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Abstract:
Image fusion is defined as the process of combining two or more different images into a new single image retaining important
features from each image with extended information content. There are two approaches to image fusion, namely Spatial Fusion
and Transform fusion. In this paper, we propose an image fusion approach based on Stationary Wavelet Transform (SWT).
Stationary Wavelet Transform (SWT) is firstly applied with the original image to get the edge image information both in level 1
and level 2. Next, both edge images are fused to get a complete edge image using Spatial Frequency Measurement, which is
compared with a few simple fusion Methods..
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I. INTRODUCTION
PCA might be a mathematical tool that transforms type of
connected variables into type of unrelated variables. The PCA
is utilized extensively in compression and image
classification. The PCA involves a mathematical procedure
that transforms kind of connected variables into selection of
unrelated variables referred to as principal components. It
computes a compact and optimum description of the
information set. In, exploitation PCA algorithmic program,
color parts are thought of as choices from that a representative
set springs. This method is used to chop back selection the
number of parts to slightly number of parts supported the
individual weights of the corresponding Eigen values.
Associate elliptical model classifier is used for classification
of skin and non-skin pixels for skin detection. For face
recognition, the mandatory step is to choose the choices. The
foremost extensively used classifier is principal half analysis
that serves two purposes: feature extraction and classification
or recognition. It‟s one in each of the extensively used
classifiers that has low time quality. Feature extraction from
human faces exploitation PCA, proposes facial feature
extraction step before taking part in PCA analysis that helps to
handle a pair of desires for this method. Firstly, seek for faces
does not have to be compelled to be disbursed at every part
location inside the image since slightly search space are
usually obtained exploitation the detected facial feature points.
Secondly, the face detection methodology is usually disbursed
in one cycle over a normalized search space, thereby avoiding
the necessity of method the image at multiple scales.

explosive growth of visual information and the rapid
development of image analyzing processing in both hardware
and software fields, these achievements solidly lay a
foundation of the research and application of image fusion.
The objective of image fusion is to combine information from
different source images of the same scene to achieve a new
image which can provide much more visual information than
the source images. Comparing with the source images, the
visual information contained in the fused image is much more
comprehensive and is much more convenient for people to do
some subsequent works. Owing to the capacity to not only
enhance the clarity of images and amount of visual
information and improve but also improve the accuracy of
extraction and analysis of image character, image fusion is
widely used in military, remote sensing, agriculture, medicine
and other fields.

With the rapid development of information processing
technology, we are now living in an information society, and
among various kind of information people obtain in their
everyday life , 75% is received from vision, i.e. imaging
information has already turned into a main carrier that people
gain and exchange information. Thus, under large and
growing demand on information data processing, how to
quickly and efficiently handle massive image data has become
a top issue to be solved. As a significant branch of image
processing, image fusion also develops rapidly. With the

Hierarchical classification of image fusion: A recognized
classification of image fusion divides into 3 levels, which are
pixel level fusion, feature level fusion and the decisionmaking level fusion. In pixel level fusion[4,5], which is at the
bottom of all image fusions, we process images in pixels with
the original image data and are able to retain more original
information. The image fusion based on pixel level can
generate fused image as well as providing supports for the
higher level fusion. Compared with the feature level fusion
and the decision-making level fusion, in the pixel level fusion,
the correspondence between original images is much more
accurate which leads to its higher requirement of image
matching Metric. The research and application 3/27 based on
pixel level are far more widespread and represent a greater
opportunity in the near term. The method of feature level
fusion[8-10] process the point, edge, angle, texture and other
characteristics extracted from the source images. These
characteristics are used to fuse into the images effectively. The
feature level fusion processing can provide the decisionmaking level fusion with supports. But not like the pixel level
fusion, feature level fusion processing does „require the high
image matching metric. Besides, since the feature level fusion
processing merely contains the information of characteristics,
the data size has greatly diminished which leads to it is easier
to compress visual information and transmit data. The
decision-making level fusion [12-15], which makes optimal
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decision based on the data information extracted from the
pixel level fusion or the feature level fusion, is the top level of
image fusion processing. The first step of decision-making
level fusion is the objective extraction and classification of
several source images. Secondly, according to credibility
criterion to process image after making decision aiming to a
specific objective. The decision-making fusion is a artificial
intelligence application based on a cognitive model, doing
intelligent analysis and recognition. While doing decisionmaking level fusion, we can reduce both redundancy and
uncertain information meanwhile retain the useful information
of images to serve some subsequent works better. Image
fusion should satisfy three aspects before we call it
efficient[16]. First, the fusion image should retain all the
characteristic information of the source images as far as
possible. Second, should not bring any artificial or
contradictory information in images while doing image fusion.
Last but not least, should reduce the impact of the unfortunate
characteristics of source images as possible.
III.PROPOSED SYSTEM
IDEAL PROCEDURE:

