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Abstract 

Image processing is often a combination of pictures where the input is an image and the output is a 
collection of an image's properties. This research project has three main contributions, the first of 
which is the implementation of fundamental parallel processing-based image processing algorithms for 
satellite image improvement. The model suggests a parallel image processing pipeline and focuses 
primarily on the current efficacy of remote sensing image processing, which is often not up to standard. 
In image processing, parallel processing facilitates the division of a large picture into smaller ones. 
Every activity is often carried out differently under this approach, and each person completes various 
tasks in their own unique style. The experimental results show the effectiveness of a pipeline-based 
parallel processing approach in moving remote sensing images along large amounts of data, and the 
second contribution of this research work is suggesting a new parallel classification methodology using 
a new clustering and classification concept.  
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1. Introduction 

The ultimate goal of a sizable number of image 
processing methods is to extract important 
properties from visual data. Here, the 
mechanism may provide the narrative, analysis, 
or acceptance of the scenes [1]. Picture 
processing is the process of altering an active 
image to conform to a desired behaviour. This 
system often enables the user to print an image 
using printer procedures, enabling the user to 
collect screen images into disc files using a 
variety of file types. Generally speaking, image 
processing deals with the alteration and analysis 
of graphical information, making the human 
brain and eye the most potent image processing 
system. The system receives, enhances, and 
saves photos here very quickly [2]. The main 
goal of image processing is to enhance or 
statically estimate a number of aspects that are 
not consciously detectable in the original form of 
a picture [3]. Although it does not provide any 
more information content, the essential 
standard of image processing procedures is 
completed, allowing for better perception and 

vision to be used. This goal is achieved by 
processing that is improved and performed well, 
both of which require operating on pictures [4]. 
Although humans are adept at reading pictures, 
there is a certain point beyond which obvious 
variations in the imagery cannot be recognised. 
Here, it is essential to continuously monitor 
large volumes of data, yet the data's storage 
capacity might be problematic. It is desired to 
process the photos using digital computers, 
which can do so considerably more quickly than 
humans can [5], in order to overcome these 
difficulties. The distribution of tiny points in an 
image in two dimensions, known as pixels, may 
be thought of as an image. It may be considered 
a utility of two real variables in this context. 
Picture processing is the art of enhancing and 
using an image, making it possible to extract 
relevant information [6]. A digital picture may 
be described most comprehensively as a 
collection of statistics showing the geographical 
distribution of some field characteristics, such as 
electromagnetic radiation reflectivity, 
emissivity, temperature, or some geophysical 
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elevation [7]. Image processing is the method 
used to enhance raw photos that are captured by 
a variety of tools, including cameras, satellites, 
aeroplanes, or the images that are captured in 
everyday life for a variety of purposes. Over the 
years, several assortments of processing 
processes have been developed [8]. Due to the 
easy availability of current memory devices, 
personal computers, graphics software, etc., 
image processing methods were becoming more 
and more popular. Therefore, image processing 
involves changing an image's personality to 
enhance its symbolic representation for human 
interpretation or to make them more 
trustworthy for autonomous machine 
observation [9]. There are a number of methods 
used in image processing to enhance and extract 
information from the photos; they are divided 
into the following categories as shown in 
Figure.1. Image acquisition: Using a picture 
capture method, a paper envelope may provide a 
digital image. Here, acquisition may be carried 
out via a scanner or a CCD camera. 

Image enhancement: In picture enhancement, an 
image is processed to provide a result that is 
suitable for a variety of applications. Examples 
include removing noise from a picture, boosting 
the edges, increasing the disparity of the image, 
and removing the backdrop from the image.  

 

Figure.1.  Illustration of image processing 
techniques 

This method may be utilised to carry out some of 
the fundamental chores for producing the 
resulting picture for carrying out different 
appropriate activities [10]. Here, it entails 
increasing the image's contrast and identifying 
multiple areas that mostly contain the postcode. 

The practise of undoing damage to a picture that 
was caused by an identifiable cause is known as 
image restoration. Examples include the 
elimination of linear motion blur, the 
elimination of optical aberrations, and the 
elimination of periodic interference in a picture. 

