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Abstarct: Satellite images are used in many fields of research. Resolution is the major issue in these kinds of images. Resolution
is one of the important characteristics of an image. Images are transformed in order to obtain high resolution. The eternally
increasing range of applications requires quantitative approaches. However, the spectral properties of the fluorescent proteins
associated presently accessible set an higher limit to the quantity of molecules which will be detected simultaneously with
common research ways. spatial resolution is a live of the realm or size of the smallest dimension on the Earth’s surface over that
associate independent activity are often created by the detector. it's expressed by the dimensions of the constituent on the bottom
in meters. . whenever a picture is nonheritable on film or by a detector, its sensitivity to the magnitude of the magnetic force
energy determines the radiometric resolution. Temporal resolution refers to the length of your time it takes for a satellite to
finish one entire orbit cycle. It additionally refers to however typically a detector obtains imagination of a selected space. This
paper reveals a novel survey approach on various satellite image resolutions along with their essential applications.
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I. INTRODUCTION
Satellite imagery is pictures of Earth or different planets accrued by using imaging satellites operated through governments and
groups around the world. Satellite TV for pc imaging corporations promote photos with the aid of licensing them to governments
and corporations inclusive of Apple Maps and Google Maps.
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Fig 1: Satellite Image

There are 3 basic types of satellite images:

1) Panchromatic: The most basic types of satellite imagery were taken by a black-and-white camera mounted to a spacecraft. An
enormous example is the CORONA satellite, launched by the United States National Reconnaissance Office in the 1960s. The
CORONA mission used several satellites, and it focused regions of the world wherein suspected navy movement turned into
taking vicinity.

2) Multispectral: RGB files have 3 layers of facts, one which corresponds to the reds in the photograph, any other for the veggies,
and a third for the blues. In other phrases, RGB pictures only record visible light. for the reason that 1980s, satellites had been
recording colorations beyond the RGB spectrum, which means they're “multispectral.” GeoEye-1 is an example of 4-band
(RGBN) multi-spectral imagery. The 4™ letter, N, refers to a selected wavelength of near-infrared light. in case you buy a
GeoEye-1 photo, your record will come with all 4 bands — pink, inexperienced, blue, and close to-infrared. Landsat has up to
eight bands.

3) Hyper Spectral: These pictures don’t just document some bands of light — they file now and again masses of very slim bands.
The intention is to cowl the continuous spectrum of mild, as opposed to file it in discrete bands. these forms of photographs
tend to be used in more unique packages that I gained cross into right here.
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Fig 2: Different Satellite Images

In quick, RGB shade and panchromatic are outstanding for people who are simply inquisitive about figuring out features on the
floor now, tracing adjustments inside the landscape through the years, or maybe detecting seasonal version that may replicate the
presence of subsurface functions. Multi- and hyper spectral imagery is fine for extra advanced applications that depend upon
diffused changes in vegetation boom.

Satellite TV for pc image processing has an excellent application in destiny and may be used for analysis of diverse pictures taken
from satellites and air crafts of ground. far flung sensing gives a cost-powerful approach for mapping and monitoring broad regions,
and has the gain that the spread of illnesses consisting of dieback is not better by way of remote tracking. Archived facts can be used
to reveal how regions have modified thru time. The method is based upon simple ideas, easy to recognize and clean to put into effect
and use.
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Fig.3. IFOV variation with angle of view and altitude of the sensor

The size of the region viewed on the ground can be obtained by multiplying the IFOV (in radians) by the remoteness from the
ground to the sensor. This region on the ground is called the ground resolution or ground resolution cell. It is also referred as the
spatial resolution of the remote sensing system.

Il. SPATIAL RESOLUTION

Spatial resolution is defined because the measure of how closely traces may be resolved in an photo is referred to as spatial decision,
and it depends on houses of the gadget growing the photograph, no longer just the pixel decision in pixels in line with inch (ppi).For
realistic functions the clarity of the picture is decided by its spatial resolution, no longer the wide variety of pixels in an photo.
Spatial decision describes how plenty element in a photographic photograph is seen to the human eye. The potential to "resolve,” or
separate, small info is one manner of describing what we call spatial decision.

Spatial resolution of pictures received via satellite tv for pc sensor systems is usually expressed in meters. for example, we
frequently talk of Landsat as having “30-Meter" resolution, which means that two items, thirty meters lengthy or wide, sitting facet
by side, can be separated (resolved) on a Landsat photograph.
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Fine Spatial Resolution

Flg 4 Examples of a coarse resolution and a fine resolutlon image

To compute the size of pixel is given by the Instantaneous Field of View (IFOV). The IFOV is the raw-boned cone of visibility of
the sensor, or the area on the Earth’s face that is seen at one particular instant of time. IFOV is reliant on the altitude of the sensor
above the ground level and the viewing angle of the sensor.
Pixel Size (Resolution)
30 Meters I

I—S Meters I—‘t Meter

Pixel Output (Display)

Fig. 5. Schematic representation of feature identification at different spatial resolutions

| 30 Meters

Fig. 5 gives an instance of the way the identity of a function (a residence in this situation) varies with spatial resolution. In the
example, for the 30m decision photo, the signature from the “house” dominates for the cell and as a result the entire cellular is
classified as “residence”. however, within the fine decision pix, the form and the spatial quantity of the characteristic is better
captured. in the 5m resolution photo, alongside the boundary of the function, a number of the cells which might be partly protected
beneath the feature are categorised as “house” based totally at the dominance of the indicators from the characteristic. within the
very high-quality resolution photograph, the characteristic form and the spatial volume is greater exactly diagnosed.