Figure.1. Ideal procedure
Develop filter-based representations to decompose images into
information at multiple scales, to extract features/structures of
interest, and to attenuate noise.
1. Multi Scale transform based mostly Fusion Brovey
transform
Pixel level image fusion is finished by exploitation Brovey
transform. Brovey per-forms a change part three multispectral
and thus the panchromatic satellite image scene channels.
Brovey process is additionally referred to as the colour
standardization work as a result of it involves a red-greenblue (RGB) color transform methodology. The Brovey
transformation was developed to avoid the disadvantages of
the increasing methodology. It‟s a straight forward
methodology for combining info from utterly completely
different sensors. It a mixture of arithmetic operations and
normalizes the spectral bands before they are redoubled with
the panchromatic image. It retains the corresponding spectral
feature of each part, and transforms all the luminousness info
into a panchromatic image of high resolution.
2. High-Pass Filtering
High-pass and low-pass filters are used in digital image
method to perform image modifications, enhancements, noise
reduction, etc., exploitation designs exhausted either the
spatial domain or the frequency domain. A high-pass filter, if
the imaging package does not have, one are usually done by
duplicating the layer, putting a Gaussian blur, inverting,
therefore combination with the primary layer exploitation
capability (say 50%) . The unsharp masking, or sharpening,
operation used in image writing computer code may be a highboost filter, a generalization of high- pass filtering theme.
3. Image Pyramid Approaches
An image pyramid consists of a collection of low pass or band
pass copies of an image, each copy representing pattern
information of a unique scale. Typically, in an image pyramid
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every level may be an issue a pair of smaller as its
predecessor, and thus the upper levels will target the lower
spatial frequencies. An image pyramid can contain all the
information needed to reconstruct the primary image.
4. Gaussian Pyramid
The scientist pyramid consists of low-pass filtered, reduced
density (i.e., down sampled) mathematician of the preceding
level of the pyramid, where very cheap level is defined as a
result of the first image. The technique involves creating a
series of images that are full employing a mathematician
average and scaled down. Once this method is used multiple
times, it creates a stack of successively smaller images, with
each part containing a neighbourhood average that
corresponds to a part neighbourhood on a lower level of the
pyramid.
5. Laplacian Pyramid Fusion
Laplacian pyramid (fundamental tool in image processing) of
an image might be a collection of band pass images;
throughout that everyone could be a band pass filtered copy of
its precursor. Band pass copies are usually obtained by
calculative the excellence between low pass images at serial
levels of a Gaussian pyramids. Throughout this approach, the
Laplacian pyramids for each image part (IR and Visible) are
used. A strength live is used to work out from that provide
what pixels contribute at each specific sample location. Take
the common of the two pyramids like each level and add them.
The following image is simple average of two low resolution
images at each level. Secret writing of a picture is finished by
increasing, then summing all the degree of the fused pyramid
that's obtained by straightforward averaging. The Laplacian
pyramid comes from the Gaussian pyramid illustration, that's
for the most part a sequence of additional and additional
filtered and down- sampled versions of a picture. The strategy
of face detection is accomplished by exploitation
straightforward and economical algorithmic program for
multi-focus image fusion called Laplacian pyramid
algorithmic program. Multiresolution signal decomposition
theme is efficiently used for any applications like gestures,
texture, produce and lighting conditions whereas taking a
picture . A kind of fusion approach is very helpful for
applications like Hand Gesture. Hand gestures play a
significant role in Human computer Interaction. They function
primary interaction tools for gesture primarily based laptop
management.
6. Fusion in Wavelet Domain
Wavelet transform is considered as an alternate to the short
time Fourier transforms. It‟s advantageous over Fourier
transform during this it provides desired resolution in time
domain nevertheless as in frequency domain whereas Fourier
work offers an honest resolution in only frequency domain. In
Fourier transform, the signal is decomposed into sine waves of
varied frequencies whereas the wavelet transform decomposes
the signal into scaled and shifted varieties of the mother
wavelet or function. At intervals the image fusion exploitation
ripple work, the input images are rotten into approximate and
informative coefficients exploitation DWT at some specific
level. A fusion rule is applied to combine these two
coefficients and so the resultant image is obtained by taking
the inverse wavelet work.
7. Distinct Trigonometric Function Wave Transform
Fusion: Discrete trigonometric function transform has found
importance for the compressed images within the variety of
12474
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MPEG, JVT etc. By taking distinct trigonometric function
transform, the spatial domain image is converted into the
frequency domain image. Chu-Hui Lee and Zheng-Wei Zhou
dynasty have divided the images into three parts as low
frequency, medium frequency and high frequency. Average
illumination is diagrammatic by the DC value and thus the AC
values are the coefficients of high frequency. The RGB image
is split into the blocks of with the dimensions of 8×8 pixels.
The image is then sorted by the matrices of red, inexperienced
and blue and remodelled to the greyscale image. The two
Dimensional distinct trigonometric function second transform
is then applied on the greyscale image. The frequency of the
greyscale block is regenerate from the spatial domain to
frequency domain. Once the DCT coefficients are calculated,
fused DCT coefficients are obtained by applying the fusion
rule. By taking inverse DCT, the fused image is obtained.
DCT based ways within which are further reliable in terms of
your time and thence they are useful in real time systems.
DCT coefficients show energy compactness as a results of all
DCT coefficients are brought on within the low frequency
zone. It provides real results once the run time information is
given as an input.