Picture compression: In order to demonstrate 
the information content of the image, the 
quantity of data is examined and then decreased. 

Image segmentation is the process of dividing an 
image into its component elements or 
characteristics, such as discovering lines, circles, 
and different forms in an image. The process of 
extracting certain, chosen traits that allow for 
object classification is referred to as this method 
in terms of representation and description. 
ultimately uses postcodes to distinguish 
between various weights. 

Classification and recognition: In this method, 
different labels may be applied to the objects 
based on the descriptors. So it is possible to 
identify certain numbers and understand a 
string of digits with postcodes.  

 

2. Literature Survey  

Enhancing a picture's prominence is required 
for image processing, and doing so allows for the 
extraction of characteristics and categorization 
of an image. It is used successfully in many 
disciplines, including meteorology, computer 
vision, astronomy, remote sensing, and others, 
although it may be time-consuming [11]. 
Therefore, a parallel computing strategy may be 
used to tackle this problem. Picture processing is 
a method that employs a number of procedures 
to produce an enhanced image or to extract 
useful information from the image. As a result, it 
may be regarded as an emerging technology that 
can be used in a variety of computer and 
engineering-related applications. 

A method for improving the contrast in satellite 
photos was developed in [12]. Here, based on 
the morphology, a method for enhancing local 
dissimilarity of original photographs was put 
into practise. In the development of the 
mathematical approach, the conservative 
hypothetical perception of local dissimilarity 
improvement was unbounded. In order to 
improve local characteristics in the picture, 
standards based on the intensity of the retrieved 
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image features might be used. For image 
recovery, these local traits may be strengthened 
and integrated. It was evident from the 
simulation results that this suggested strategy 
had improved efficiency rates when compared to 
the other standardised procedures. 

A model for the contrast augmentation in 
multispectral pictures has been developed in 
[13]. The improvement in this case is directed at 
maintaining a number of imperative behaviours 
dependent on the coordinate axis. However, 
comprehensive coverage with clear restrictions 
is deployed by autonomous modification of the 
colour space's feature. Additionally, the colour 
space may be enhanced to achieve qualities with 
appropriate conservation. With a significant 
basis for extracting the colours from the photos 
with spectral features, this was very accurate. 
Without using either perpetual or clipping 
procedures, an unique variability enhancement 
method called histogram explosion was used to 
create a colour space. As a result, the metric 
values may be chosen while taking into account 
the preservation of hue values. It was evident 
from the investigation's findings that the 
histogram explosion required less processing 
effort to depict. An technique for enhancing 
satellite pictures has been developed in [14]. In 
this case, a new mask framing strategy based on 
the uniformity principle was developed for 
gathering the settlements of optimally ordered 
fractional differential un-sharp masking, which 
were then counter-corrected by piecewise 
gamma correction (PGC) through a robustly 
framed weighted summation framework. The 
positive involvement of reciprocal gamma 
values, which results in both provisional 
compression and provisional enlarged pictures, 
has an influence on PGC. Here, a modified 
Cuckoo Search (MCS) optimization model with a 
newly designed Grey-Level Co-occurrence 
Matrix (GLCM) features-based objective-
function was used. It was motivated by the 
golden ratio rule. The results of the investigation 
made it clear that the proposed method's 
combination of parallel texture enhancement 
and dark image enhancement performed better 
by a preferred increment in contrast, entropy, 
colorfulness, and sharpness along with least 
values of correlation, energy, and homogeneity. 

A model for increasing brightness in satellite 
pictures was presented in [15]. Using a Modified 

Dierential Evolution (MDE) strategy, the 
brightness of satellite photos may be improved. 
This strategy may be put into practise 
throughout the investigative, developmental, 
and exploitation phases. It may be expected that 
it will be used to characterise the fitness 
function by improving the features to update the 
processed conversion function and adding 
information about the edges, deviations, etc. in 
an image. According to the simulation results, 
this strategy achieves more durability and 
efficacy when compared to other augmentation 
options. 

