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Wavelet-based Fusion of Optical and Radar Image using Gradient and Variance

Chul-Soo Ye '
School of Ubiquitous IT, Far East University

Abstract : In this paper, we proposed a new wavelet-based image fusion algorithm, which has
advantages in both frequency and spatial domains for signal analysis. The developed algorithm
compares the ratio of SAR image signal to optical image signal and assigns the SAR image signal to the
fused image if the ratio is larger than a predefined threshold value. If the ratio is smaller than the
threshold value, the fused image signal is determined by a weighted sum of optical and SAR image
signal. The fusion rules consider the ratio of SAR image signal to optical image signal, image gradient
and local variance of each image signal. We evaluated the proposed algorithm using Ikonos and
TerraSAR-X satellite images. The proposed method showed better performance than the conventional
methods which take only relatively strong SAR image signals in the fused image, in terms of entropy,
image clarity, spatial frequency and speckle index.

Key Words : multi-sensor fusion, wavelet-based image fusion, image-level fusion, optical-sar image

fusion.
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2. 2D Discrete Wavelet Transformation

A717F MxNQY G4 flx, 9 2x9 Discrete
Wavelet Transform (DWD+ Th& o] Fofxick
(Gonzalez and Woods, 2008).
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Fig. 1. Implementation of 2-ddiscrete wavelet fransform.
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Fig. 2. Synopsis of the proposed image fusion method.
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Fig. 3. Flowchart of the procedure for fusion of an optical satellite image with a SAR satellite image.
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Fig. 11. Change of entropy (k; = 1.5).

Table 1. Comparison of fusion resuits

Fusion Method  H Ic SF St
Fusion Rule 1 (k; =2.0) 48363681 15063167 22083317 0075327
Fusion Rule 1+243 (ky = 2.0, k, = 0.9) 4.865696 14.712056 21.128689 0077036
Fusion Rule 14243 (k; = 2.0,k = 0.5) 4.945865 17213543 22630045 0.107977
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