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ABSTRACT
Extracting more information from multi-source images is an attractive thing in remotely sensed image processing,
which is recently called image fusion. In the paper, the image fusion algorithm based on wavelet transform is
proposed to improve the geometric resolution of the images, in which two images to be processed are firstly
decomposed into sub images with different frequency, and then the information fusion is performed using these
images under certain criterion, and finally these sub-images are reconstructed into the result image with plentiful
information.
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I. INTRODUCTION
For the remotely-sensed images, some have good
spectral information, and the others have high geometric
resolution, how to integrate the information of these two
kinds of images into one kind of images is a very
attractive thing in image processing, which is also called
the image fusion. In this paper , the image fusion
algorithm based on wavelet transform is proposed to
improve the geometric resolution of the images, in
which two images to be processed are firstly
decomposed into sub-images with the same resolution at
the same levels and different resolution among different
levels, and then the information fusion is performed
using high-frequency sub-images under the “gradient”
criterion, and finally these sub-images are reconstructed
into the result image with plentiful information. Since
the geometric resolution of the image depends on the
high-frequency information in it, therefore this image
fusion algorithm can acquire good result.

II. METHODS AND MATERIAL

produce images. We use the term image fusion to denote
a process generating a single image which contains a
more accurate description of the scene than any of the
individual source images. This fused image should be
more useful for human visual or machine perception.
This type of image fusion is also called pixel-level
multisensory fusion. The different images to be fused
can come from different sensors of the same basic type
or they may come from different types of sensors. The
sensors used for image fusion need to be accurately co
aligned so that their images will be in spatial
registration.
A. 2-D DWT

Since image is 2-D signal, we will mainly focus on the
2-D wavelet transforms. The following figures show the
structures of 2-D DWT with 3 decomposition levels:
After one level of decomposition, there will be four
frequency bands, namely Low-Low (LL), Low-High
(LH), High-Low (HL) and High-High (HH).

A. Wavelet Transform in Image Fusion
Multisensor fusion refers to the synergistic combination
of different sources of sensory information into one
representational format. The information to be fused
may come from multiple sensors monitored over a
common period of time or from a single sensor
monitored over an extended time period. Many sensors
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Figure 1. Pyramid hierarchy of 2-D DWT
The next level decomposition is just applied to the LL
band of the current decomposition stage, which forms a
recursive decomposition procedure. Thus, N-level
decomposition will finally have 3N+1 different
frequency bands, which include 3N high frequency
bands and just one LL frequency band. The 2-D DWT
will have a pyramid structure shown in the above figure.
The frequency bands in higher decomposition levels will
have smaller size.
B Wavelet Transform Fusion
The most common form of transform image fusion is
wavelet transform fusion. In common with all transform
domain fusion techniques the transformed images are
combined in the transform domain using a defined
fusion rule then transformed back to the spatial domain
to give the resulting fused image. Wavelet transform
fusion is more formally defined by considering the
wavelet transforms ω of the two registered input images
I1 (x, y) and I2 (x, y) together with the fusion rule Φ _
Then, the inverse wavelet transform ω-1 is computed,
and the fused image I (x, y)_ is reconstructed:

This process is depicted in fig 2.

Figure 2. Fusion of the wavelet transforms of two
images
The following examples illustrate the use of image
fusion in some practical applications. Fig. 3 shows a pair
of digital camera images. In one image, the focus is on
the Pepsi can. In the other image, the focus is on the
testing card. In the fused image, the Pepsi can, the table,
and the testing card are all in focus. The fused image
was obtained using the method illustrated in Fig. 2,
using techniques to be described in detail later in this
paper.

Figure 3. Fusion Result for multi-focus images
Implementation of financial sector reforms since the
early 1990s aims at ensuring that varieties of marketbased financial services are available to all categories of
farmers & rural.
B. Image Fusion Algorithm Based Wavelet
Transform
The main idea of our algorithm is that: (1) the two
images to be processed are resampled to the one with the
same size; and (2) they are respectively decomposed into
the sub-images using forward wavelet transform, which
have the same resolution at the same levels and different
resolution among different levels; and (3) information
fusion is performed based on the high-frequency subimages of decomposed images;and finally the result
image is obtained using inverse wavelet transform.
Let A ( x,y ) and B ( x,y ) be the images to be fused,the
decomposed low-frequency sub-images of A ( x,y ) and
B ( x,y ) be respectively lAJ ( x,y ) and lBJ ( x,y ) (J is
the parameter of resolution), the decomposed highfrequency sub-images of A ( x ,y ) and B ( x ,y ) be
respectively hAjk( x,y ) and hBjk (x,y ) ( j is the parameter
of resolution and j = 1,2,…,J. for every j,k = 1,2,3…),
the gradiant image generated from hAjk( x,y ) and hBjk
(x,y ) be respectively GAjk( x,y ) and GBjk( x,y ) , then the
fused high-frequency sub-images Fjk ( x ,y ) are ;
If GAjk( x,y ) > GBjk( x,y )
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All paragraphs must be indented. All paragraphs must
be justified, i.e. both left-justified and right-justified.