An technique for classifying cotton crops was 
developed in [16]. Images may be categorised 
based on the geographic information they 
contain. It may be seen as a plan that 
incorporates more accurate processing and 
mapping of that picture. With regard to the 
control of pests, cotton based on the barrier 
sector may be achieved in this case, leading to 
improved mapping in terms of crops. The 
barrier sector's position and implementation 
both deal with different elements related to 
financial situations. The results of the simulation 
made it evident that this strategy improves more 
than the other alternatives in terms of accurately 
categorising the cotton crop. 

[17] has outlined a methodology for classifying 
cotton crops. Here, the performance may be 
studied based on techniques like the Dynamic 
Range Vegetation Index (WDRVI), Simple Ratio 
(SR), Enhanced Vegetation Index (EVI), 
Normalized IR, Wide- and Green NDVI (GNDVI), 
and Normalized Difference Vegetation Index 
(NDVI). Based on the results of this study, it is 
possible to classify vegetation using both neural 
networks and fuzzy c-means (FCM) clustering. 
From the results of the inquiry, it is evident that 
this strategy achieves a higher categorization 
rate when compared to the other alternatives. 
An better strategy for classifying cotton harvests 
has been developed in [18]. Depending on the 
population growth rate, crop monitoring may be 
seen as a crucial necessity to provide food safety. 
Turkey, for instance, might be thought of as a 
nation with many diverse regions where 
different crops were grown. Spectral Angle 
Mapper (SAM) and Dynamic Time Warping 
(DTW) approaches were eventually used for the 
better classification once it became obvious from 
this inquiry that crops like cotton, wheat, and 
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maize may be categorised. It was evident from 
the simulation results that this strategy achieves 
an effective classification rate when compared to 
the other approaches. An better method for 
classifying crops using remote sensing has been 
developed in [19]. The key factor at play was the 
determination scheme based on learning 
methodologies, which may be changed by 
employing different augmented resolvers. A 
demanding scheme based on defeasible sense 
that could be employed to execute dialectical 
reasoning on benefits and drawbacks linked 
with a decision towards the classification 
process was established to potentially 
determine classification strategies. Both of the 
acquired policies may be used to acquire 
accessible skills depending on the learners and 
classifiers. The analysis showed that this method 
has a higher classification accuracy for several 
crops, including cotton, corn, and others. 
Multiple regions are included in the assessment 
site that was set up for the testing. The 
experimental results show that, when compared 
to previous divergence-based algorithms for the 
classification of vegetation-based pictures, this 
method optimises the classification 
accuracyness. Combining the categorization and 
learning approaches results in computed 
reasoning that incorporates several points of 
view. The intangible instrumentation suggested 
in this study may thus be classified based on 
high data accessibility and solid professional 
knowledge with decision-making justification, 
according to the experimental findings. 

Described a categorization scheme for cotton 
crops in [20]. The photos in this situation may be 
grouped using probabilistic fuzzy c-means 
(PFCM) clustering, and then they can be 
categorised using support vector machines 
(SVM). This method can be used for various 
investigative learning activities as well as the 
classification of crops based on vegetation 
indices like the Normalized Difference 
Vegetation Index (NDVI), Soil Adjusted 
Vegetation Index (SAVI), Transformed 
Normalized Difference Vegetation Index 
(TNDVI), Simple Ratio (SR), and Triangular 
Vegetation Index (TVI). This categorization 
method tends to advance investigative study, 
after which it may be contrasted with other 
methods. It is evident from the simulation 
results that the suggested strategy produces 