I1l. TEMPORAL RESOLUTION

Temporal decision is described with the aid of the amount of time (e.g. days) that passes between imagery series periods for a given
surface location. Temporal decision describes the range of times an item is sampled or how frequently facts are obtained for the
same region the absolute temporal decision of a remote sensing gadget to picture the same vicinity at the same viewing angle a 2d
time is same to the repeat cycle of a satellite tv for pc. The repeat cycle of a close to polar orbiting satellite tv for pc is typically
several days, for Land sat it's miles 16 days. but due to the off-nadir viewing capabilities of the sensors and the facet lap of the
satellite tv for pc swaths inside the adjacent orbits the actual revisit length is in well known much less than the repeat cycle. The
actual temporal decision of a sensor consequently depends on an expansion of factors, along with the satellite/sensor capabilities,
the swath overlap, and range.
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Fig.6Land sat TM images of the Mississippi River during non-flood period and during the great flood of 1993.

IV. RADIOMETRIC RESOLUTION

Radiometric decision is defined because the capability of an imaging machine to record many levels of brightness (evaluation as an
example) and to the powerful bit-intensity of the sensor. Radiometric resolution refers to how an awful lot statistics is in a pixel and
is expressed in gadgets of bits. An unmarried bit of statistics represents a binary choice of sure or no, with a mathematical cost of 1
or 0. Normal Black & White pix from a source including a digital camera are 8 bits, meaning the information is represented with a
fee of zero-255 or 256 in overall. In contrast, a colour image is represented the usage of three channels, red-green-Blue, and each
channel is 8 bits, equalling 24 bits of data. people visualize colourings as a aggregate of the 3 number one colours, crimson,
inexperienced, and blue. Every shade and corresponding color is represented using a mixture of those three primary colourings and
the intensity of each colour. A value of 0 in the blue channel approach that pixel is black. If the fee of a pixel in blue channel is 255,
it way that the pixel is shiny blue. So if a blue channel pixel has a radiometric resolution of eight bits, there will 256 shades of blue.
A radiometric resolution of eleven manner the pixel has 2048 feasible intensities of blue, 12 bit resolution represents 4096 sun
shades of blue, and 14 bits represent sixteen,384 sun shades of blue.
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Fig.8 8-Bits Collected Radiometric Resolution

V. SPECTRAL RESOLUTION

Spectral represents the spectral band width of the clear out and the sensitiveness of the detector. The spectral resolution may be
defined because the capacity of a sensor to outline high-quality wavelength periods or the capacity of a sensor to resolve the strength
acquired in a spectral bandwidth to symbolize unique parts of earth floor. The finer the spectral decision, the narrower the
wavelengths variety for a particular channel or band.

Many faraway sensing systems are multi-spectral, that report strength over separate wavelength stages at numerous spectral
resolutions. for example IRS LISS-111 makes use of 4 bands: zero.52-0.fifty nine (green), zero. Sixty two-zero.68 (purple), zero.77-
0.86 (near IR) and 1.fifty five-1.70 (mid-IR). The Aqua/Terra MODIS devices use 36 spectral bands, which include three in the seen
spectrum. Recent development is the hyper-spectral sensors, which detect hundreds of very narrow spectral bands as shown below:
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Fig.7 Landsat TM images of an area recorded in different spectral bands

The Landsat application is the longest-running organization for acquisition of satellite imagery of Earth. The most latest, Landsat
eight, become launched on February eleven, 2013. The contraptions at the Landsat satellites have obtained thousands and thousands
of pics. The photographs, archived within the united states of America and at Landsat receiving stations around the arena, are a
unique aid for international change studies and applications .under is a unique comparison of numerous satellite tv for pc
photographs resolutions with Landsat satellite tv for pc sensors.
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VI. APPLICATIONS

915 (Landsat 1,2.3)

The majority of remote sensing work has been focused on natural environments over the past decades. Applying remote sensing
technology to urban areas is quite new. With the advent of high resolution imagery and more capable techniques, urban remote

sensing is rapidly gaining interest in the remote sensing community as it includes wide area of applications as listed below:

Weather information

For forest Inventory

Border Security

Crop growth

Disease Identification
Weed/pestinfestation

feamre

Flora and faumna

extraction

Land form Monitoring
Wetland delineation
Yield application

Coastal mapping

Pesource mapping

For forest Inventory

Border Security

Crop growth

Disease Identification
Weed/pestinfestation

feamre

Flora and fauna

extraction

Land form Monitoring
Urban planning
Forest application

Weapon monitoring

YWolumetric change calculation
Wisual Inspection
Hwvdrological Monitoring
Relative soil moisture

Species Differentiation

Wawve height and wind speed

Wegetation and soil wemess

Updating road maps
Crop heath analvsis
Telecommunication mapping

Disaster mapping and monitoring
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VII.CONCLUSION

Faraway sensing presents a value-effective method for mapping and tracking extensive areas, and has the advantage that the unfold
of diseases including dieback isn't greater by using faraway monitoring. Satellite TV for pc image processing has an amazing
application in destiny and can be used for evaluation of diverse photographs taken from satellites and air craft’s of ground. Archived
statistics can be used to reveal how areas have changed thru time. The technique is based upon simple principles, smooth to
recognize and smooth to put in force and use.
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