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Target Audience: Image processing inspired students
Number of Participants : 43

The Dept. of CSE has successfully organized a webinar on “EARTH OBSERVATION
SATELLITE IMAGE PROCESSING". The targeted audience was 3™ year students of all the
programs of the Department of CSE. The course was organized in offline mode. Around
30+ students attended the webinar. All students were trained on both theoretical and
practical knowledge of the satellite image processing. At the end of the seminar a
feedback was taken from the students and it is found to be satisfactory.
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Demonstration by the Speaker

The Seminar covered practical knowledge on different
topics including types of satellite images which helps in
better visualization,brief understanding of data fusion
methods like multispectral,Hyperspectral etc ,and
understanding how to predict glacier loss over the
years.

Data fusion can be done in many ways such as simple
multispectral methods, simple linear equations
between images and also wavelet transforms.
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Wavelet transform is similar to Fourier transform where we can detect and eradicate
the noise and gives the final image.

Digital elevation model:
A 2-dimensional image is dripped into digital image and can be viewed as a 3D image.

Different problem statements were given by Dr. Diwakar Sir on to work with-

Research is on the board where we get to know what is deep down the ocean as
humans cannot sustain in deep ocean.

The amount of ice and glaciers being melted and lost due to various factors near the
Arctic and Antarctica and the reason for ocean level to increase.

We can predict it by doing a comparative analysis of the amount of data collected
among the various years. For e.g., we can measure the length and breadth of the
glacier 50 years ago and the present day and tell how much of the glacier is lost.
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Hyperspectral images have 500 bands and the multispectral images can be further
broken down into smaller pieces and can be used to detect the problems related to
agricultural land such as type of crops grown, health of leaves, water quality, etc.



Ocean color monitor data and the scatterometer data are used to understand the
direction and the magnitude of the waves and the speed at which they move. However,
we use the surface of the ocean and predict a lot of things using the satellite. India has
a unique satellite named OCEANSAT dedicated to oceanography and atmospheric
studies.

OCEANSAT-3 was recently launched on 26th November 2022 which will provide
continuity to the operators of OCM and enhance other applications. OCEANSAT-3 is the
3rd generation satellite of its family.

RESOURCESAT is again a unique satellite launched back in 90’s by ISRO and the series of
these satellites have been providing us with the useful information till date.
Configuration of RESOURCESAT-3:
It is a 3-tier imaging where each camera is independently working of other.
Cameral:

AWIiFS- Advanced Wide Field Sensor which sweeps the Indian terrain and
covers 740km area of space and given the image of country in 4 to 5 days. The
pixel size is 55mx55m and 12km coverage of overlap.

Camera 2:

LISS-III- It is a subset of the AWIFS and sweeps up to 141km with pixel size
23.5mx23.5m
Camera 3:

LISS-IV- - It is a subset of the LISS-Ill and sweeps up to 70km generating
pixel size of 5mx5m.
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CARTOSAT-1 has stereo imaging capability that has 2 cameras which are placed on both
the sides with back and front continuously providing us wide range of images. It gives
us the different perspectives of the images and when we fuse them, we get a high-end
resolution image(3D) which can be studied and analyzed. It served us for 13 years
(2005 - 2018) giving us accuracy of 7m vertical height and pixel size of 2.5mx2.5m.

Generally, the images captured by the satellite are after 9:30 am as it provides a clear
view and avoids the sun glint. The land, water, soil and many other features reflects
different amounts of energy and the generated images can be used to create an
excellent heatmap. During the rainfall, where the sky is covered with clouds and other
circumstances where optical data can’t be used to process, we use microwaves.
Microwaves penetrate through the cloud or any other object and obtain the view of
the land.

Sun-synchronous satellites are those satellites which are available at 10:30 am for
imaging over a particular region. The velocity of the satellite is set in such a way that
every morning it arrives at 10: 30 am and does imaging.

All the satellites discussed above are polar satellite images which are in the range of
600-900km.

These satellites move from one pole to other pole and earth moves from west to east.
As earth and satellites move always, the shape of the image obtained is always a
quadrilateral and not a square.

North orientation:

When a satellite sweeps from one region to other, the time taken to sweep and the
degree of rotation of earth is also noted with respect to the revolution rate of earth to
geometrically correct the image and obtain a quadrilateral.

India has a unique feature of taking a 1 minute of video from the satellite if needed.
Microwave imaging sends a signal to the earth for image capturing. But after sending,
the bounced back signal is not known, from where it is bounced back. Hence,
construction of image is difficult.

Microwave imaging can be used in traffic less areas like, hill ranges, where there are
less objects

MEETING TAKEAWAYS:
e In the next session, a brief on image processing tools will be taught to students.
® Requirements for setting up of an image processing lab discussed.
e Visit the Bhuvan Portal website and study the various kinds of images generated.
e Getting the basic fundamentals on image processing in order to work on a bigger
project.

Thank You.