more accuracy than the other traditional 
approaches. A categorization model for urban 
scenes was put out in [21]. The ability to 
categorise urban settings based on local angular 
features was used in this instance for the 
categorization in relation to the high resolution 
ZY-3 multi-view photos. To represent the 
angular information at three levels, including 
pixel, feature, and label levels, three categories 
of angular difference features were specifically 
constructed. The angular information was 
immediately extracted by pixel evaluation 
between the multi-angle pictures in this case for 
the ADF pixel. Next, in ADF features, the 
differences between the multi-angle spatial 
features were compared to identify the angular 
differences in the feature domains (e.g., 
morphological attribute profiles). Similar to how 
ADF label created label-level angular 
characteristics based on a set of urban 
primitives (such as buildings) to show how 
unambiguous angular information is linked to 
the sorts of primal classes. Additionally, by 
employing superpixel segmentation to augment 
the multi-level ADF features, spatial contextual 
information may be used to reduce the impacts 
of salt-and-pepper noise and depict the primary 
angular distinctiveness within a small region. 
The investigations using ZY-3 multi-angle 
photos demonstrate that the suggested ADF 
features may significantly improve the 
classification accuracy of urban scenes when 
compared to only utilising the spectral bands. 
The findings also showed that the suggested 
ADFs were very effective at differentiating 
between spectrally similar and complicated 
man-made classes, such as different kinds of 
buildings and roads. 

An study for the categorization of vegetation has 
been developed in [22]. UAV imaging systems 
may be used in this situation to investigate the 
vegetation. To get RGB photos for a vegetation 
inquiry, low altitude remote sensing, commonly 
known as remote sensing utilising a UAV, was 
carried out. The photographs were obtained 
using two UAV platforms, a VTOL quadcopter 
and a fixed wing UAV. Tree crown classification 
was accepted out on images achieved from the 
fixed-wing UAV to express its use in applications 
that require coverage over a relatively larger 
area, while crop region classification was 
accepted out on images achieved from the VTOL 
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quadcopter to reveal its deployment in 
applications like inspections that require the 
hovering of UAVs. Using a spectral-spatial 
technique, classification was done for tree crown 
mapping and crop area mapping. The Bayesian 
information principle was used in this suggested 
technique to specify the best number of clusters 
for a given picture. A discordant strategy was 
used to cluster the dataset using k-means and 
the EM method while maintaining this 
limitation. The dataset was combined using the 
agglomerative method on these clusters. A 
proportional determination was used to create 
the combination. Additionally, spatial 
categorization was made functional to improve 
classification competency. The presentation of 
the suggested method was revealed using UAV 
photos gathered utilising the two UAV platforms. 
A performance comparison of the suggested 
classification strategy based on spatial 
characteristics with the other techniques was 
available. The findings showed that the 
suggested classification strategy based on the 
spatial feature outperformed the other 
traditional algorithms and was more reliable. In 
order to remove the desired difficulties, a 
method to examine the dissimilar parameter 
based sample strategy has been developed in 
[23]. When compared to the traditional sample 
method, active erudition based on windowing 
methods may achieve high classification rates. 
These techniques' proficiency was calculated 
using various datasets. The results of the 
experiments showed that the conventional 
arbitrary based sampling was used in various 
stages, could be effective as dynamic erudition 
methods, and could be used again to compute an 
improved dynamic erudition approach. 
Additionally, dependent on the amount of 
windows, the computational cost was reduced 
by using the dynamic erudition parameters. It is 
evident from the simulation results that this 
strategy achieves a higher classification rate 
when compared to the other approaches. 

[24] has put into practise a method for 
simulating plant cover. The digital photos in this 
instance were gathered using several evaluation 
methods, and after some pre-processing, they 
could be classified. This method mostly relies on 
the vegetation's covered area. Here, the study of 
the image's objects allows the classification of 
the photos. Several digital photos, including 

sedges, mosses, and others, may be classified 
according to the vegetation's covering area. 
Here, different types of vegetation, including 
those in polar or desert regions, may be 
classified based on their vegetation, roughly 
including the absolute numbers of sedges. 
Predictions may be made using the digital 
picture based on both the vegetation type and 
the green normalised dissimilarity vegetation 
index (GNDVI), but the vegetation type is most 
relevant. The WorldView-2 photos and meadow 
images may be combined to create dissimilarity 
in the index values between the photographs.  
Here, it mainly depends on the reflectance of all 
the color bands. From the simulation outcomes, 
it was  clear that this approach attains better 
classification rate based on the vegetation type 
and magnitude of the input images. 

