl TR 4R R RHEIR), 2011, 27(2).
RNGKSE, 2N, PRIVPRAE. J7 T AR 2L L T A M AR AL s
AL 2011 HEA AR AR 5l K22 (8 304E 2)[C, 2010.
JECa . T AR AR 24 20 Bl i A (A1 BE B SR AR [T). IR S AR,
2000, 5: 387-396.

Y. L. Zhang, W. Y. Huang, L. S. Zeng and D. X. Xie. Optimal
design of a novel magnet structure for an open type supercon-
ducting MRI device. 2011 International Conference on Electrical
Machines and Systems (ICEMS), Shenyang, 20-23 August 2011,
1-4.

17



