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Abstract— Satellite data has been successfully used for various applications. Satellite images of different spatial resolutions are commercially
available. But most times available satellite images are in compressed form, also of very small size and low resolution. This makes quite difficult
to read useful data from an images for particular application. To overcome this difficulty we can preprocess that image to obtain panchromatic
image, by using PAN-sharpening method. This Sharpened image can be used in various application such as vegetation detection, water bodies
detection, highways detection etc. and to extract important features from image data such as area calculation. This will make a description,
implementation or understanding of the scene more informative and user friendly by machine.

Index Terms— Satellite images, spectral resolution, spatial resolution, Image sharpening, panchromatic image, Pan-sharpening method,

feature extraction.

l. INTRODUCTION

The images of earth taken by revolving satellite can be
used in wvarious application area. Before  extracting
information from image we can pre-process it by Pan-
sharpening method. “Pan Sharpening” is shorthand for
“Panchromatic sharpening”. It means using a panchromatic
(single band) image to sharpen” a multispectral image. In this
sense, to “sharpen” means to increase the spatial resolution of
a multispectral image. A multispectral image contains a higher
degree of spectral resolution than a panchromatic image,
while often a panchromatic image will have a higher spatial
resolution than a multispectral image. A pan sharpened image
represents a sensor fusion between the multispectral and
panchromatic images which gives the best of both image types,
high spectral resolution AND high spatial resolution. To
obtain more understandable and application oriented satellite
image, we will perform Pan-sharpening of that image.

[I. Methodology

The proposed system to sharpen satellite image and extract
the feature Fig.1.
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Fig.1. Block Diagram of proposed system to sharpen satellite image and

extract the feature.

The above mentioned block diagram includes three modules:
A] MODULE 1:

1. Image Acquisition: The satellite image is taken from
mentioned reference database [1]. Here images are available
in the .mat form as R, G, B, NIR and PAN content of input
image, which contains written information of image not direct
images. We are not using available .mat file for the image
preprocessing. These are converted into .tif file and can be
considered for preprocessing. These are shown in the
following from figure 2: 2(a)-2(e).
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PAN IMAGE

2(e)

Figure 2:

(2a)Red content of image in .tif form
(2b) Green content of image in .tif form
(2c) Blue content of image in .tif form
(2d) NIR content of image in .tif form
(2e) PAN image in .tif form

2. Image Pre-Processing: These R, G, B, NIR and PAN
contents are considered to construct final input image for the
system. Now this final input image will be used for pan-
sharpening. It is shown in following figure (3).

FINAL INPUT IMAGE

Figure (3): Final input image to the system

B] MODULE 2 :

3. Image sharpening: The database available for satellite
images are in the compressed form. Therefore, it is difficult to
extract important features from image for an application. To
obtain more precise data from an image sharpening operation
is performed. This process replaces segmentation operation.

parameters of input image. In the present work of proposed
system some of the parameters are extracted. Such as:
i. PSNR (Peak signal to noise ratio)
ii. Maximum correlation coefficient
Also, pixel value of final input image are calculated with
SHIFT and FLTERING HR operation.
In future dissertation some more parameters will be calculated
and will be used in PAN-algorithm to sharp the image.

The obtained results in MATLAB are tabulated in
following Table:

. Weighted Vectors with SHIFT operation:

1 2 3 4
1 -58.7227 -58.7248 -58.726 -58.7272
2 -58.7268 -58.7289 -58.7302 -58.7314
3 -58.7302 -58.7323 -58.7336 -58.7348
4 -58.7334 -58.7355 -58.7368 -58.738
5 -58.7367 -58.7388 -58.7401 -58.7413
5 6 7 8
1 -58.7288 -58.7307 -58.7329 -58.7352
2 -58.7329 -58.7349 -58.737 -58.7393
3 -58.7364 -58.7383 -58.7405 -58.7427
4 -58.7395 -58.7415 -58.7437 -58.746
5 -58.7428 -58.7448 -58.747 -58.7492