 

3. Parallel Image Processing  

It is possible to think of parallel processing as a 
method that may be used to enhance picture 
processing. The practise of using several 
computer resources simultaneously to complete 
computational tasks is known as parallel image 
processing. The basic goal of parallel image 
processing is to identify and focus on the 
process that operates most efficiently and 
effectively. The idea of parallel image processing 
primarily refers to the distribution of different 
components of oversized computations among a 
number of processors, producing a rapid 
throughput as compared to other processors. As 
a result, a parallel computing model with a large 
number of processors has an unrestricted 
chance of achieving a high computational 
throughput. As a result, a number of computer 
languages, including C, UNIX, and FORTRAN, 
may be geared toward improving the relevance 
of processing technique[26]. As a result, the 
parallel processing technique's throughput and 
its integration with other approaches may 
provide this approach with a number of 
advantages and allow it to be employed for a 
variety of remote sensing applications. 

The datasets must be split in order for a parallel 
method to be deployed effectively, and the 
segmented sets result in data being sent 
between processors. Furthermore, a parallel 
programme was developed from sequential 
programmes using a very small amount of tools. 
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Since these programmes are more easily 
parallelizable [27], their effectiveness as rebuilt 
parallel programmes is largely dependent on the 
software of the available systems, their 
expertise, and their comprehension of the 
purpose and application of parallel based 
techniques. Similar to this, the parallel 
processing and remote sensing methods [28] 
should be combined due to the absence of these 
abilities and comprehensions. Wide-ranging 
hardware mechanisms, reliable software 
platforms, and parallel programming libraries 
are all now more widely available thanks to the 
expansion of an industry research in the field. 
Thus, it can be assumed that adopting parallel 
image processing based on distant sensing 
would become more successful in the next years 
[29]. Depending on the processing levels, the 
amounts of unprocessed data decrease in the 
pyramidal parallel image processing stages. 
Since there are more pixels here at the lower 
level when compared to the higher level, Figure 
2 may be used to show the relationship between 
these levels. pyramidal in shape.  

 

Figure.2.  Pyramidal parallel image processing 
levels 

High computational demands in image 
processing applications result in a variety of 
designs with regard to their high concert and 
can thus be typically combined with parallel 
processing methodologies in a variety of ways. 

Parallel image processing has developed into a 
useful research field that moves from expert 
photography to various applications, including 
computerised photography, astronomy, medical 
or biological image processing, space image 
processing, automatic character recognition, 
fingerprint, face, or iris recognition, 
reconnaissance, industrial applications, and a 
number of remote sensing applications, 

including the interpretation of aerial and 
satellite images. 

 

4. Parallel Image Processing for Satellite 
Images 

Typically, satellite photos include a variety of 
composite elements including woods, rivers, 
towns, and deserts. Similar to this, other factors 
including cloud cover, illumination, and climatic 
conditions increase the difficulty of processing 
such photographs taken in outdoor settings [30]. 
At the same time, the most complex computer 
methods, which primarily depend on 
atmospheric and photogrammetric models, 
enable feature identification characterising 
satellite pictures by a human operator to be 
reasonably competent with the pre-arranged 
quantity of instructions. Currently, the majority 
of methods used for picture feature extraction 
and classification may be seen as extensions of 
algorithms, making them inapplicable for fully 
automated geospatial applications. The term 
"remote sensing" primarily describes the 
method of photographing things without the 
sensor making direct touch with the item. With 
the use of numerous satellites, airborne remote 
sensing may be utilised to create satellite-based 
remote sensing, which can be used to gather 
data from the ocean, ice, and the surrounding 
area. Thus, mapping and ecological monitoring 
may be seen as an established approach that can 
be utilised to provide reliable information at a 
minimal cost. Here, digital pictures may be 
utilised to represent satellite photos, enabling 
efficient computer-based processing, which 
gives rise to the term "image processing 
scheme." The major components of the image 
processing setup are the unique software and 
hardware components that allow for the 
management, analysis, and presentation of the 
digital pictures. Furthermore, satellite-based 
remote sensing may be seen as a regulation in 
which the processing can be viewed as 
somewhat more sophisticated owing to the great 
data capacity. The study being done in space is 
now more difficult since more scanners have 
been launched with higher sequential, spectral, 
and spatial resolutions, increasing the number of 
pictures that can be recorded. There is a 
requirement for tested processing models due to 
the volume, variety, and importance of this 
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information. Additionally, the duty of examining 
an image progression with respect to spectral 
time can be used for the same environmental 
position and in a variety of applications, 
particularly for the examinations of vibrant 
environmental variations, which increases the 
need for high-performance image processing. 
This may be protected based on inclination and 
reflects on ecological processes at a wide variety 
of scales, from local to global. Additionally, a 
number of legitimate time apps employ sensed 
data to compile geographic data with quick 
image response. Thus, feature extraction, 
categorization, organisation, clustering, 
degradation, and description are some of the 
methods used in satellite image processing. As a 
result, the information is primarily presented in 
two formats: raster and comma separated value 
formats. The expansion of disaster management, 
agricultural field monitoring, remote sensing, 
and many other industries depends critically on 
image processing based on satellite application. 
However, due to the significant amount of 
computing time required, processing such 
satellite pictures might be regarded as 
complicated and including several processing 
criteria. As a result, this might be seen as the 
fundamental barrier to real-time decision-
making. Disseminated computing may be 
utilised as a suitable clarification to speed up 
this procedure. 

