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ABSTRACT: The work aims to design a multi focus image fusion scheme with focus measurement and fuzzy logic based
on three different focusing measurement and fuzzy inference systems, to keep clear source image information and effec-
tively suppress block effect and ghost phenomenon in multi focus gray image fusion. Firstly, the Spatial Frequency (SF),
the improved Sum-Modified Laplacian (SML) and Sum of Gradient (SOG) were respectively used to calculate the local
focus feature of the input gray image in pixel neighborhood, and the pixel correlation was used to improve the contrast,
thus getting three kinds of focusing measurements of SF, SML and SOG. Secondly, according to the intensity relation-
ship between SF and SML, the focus tri-state map was established, which combined complementary focus information and
performed morphological, median filtering and consistency checking to eliminate narrow gap and protuberance. Then, the
fuzzy logic operator was introduced, the SF, SML and SOG of each pixel were taken as fuzzy inputs, and the fusion
weights of each image were generated by fuzzy rules and defuzzer. At last, the final fused image was formed on the basis
of the weight fusion performed by the focus weight. The experimental results showed that, compared with the current
popular fusion schemes, for the gray image, the proposed algorithm had some advantages in fusion performance, and the
fused image had better depth information, avoiding block effect and ghost phenomenon. The proposed algorithm has good
fusion quality which can effectively improve the resolution of the gray image, and it has certain value in the field of image
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processing.
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Tab.3 Objective evaluation of experiment 1

Bk IE AG  Edge QMF tls

SCHRIS] 536 571 3954 051 7.36
CHR[6] 562  6.69 4037  0.54  23.54
iR [7] 6.18 7.15 4268  0.65 5.32
CHR[8] 6.56 731 4431  0.68 8.69
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Tab.4 Objective evaluation of experiment 2

Bk IE AG Edge O*BF t/s

SCHR[S] 566 623 4216 0.6 7.88
SCHR[6] 6.16 696 4357  0.62 2531
SCHR[7] 6.51 734 4698  0.68 6.26
CHR[8] 6.82 753 4865  0.71 8.87

R 7.15 7.85 5134  0.76 7.26
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