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Medical Image Registration Based on Dynamic Combination of
Genetic Algorithm and Ant Colony Algorithm
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Abstract This paper advances a new optimization algorithm of image registration based on the dynamic combination of genetic algorithm and ant
colony algorithm, then it is applied to multimodality medical image registration. This algorithm applied mutual information as the similarity
measurement, firstly generates initialization pheromone distribute, then searches the best parameters using genetic algorithm, in the algorithm the
strategy of dynamic fusion improves efficiency of searching. Experimental results show that the new registration method can efficiently restrain the
local maxima of mutual information function, avoid vast repeated calculations, improve the efficiency of image registration. Furthermore it is
excellent in robustness.
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X, Y, & Fd
X = N1;x10+ N2;x1+ N3;x0.1+ N4;x0.01+ N5;x0.001 (1)
Y = Ne6;x10+ N7;x1+ Ns;jx 0.1+ No;jx 0.01+ N10,;x0.001 (2)
¢ = N11jx10+ N12;x1+ N13;x 0.1+ N14;x0.01+ N15,;x0.001 (3)
Fd = N16;x0.1+ N17;x0.01+ N1s;x 0.001+ N19;x0.0001  (4)

32
Pi(i, J, ) t
k
P = 7 Got) ©
T (i, j, 1) t (i /) a
B nG.j, o

—228—

10-|j-J'| 6)

n(i, j.t)= 0
j*
1 20
3.3 [5]
( )
7(i, j,t +20) = (L- p) - (i, j,t) + Az (i, j) (7)
Az(i, )= 3 A G, ) ®)
k=1
AT*(i, j) = OF« (9)
0 Fy k
P
1-p Az(i, )
@, J) ATt (i, f) k
(@7
3.4
[31
2 (o t, )
ty
(ot )
(ta
)
(a )
(t ) (. )
(ta )
A
v d
b
to ty t [? [? ! f'
2
(1) Ganin Gmax
(2
Gayaio
(3) Gagie
Gaaio
4
3



@ 4 MRl 4(1) CTI 4(2)
1 4(3)
1 X,Y, @ Fd F, X v
C(0) C(ny+1) .
7 i ( ) ( )
C(m)
v v
v v
C(n1+1)
(2
No No 4 MRI,CT
Yes 1
Yes X Y [ Fd F,
21.025 15767 0913 09462 14587
3 21751 15441 0901 09388 14632
5(1) 230x%230 MRI 5(2)
1) 512x512 CT  5(3)
4 X, Y, & Fd 2
50
2 0.80
0.05 Fk
3) %
4 2
24; ( ) 20 5 MRI,CT
2
X Y 3 Fd F.
®) M k(k=1 M) 53263 49.866 13139 05448 13516
19 Path, Path; k 53.795 49.651 13.550 0.5379 1.3589
19 k MRI  CT
(6) (0,0) MRI CT
(7 (5) (6)
5.2
kk=1 M) 1 k 3
Path, i
(8) k(k=1 M) Path,
D~ @ X, Y, ® Fd
Fk k
3
X*, Y*, @* Fd*
(9) M~ (9 0.6306 0.2614 0.5838
12038 1.2095 1.2291 1.2163 1.197 2
Pathy (k=1 M) 0 11994 11910 1.1988 1.2112 1.196 1
12104 1.2256 1.2278 1.2337 1.2323 1.2341 11910 12148
(10) ( 20 ) 12065 12186 1.2223 1.2341 12326
0,0 7
©.0) () 1.358 9
X, Y, @ Fd 53
5
5.1 10
MATLAB?7.0
MRI  CT 3
4

235
—229—