This method may be used to the perception and 
gathering of data from a picture. They choose 
each little feature and incident from the earth's 
surface by using a regulated spectrum of light. 
For instance, archaeologists could use such 
specifics to determine gradual soil changes to 
identify potential sites. Environmentalists may 
use the same information to spot changes in 
vegetation and moisture in a picture. 

Finding or seeing things is impossible. For 
instance, the soil found in a rainforest might be 
blocked by the tree canopy. The characteristics 
of the woodland may be affected by the cloud 
cover in this area. Images from various time 
periods should be chosen at a select few 
locations, primarily in overcast regions, in order 
to produce a clear picture.  It also needs lots of 
storage space and power and also found to be 
expensive. 

 

5. Satellite Image Enhancement 

The process of processing an image based on the 
improved visibility of a feature is referred to as 
satellite image enhancement. Typically taken 
from many miles above the earth, satellite 
photos may be noisy and subject to interference 
from other sources, which can make matters 
worse. The separation between the sensors and 
the ground may be thought of as the main 
barrier to fine picture detail, which causes a 
single pixel to represent an oversized ground 
region that ranges in size from a few centimetres 
to several metres. High resolution satellite 
photos may be produced using a variety of 
techniques that merge many images. It is 
possible to compare such combination 
approaches, and as a result, the sensors often 
appear to create noisy, too dark, or too brilliant 
pictures. As a result, before being used, these 
satellite photos virtually always go through an 
improvement procedure. Image enhancement is 
often the initial stage of image processing that 
should be finished before using any other 
approaches since it may be thought of as a major 
topic. Generally speaking, there are two sorts of 
picture enhancement techniques, such as those 
that work in both the frequency and spatial 
fields. The power-law transformation, log 
transformation, contrast stretching, and 
histogram equalisation methods are more often 
used among spatial domain approaches. These 
methods are intended to increase an image's 
dynamic range to a reasonable level. There are a 
number of 28 denoising techniques that aim to 
reduce the signal's noise. The well-adopted 
resolution is the blurring of the image during the 
application of various filters, such as Gaussian, 
Mean, or Median filters. However, blurring 
techniques have the drawback of erasing the 
signal's existing boundaries. The overall 
disparity in the picture may be reduced by using 
a boundary-preserving denoising technique, 
which has been suggested to lessen this impact. 
On the other hand, the signal may be translated 
into the frequency domain via a Fourier 
transformation in frequency domain-related 
techniques. The noise may usually be reduced 
since it is associated with the high-frequency 
component of the signal. As a successful 
denoising strategy, the signal may lastly be 
transferred to the spatial domain. Similar to this, 
a variety of common low pass filters are 
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available to reduce high-frequency compounds. 
In India, where 67% of the population depends 
on agriculture for a living, it is said to be the 
foundation of the economy, providing around 
35% of the country's GDP. Keeping track of 
agricultural information is so vital. Remote 
sensing systems may thus be used to keep track 
of information thanks to its synoptic screening 
capability and variety of temporal and 
geographical resolution. Since remote sensing 
methods are quick and efficient, they are 
preferable to traditional methods. In farming 
and harvest management applications including 
crop inventory, crop fabrication predictions, 
consideration of drought and flood damage, and 
crop categorization, remote sensing methods 
play a significant role. According to [6], crop 
categorization can typically be highlighted using 
multispectral temporal data. Numerous factors, 
including geographic location, crop variety, field 
size, crop phenology, and soil conditions, are 
important in the categorization of crops.  

