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Abstract Considering the problems of low contrast, blocky effects,artifacts and distortion of the edge region in tradi-
tional fused images, this paper proposed an infrared image and visible image fusion method based on fourth order partial
differential equations(FPDEs) and cross bilateral filter(CBF). Firstly,the FPDEs and CBF are respectively used to ob-
tain the approximation layers and detail layers from the source image. Secondly, the approximate layers obtained by
multi-scale decompositions may contain amount of residual low-frequence information which will result in large contrast
of the overall visual of the fused image.so a fusion method based on visual saliency map(VSM) is used to fuse the ap-
proximate layers. Thirdly.an improved Karhunen-Loeve transform is applied into the detail layer to obtain the optimal
weights for fusion. Finally,a fused image is generated from the linear combination of final approximate layers and detail
layers. Experimental results show that the standard deviation of the fused image obtained by the proposed method in-
creases about 43. 3% than PCA based method and cross bilateral filter based method,and the average gradient and spa-
tial frequency increase about 9. 46 % and 19. 79% respectively on average compared with GFF and VSM_WLS algo-
rithms.
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Fig. 1 Framework of fusion method
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Table 1 Objective evaluation indexes of different fusion methods(the first experiment)
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PCA 67. 7000 12. 3995 2.2946 0.4650 15. 4067 0.4303 0.9663
DWT_PCA 81.8276 11. 6209 9.9778 0.4708 15. 5809 0.2309 0.9662
DCHWT 107. 3828 16. 8308 5.2945 0.6700 6.4958 0. 7204 0. 8600
CBF 108. 2188 19.5171 8.2245 0.6379 10. 0324 0.6829 0. 8875
GFF 109. 5935 11.3173 11.3079 0.6203 15.9897 0.7679 0.9570
VSM_WLS 107.4734 15.2729 7.1802 0.6230 6.3224 0.4529 0.9516
ADF 107. 3834 15.2033 6.1532 0.6159 7.4831 0.7029 0.9366
FPDEs 107. 8893 14.9724 5.7150 0.6120 6.8064 0.6907 0.9346
FPDEs_CBF 107.3137 29. 1278 12.6071 0.6232 16.0182 0.7712 0.9671

F 2 AFEE T ENE R B 4958
Table 2 Objective evaluation indexes of different fusion methods(the second experiment)
5% API SD AG Corr SF QAB/F FMI
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FPDEs 4. 4459 3. 8876 2.1559 0.6775 3.1752 0.7632 0.8143
FPDEs_CBF 6.6680 11. 3259 4.4493 0.7096 7.3273 0.7056 0.8044
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