V.CONCLUSION
Eliminates blocking artifacts of JPEG at low frequencies
because of the overlapping basis functions. approach also
allows for progressive transmission, since low-pass
representations are reasonable approximations to the image.
Coding and image reconstruction are simple.
VI.REFERENCES
[1].Zhong ZhangandRick S. Blum, “A Categorization of
Multiscale-Decomposition-Based Image Fusion Schemes with
a Performance Study for a Digital Camera Application”, Proc.
IEEE, VOL. 87, NO. 8, AUGUST 1999
[2]. S. G. Mallat, “A theory for multiresolution signal
decomposi- tion: The wavelet representation,”IEEE Trans.
Pattern Anal. Machine Intell., vol. PAMI-11, pp. 674–693,
July 1989.
[3]. A. Toet, M. A. Hogervorst. Performance comparison of
different graylevel image fusion schemes through a universal
image quality index [J]. Proc. SPIE, Signal Processing, Sensor
[4].Fusion, and Target Recognition XII, 2003, 5096:552-561

Figure.2.
IV.RESULT
Step-1: First step is to consider two input images.

[5]. O. Rockinger. Pixel-level fusion of image sequences using
wavelet frame [C]. in Proceedings of Image Fusion Shape
Varicability Techneques, Leeds, UK, 1996, 149-154
[6]. O. Rockinger, T. Fechner. Pixel-level image fusion: The
case of image sequences[C]. in Proceedings of SPIE, Signal
Processing, Sensor Fusion, and Target Recognition VII.
Orlando, Florida, 1998, 3374:378-388.

Step-2: The algorithm decomposes the input image using
Laplacian pyramid algorithm
Step-3: After that decomposes Gaussian pyramid algorithm.
Step-4: The new sets of detailed and approximate coefficients
from each image are then added to get the new fused
coefficients.
Step-5: The final step performs Laplacian pyramid
reconstruction to construct the fused image
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