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Multiple image fusion algorithm in wavelet domain based on JPEG

ZHU Wenyan, LI Ying, YUAN Fei, FENG Shaotong, NIE Shouping
(Jiangsu Province Key Laboratory for Opto-electronic Technology, Nanjing Normal University , Nanjing 210023, China)

Abstract: In order to fuse the information of multiple optical images in a certain area, an image fusion algorithm
based on joint photographic experts group (JPEG) in wavelet domain was adopted. The main idea of the method was to
regard the inverse wavelet transform as information fusion process. Each source image was compressed into a group of binary
code flow according to JPEG standard. Then the group of binary code flow was taken as the wavelet coefficients and the
fused image was obtained by taking inverse wavelet transform. The results show that the algorithm can realize the fusion of

multiple gray-scale images and color images, improve the amount of information in a single space and be conducive to

multiple images storage and transmission.
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Fig.2 Original image
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Fig.3  Compressed image
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Fig.4 Image of camera
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Fig.5 One level wavelet transform
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Fig. 6 Flowchart of information fusion process
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Fig.7 Flowchart of the information extraction process
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Fig.8 Four images to be fused
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Fig.9 Fused image 256 x256
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Fig. 10 Fused image 86 x 86
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Fig. 11  Reconstructed images
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Table I ~ PSNR and NC comparison between the reconstructed images aﬁ‘lﬁ ,*Z%EXH’J’%Z@; [EH% E/(J 3 ﬁjﬂjﬁ% ’Xj‘ﬁ/l\

and the original images

image A image B image C image D
r/dB 38.3392 38.7851 39.4386 39.4457
o 0.9972 0.9958 0.9976 0.9974
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Fig. 12 Image of Lena

Fig. 13 Image of pepper
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Fig. 14 The fused image of Lena
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Fig. 15 The reconstructed image of pepper
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Table 2 PSNR and NC comparison of three components for the recon-

structed images and the original images

R component G component B component

v/ dB 29.4529 29.8827 30.3740
o 0.9915 0.9869 0.9819
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