 

Figure.3. Vegetation area classification 

There are several image processing techniques 
available [8]. As seen in Figure 1.3, image 
processing techniques give ambiguous data from 
satellite photos. There are several 
considerations while working with these photos, 
including loading an image with the correct 
format, storing the data as multiple data types, 
displaying images, adapting to different image 
formats, etc. These instructions mostly call for 
image processing techniques. Future 
information could be categorised as quantitative 
or qualitative. It might be difficult to classify 
ground cover more accurately with only one 
satellite picture. Through radiometric 

annotations from the satellite, the vegetation 
ground cover may be seen. However, owing to 
seasonal variations, unstable air, etc., the 
radiometric annotations are only linked to the 
vegetation ground cover in an arithmetical 
sense. 

 

6. Proposed Method 

With the help of the pipeline idea, this technique 
employs parallel image processing and image 
recognition. The approach that has been created 
consists of four stages, which are I Pipeline 
Processing Model Design (ii) Parallel Meta-
Algorithm Processing (iii), Template Matching 
and Document Classification (iii), and (iv) 
Structure of Image/Document Inspection. Every 
activity is typically carried out differently in this 
designed paradigm, and each person does 
various tasks in a unique method. This model 
examines images that include large amounts of 
data or information from remote sensing and 
that are divided into several blocks of varying 
sizes, particularly in both the horizontal and 
vertical axes. In parallel image processing, all 
stages are carried out simultaneously, and the 
pipeline idea also improves the efficiency of 
picture identification. The pipeline, which is 
furthermore an implementation strategy that 
makes the processor overlap for the execution of 
process, is often an intensive description of the 
execution of instruction in CPU. Figure.4. 
demonstrates the image recognition process 
based on the pipeline. 

 
Figure.4. Architecture of Parallel Image 

Processing and Image Recognition 

Here, a more complex imaging job is to be 
divided into a number of parallel pipelining 
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processes, each of which completes the same 
work using a set of contrast data. The map-
reduce model is eagerly addressed in the picture 
analysis. Some of the examples include facial 
detection and tracking. Figure 5 depicts the 
pipeline processing architecture.  

 
Figure.5.  Design of pipeline processing 

In the experiments of processing remote sensing 
images, the pipeline classes that are available 
through Intel Threading Building Blocks and 
Java are used. Additionally, the act of processing 
the input, which results in the output, completes 
the whole processing process. These stages, in 
particular, are relatively unique in character. 
After the pipeline has been started, the reading 
phase reads blocks into memory for parallel 
processing, and the subsequent writing phase 
writes the processed blocks back into the files 
on the disc. These processes operate without 
regard to any limitations, and this parallel 
approach could be able to boost effectiveness. 
Since this procedure is more complicated and 
time-consuming, Lee filter is used to assess 
processing efficiency in this case. These filters 
analyse the processing time while adjusting the 
remote sensing picture to a size of 73M using a 
parallel pipeline technique. This is another 
decomposing approach where the sequential job 
is broken down into smaller tasks, and the 
smaller tasks are carried out in a dedicated stage 
that runs concurrently with all the other stages. 
The terms SIMD systems (Single Instruction 
Multiple Data), MIMD systems (Multiple 
Instruction Multiple Data), and Data Parallel 
Systems are also used to describe asynchronous 
parallel computers. Since every processor has a 
matching control flow, each one is capable of 
running its own programme. There are no 
location-related assumptions made in this 
application. Only the areas of overlap between 
the two photos are examined. In contrast, the 

typical assumption of applications of supreme 
optical flow is that the place has the least 
variation and smallest movements between 
succeeding frames. The most straightforward 
method for discovering an initial constraint is to 
use the 3D model and the assessed camera 
tupules from each picture. The visual outcomes 
are examined by three methods, however all the 
datasets are handled by a similar way. Each 
method treats certain regions better than others. 

