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Medical image fusion method based on guided filter
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Abstract: Aiming at the problem that artificial texture is easy to be produced in the process of medical
image fusion, the guiding filter was applied to medical image fusion to effectively improve the spatial
continuity of fusion image and reduce the generation of artificial texture. Firstly, the detail layer infor-
mation of the image was obtained by using the detail enhancement characteristic of the guide filter.
The basic layer image information was obtained by filtering the original image through the guide
filter, and then the detail layer image information could be obtained by the difference operation be-
tween the original image and the guide filter. Then, the image fusion weight coefficient was obtained
based on the neighborhood statistical characteristics fusion rule with variable parameter p. The fusion
rule added variable parameter p to the original neighborhood statistical characteristics, which could

effectively enhance the details of the fusion image. Finally, the original image was fused according to
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the obtained image fusion weight coefficient to obtain the final fusion image. The comparison and anal-
ysis of experimental simulation results indicate that the fusion effect is significantly improved with the
change of variable parameter p. The fusion effect is basically stable after p > 10. This fusion algo-

rithm can effectively realize medical image fusion and has certain advantages over other fusion meth-

ods.
Key words: medical image; image fusion; guiding filter; spatial continuity; neighborhood
statistical characteristics
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Fig.4 Experimental comparison of image fusion
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Tab.1  Objective quality evaluation of different fusion methods
WT NSCT NSST+NMF GF+COVW KN @RS
P 55.808 420 55.878 942 56.891 252 54.146 302 55.504 928
SD 60.488 521 61.082 132 60.485 622 57.368 182 60.192 652
AG 6.875 822 6.977 422 7.421 262 7.335 632 8.204 721
MSG 6.802 423 6.841 022 6.884 282 6.735 692 6.796 572
SF 16.925 220 17.625 412 19.686 522 20.222 212 25.247 094
MI 2.998 622 3.215 492 3.314 562 2.816 402 4.123 313
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Tab.2 Objective evaluate parameter values changing with the parameter p
7 SD AG MSG SF MI
p =1 54.146 315 57.368 288 7.335 627 6.735 696 20.222 322 2.826 403
p =15 55.028 121 58.762 129 7.695 270 6.779 660 21.777 518 3.278 735
p =2 55.319 879 59.334 129 7.880 192 6.797 430 22.798 996 3.556 943
p =2.5 55.441 757 59.639 628 7.990 299 6.803 263 23.517 300 3.752 869
p =3 55.504 967 59.831 527 8.062 127 6.805 280 24.046 289 3.878 749
p =3.5 55.543 657 59.964 029 8.112 814 6.804 114 24.451 078 3.956 507
p =4 55.570 057 60.061 018 8.150 935 6.801 539 24.772 378 4.043 355
p =4.5 55.589 294 60.134 832 8.180 710 6.799 033 25.021 449 4,075 498
p =5 55.603 879 60.192 667 8.204 710 6.796 552 25.247 195 4.122 303
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