To avoid confusion, the family name must be written as
the last part of each author name (e.g. John A.K. Smith).

A. Text Font of Entire Document

The entire document should be in Times New Roman or
Times font. Type 3 fonts must not be used. Other font
types may be used if needed for special purposes.

Each affiliation must include, at the very least, the name
of the company and the name of the country where the
author is based (e.g. Causal Productions Pty Ltd,
Australia).

Recommended font sizes are shown in Table 1.
B. Title and Author Details

Title must be in 24 pt Regular font. Author name must
be in 11 pt Regular font. Author affiliation must be in
10 pt Italic. Email address must be in 9 pt Courier
Regular font.
TABLE I
FONT SIZES FOR PAPERS
Font
Size
8

9

Appearance (in Time New Roman or Times)
Regular
Bold
Italic
table caption (in
reference
Small Caps),
item
figure caption,
(partial)
reference item
author email address
(in Courier),
cell in a table

abstract body

abstract
heading
(also in
Bold)

Email address is compulsory for the corresponding
author.
C. Section Headings

No more than 3 levels of headings should be used. All
headings must be in 10pt font. Every word in a heading
must be capitalized except for short minor words as
listed in Section III-B.
1) Level-1 Heading: A level-1 heading must be in
Small Caps, centered and numbered using uppercase
Roman numerals. For example, see heading “III.
Page Style” of this document. The two level-1
headings which must not be numbered are
“Acknowledgment” and “References”.
2) Level-2 Heading: A level-2 heading must be in Italic,
left-justified and numbered using an uppercase
alphabetic letter followed by a period. For example,
see heading “C. Section Headings” above.
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3) Level-3 Heading: A level-3 heading must be
indented, in Italic and numbered with an Arabic
numeral followed by a right parenthesis. The level-3
heading must end with a colon. The body of the
level-3 section immediately follows the level-3
heading in the same paragraph. For example, this
paragraph begins with a level-3 heading.
D. Figures and Tables



all text labels in each figure are legible.

E. Figure Captions

Figures must be numbered using Arabic numerals.
Figure captions must be in 8 pt Regular font. Captions
of a single line (e.g. Fig. 2) must be centered whereas
multi-line captions must be justified (e.g. Fig. 1).
Captions with figure numbers must be placed after their
associated figures, as shown in Fig. 1.

Figures and tables must be centered in the column.
Large figures and tables may span across both columns.
Any table or figure that takes up more than 1 column
width must be positioned either at the top or at the
bottom of the page.
Graphics may be full color. All colors will be retained
on the CDROM. Graphics must not use stipple fill
patterns because they may not be reproduced properly.
Please use only SOLID FILL colors which contrast well
both on screen and on a black-and-white hardcopy, as
shown in Fig. 1.

Figure 3. Example of an
unacceptable lowresolution image

Figure 4. Example of
an image with
acceptable resolution

F. Table Captions

Figure 2. A sample line graph using colors which
contrast well both on screen and on a black-and-white
hardcopy
Fig. 2 shows an example of a low-resolution image
which would not be acceptable, whereas Fig. 3 shows an
example of an image with adequate resolution. Check
that the resolution is adequate to reveal the important
detail in the figure.
Please check all figures in your paper both on screen and
on a black-and-white hardcopy. When you check your
paper on a black-and-white hardcopy, please ensure that:



the colors used in each figure contrast well,
the image used in each figure is clear,

Tables must be numbered using uppercase Roman
numerals. Table captions must be centred and in 8 pt
Regular font with Small Caps. Every word in a table
caption must be capitalized except for short minor words
as listed in Section III-B. Captions with table numbers
must be placed before their associated tables, as shown
in Table 1.
G. Page Numbers, Headers and Footers

Page numbers, headers and footers must not be used.
H. Links and Bookmarks

All hypertext links and section bookmarks will be
removed from papers during the processing of papers for
publication. If you need to refer to an Internet email
address or URL in your paper, you must type out the
address or URL fully in Regular font.
I. References
The heading of the References section must not be numbered.
All reference items must be in 8 pt font. Please use Regular
and Italic styles to distinguish different fields as shown in the

International Journal of Scientific Research in Science and Technology (www.ijsrst.com)

185

References section.
Number the
consecutively in square brackets (e.g. [1]).
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