7. Results and Analysis 

A personal computer with a 64-bit Windows 
operating system, 2 GB of actual memory, and an 
Intel core i-3 CPU is used to conduct the 
exploratory examination of the parallel 
approach that has been created. The programme 
used for the execution is MATLAB (R-2020a), 
which has facilities for parallel computation and 
image processing. Remote sensing photos have 
been used in this study project. Each image is 
presented here in a distinct manner. There are 
several modules that should be accessible 
throughout the development process. They are 
all individually tested against the user 
requirements. Given its large number of 
components, the system has to be tested as soon 
as possible to ensure user satisfaction. Since the 
proposed system must be improved over the 
existing one in order to function better, the 
implementation stage must be carefully 
measured in order to generate a successful 
satisfied system. Figure.6. shows various image 
representations 

 
Figure.6.  (a) Original Satellite image (b) Parallel 

Processing image using pipeline (c) Change 
Color (d) Contrast in (e) Contrast de (f) 

Darkness (g) Negative 
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Figure.7. Evaluation of efficiency rate  

Figure.7 is used to assess the efficiency rate. The 
effectiveness is evaluated while taking sample 
numbers into consideration. There has been an 
increase in speedup, and it now solely relies on 
the volume of data. Figure.8. shows the pace of 
calculation. When processing large data sets, the 
pipeline technique performs better.  

 
Figure.8.  Speedup-size diagram 

Visual Quality Analysis 

In this analysis, visual quality is compared under 
the three algorithms of motion-related 
evaluation, color/edge-based assessment, and 
the RESCUE framework's suggested algorithm 
along a single selected key frame that is devoid 
of motion process. Motion-based assessments 
are carried out using movement vectors and 
entire sequence results. Since it was designed 
for outside landscapes, global depth is not 
appropriate for inside scenarios. The influence 
of the vertical gradient's creation on the 
evaluation of global depth leads to the 
estimation of motion, colour, and edge. Both 
vertical gradients and heretical gradients are 
used to evaluate the vanishing point and line 
method. In addition, 2D videos have one frame 
removed from them (captured using digital 
camera). The vanishing point along line model 
that was created intends to extract moving 
objects from 2D footage. However, motion/edge 
is based on a personal assessment.  

 
 

 
(a) Live Accident on Highway 
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(b) Protecting human by forest animal 

Figure.9.  Converting 2D streaming to frames in which duplication frames are eradicated via RESCUE 
frame work (a) Live Accident on Highway (b) Protecting human by forest animal. 

 
Figure.10. Depth map of foreground 

Figure.9. represents the conversion of 2D into 
frames, with RESCUE frame work eliminating 
duplicate frames. This is Figure 10. defines the 
depth map for 2D frames using segmentation, 
motion detection, and motion detection for 
single and group objects. 

 

8. Conclusion 

This research effort has mostly focused on 
processing images quickly even as data volume 
rises significantly. The research project has used 

parallel processing to build fundamental image 
processing algorithms for satellite picture 
improvement. The experiment demonstrated a 
considerable increase in the pipeline model's 
processing performance with large amounts of 
data. The pipelining method provides the 
successful and feasible resolution for the 
efficient processing of remote sensing images. 
The pipeline is used for continuous activities, 
and it can also handle non-parallel tasks like 
reading and writing with ease. The pipeline 
technology idea must not be appropriate for 
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image processing with small amounts of data 
since the pipeline's efficiency may be worse due 
to parallel system overhead and the interfaces 
between distinct processing blocks and 
sequential execution. The progression or 
processing of speed improvement for the huge 
remote sensing picture, however, is still a 
challenging problem that merits further 
research.  
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