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Polarizing Image Fusion Algorithm Based on Wavelet -Contourlet Transform
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Abstract: Traditional polarization image fusion is notorious for poor visual effects and insufficient
retention of texture details. To address these problems, a new method of polarization image fusion using
wavelet-based contourlet transform(WBCT) is proposed. Initially, the polarization intensity image and
polarization degree image are obtained by the Stokes method for the 4 pre-processed polarization angle
images. After decomposition by WBCT transform, the low-frequency coefficient is fused using the PCA
transform method, and the high-frequency coefficient is fused using the regional characteristic energy
fusion rule. Finally, the fused high- and low-frequency coefficients are converted by WBCT inverse
transform to obtain a final fusion image with polarization characteristics. Results indicate that the image
observation is comfortable in subjective vision. Moreover, comparison of the selected methods reveals an
improvement in the evaluation data of the fused images in terms of objective evaluation indices.
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Fig.1 Four polarization angle images after preprocessed
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£ 1 EEITENEME  Tablel Objective evaluation of fusion methods

E AG ES CE
PCA 5.7134 4.4050 46.7448 6.2470
LP 5.9900 5.1166 52.3699 6.2996
WT 5.9912 5.0803 52.2097 6.1070
WBCT 6.0147 5.1563 52.5091 6.0687

VE: LP RoRi W Hiir &7, WT Raa/NEAEH Note: LP is Laplace pyramid transformation, WT is wavelet transform
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Table 2  Objective evaluation of fusion rules

E ES CE
Fig.8 (a) 5.7726 4.9007 50.6067 6.1591
Fig.8 (c) 5.7810 4.8660 50.2367 6.2097
Fig.8 (e) 6.1347 4.9620 51.1954 6.2405
Fig.8 (b) 6.0147 5.1563 52.5091 6.0687
Fig.8 (d) 6.0110 5.0522 51.8797 6.1060
Fig.8 (f) 6.6261 5.1966 52.9581 5.5772

(a) SCHR[BIMI T
(a) Methods in literature [5]

B9 STHRANIN 5 A= SO R X6 Bl
3 SCHRER T R R OW T A

(b) SCHR[BIMIJ ik
(b) Methods in literature [8]

() AICJ7i-WBCT/PCA+X 15,
(c) Methods in this paper - WBCT/ low
frequency PCA/ high frequency region

Fig.9 Comparison of documentary rules with the rules of this article

Table 3 Objective evaluation of literature fusion methods

E ES CE

Fig.9(a) 6.3414 5.0362 51.2184 5.7193
Fig.9(b) 6.4255 5.0401 51.6556 6.4775
Fig.9(c) 6.6261 5.1966 52.9581 55772
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