Table(1): Weighted Vectors with SHIFT operation

I1.Down-sampling filter Parameters:

Sharpening is an efficient process of transformation which ! 2 8 4
brings out more details of image than before. Different 1 -8.5924e-05 | -2.1782e-04 | -5.8440e-04 | -0.0011
techniques are ayallable for Sharper_nng. PAN Sharpem_ng |ls 2 21977604 | 5.54966-04 20,0015 -0.0029
the recent technique to sh_arper_l the image, so that the pixels 3 £ 80730.04 00015 10,0039 20.0076
of the image are clearly visualized. There are number of pan
algorithms available according to various applications. Some 4 -0.0011 -0.0028 00076 | -0.0146
of them are listed below: 5 -0.0017 0.0043 00113 | -0.0218
6 -0.0019 -0.0048 -0.0129 -0.0249
a). IHS algorithm 7 -0.0017 -0.0043 -0.0113 | -0.0218
b). Wavelet 8 -0.0011 -0.0028 -0.0076 -0.0146
c). PCA 9 -5.8073e-04 -0.0015 -0.0039 | -0.0076
d). PXS 10 2.1977e-04 | -5.5496e-04 00015 | -0.0029
e). Brovery ) o 11 85924e-05 | -2.1782e04 | -5.8440e-04 | -0.0011
Out of all these, we may consider IHS algorithm in future
dissertation  work.These algorithms requires different Table (2a)
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5 6 7 8
1 -0.0017 -0.0019 | -0.0017 -0.0011
2 -0.0042 -0.0049 | -0.0042 -0.0029
3 -0.0113 -0.0129 | -0.0113 -0.0076
4 -0.0218 -0.0249 | -0.0218 -0.0146
5 -0.0326 -0.0372 | -0.0326 -0.0218
6 -0.0372 0.9576 | -0.0372 -0.0249
7 -0.0326 -0.0372 | -0.0326 -0.0218
8 -0.0218 -0.0249 | -0.0218 -0.0146
9 -0.0113 -0.0129 | -0.0113 -0.0076
10 -0.0042 -0.0049 | -0.0042 -0.0029
11 -0.0017 -0.0019 | -0.0017 -0.0011
Table (2b)
9 10 11
1 -5.8440e-04 -2.1782e-04 -8.5924e-05
2 -0.0015 -5.5496e-04 -2.1977e-04
3 -0.0039 -0.0015 -5.8073e-04
4 -0.0076 -0.0028 -0.0011
5 -0.0113 -0.0043 -0.0017
6 -0.0129 -0.0048 -0.0019
7 -0.0113 -0.0043 -0.0017
8 -0.0076 -0.0028 -0.0011
9 -0.0039 -0.0015 5.8073e-04
10 -0.0015 -5.5496e-04 -2.1977e-04
1 -5.8440e-04 -2.1782¢-04 -8.5924¢-05
Table (2¢)
Table (2): Down-sampling filter Parameters
I1. Performance parameters
Sr. Parameters Operation
No. SHIFT FILTERING
HR
1, PSNR (dB) 58.72 58.72
2, Max. correlation 73.108 73.108
coeff.

Table(3):Performance Parameters

C] MODULE 3 & MODULE 4:
In the module 3 one of the pan-sharpening algorithm

will be implemented on the input image and ROI will be
decided. (eg. Green land). In module 4 feature of the ROI can
be extracted (eg. area) depending upon application area

1. FUTURE WORK

The Module 1 is implemented & has achieved
satisfactory results. The work under Module 3 i.e. extraction
& analysis of features of ROl & Module 4 is still in progress
whose results will soon be revealed.

IV. CONCLUSION
This Sharpened image can be used in various application
such as vegetation detection, water bodies detection, highways
detection etc. and to extract important features from image
data such as area calculation, This will make a description,
implementation or understanding of the scene more formative
and user friendly by machine.
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