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1. Introduction

Image fusion is a technique that merges the multispectral
image that has high spectral resolution and low spatial reso-
lution with panchromatic image having high spatial resolu-
tion and low spectral resolution. Ideally, the method used
for image fusion should preserve the spectral characteris-
tics of the original multispectral input image. The fused im-
age should have complete information than multispectral
image and panchromatic image. Therefore image fusion pro-
duces a single (hybrid) image from a set of images and helps
us to extract maximum information from the data set to ob-
tain optimal spatial and spectral resolution.

Image fusion proceeds at various levels, namely feature,
decision, and pixel-level (Pohl and Genderen, 1998).
Ghassemian (2003) puts forth a feature-level image fusion
technique modeled on the retinal visual channels. TM im-
ages of a 10 km x 10 km area northwest of Tehran, Iran were
co-registered with the reference SPOT PAN images of the
same area. The retinal model for image fusion involves addi-
tion of the spatial features extracted from the high resolu-
tion panchromatic with those extracted from the low-resolu-
tion multispectral image. The proposed model preserves the
spectral characteristics than the pixel-level image fusion tech-
niques of IHS, Brovey and PCA transforms. The decision-
level image fusion involves the extraction of value added
data. Such a decision-level image fusion using Dempster-
Shafer's rule is described by Jouan and Allard (2003). C-
band SAR and 128 spectral bands (of which 107 are re-
tained) of Probe-l of Indian-Head Saskatchewan, Canada
are fused for land use mapping using a prototype called the

Intelligent Data Fusion System (IDFS). The fused image
enables easy identification of bare surface, namely, man-
made, bare soil (rough, smooth, dry or wet) and water. Fur-
ther, the use of more comprehensive indices and hypoth-
eses helps in improving the fusion results.

This study involves the adoption of pixel level image fusion
to manipulate pixel values. Pixel-level image fusion requires
the source images to be perfectly registered. Zitova and
Flusser (2003) describe the various processes involved in
image registration, which include feature detection, feature
matching, transform model estimation and image resampling.
Pohl (1999) provides a comprehensive list of various tech-
niques for image fusion, which include the IHS, Brovey,
PCA and Wavelet transforms amongst others. It is opined
that identification of features rather than points overcomes
the major difficulties in co-registration of images with large
differences in spatial resolution. Samadzadegan (2003) pro-
vides a comprehensive account of various fusion techniques
such as the IHS transform, PCA transform, shift invariant
extension of the DWT, selection in the Laplacian pyramid
domain, Contrast Pyramids, gradient pyramids, Averaging
and Morphological pyramids.

Abilities of the various image fusion techniques can be bet-
ter understood as analyzed  by Prasad et a1. (2001). To dis-
criminate the forest stands in Pathri Reserve Forest, Hardwar,
India using IRS 1C LISS III and PAN images, image fusion is
carried out. They highlight the need for accurate geocoding
of the images to counter the effects of misalignment, namely,
artifacts. In this study, it is observed that the misalignment
of images occurs due to a high RMS error in the image co-
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Abstract: The information of an image is based on the spatial and spectral resolution of the imaging system. The image
fusion technique is required to obtain both high spatial and high spectral resolution. This paper emphasizes the assessment
and systematic analysis of image fusion techniques by measuring the quantity of enhanced information in fused images.
The different measuring parameters such as Entropy, Correlation Coefficient, Mutual Information measure, Fusion Factor,
Fusion Symmetry and Signal to Noise ratio along with the proposed parameter Fusion index are used for evaluating the
performance of image fusion techniques. These parameters are employed on three image fusion techniques- Principal
component analysis, Multiplicative merge and Brovey transform. The results are compared with the Wavelet transform
technique. The comparative study indicates that Wavelet transform fusion technique provides not only a’ better look’ image
but also preserves the spectral information content. The parameters evaluated for various fusion techniques prove that the
Wavelet transform technique surpasses the other fusion techniques.
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