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Abstract— A satellite image is used for analyzing what is 

happening around the world, but these images are often 

corrupted by different noises during acquisition and 

transmission. The main objective of noise reduction 

technique is to reduce the noise without degrading important 

features in the images. The conventional denoising methods 

can reduce the Gaussian noise but fails to maintain the 

quality of the images and blurs the edges in an image. To 

overcome these drawbacks an optimized adaptive 

thresholding function based framework for edge preserved 

satellite image denoising using Hybrid cuckoo search and 

grey-wolf algorithm which is capable of effectively 

removing Gaussian noise from the images without over 

smoothening the edge details. 
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I. INTRODUCTION 

During acquisition and transmission the images are often 

corrupted by different noises. To reduce those noises various 

denoising techniques are applied which can cause 

degradation of important features in the image. The noise 

reduction technique fails to retain the quality of the image. 

For overcoming those issues optimized adaptive 

thresholding function based framework for edge preserved 

satellite image denoising using hybrid cuckoo search and 

grey-wolf algorithm. 

 The important difference among other 

computational techniques such as genetic algorithm is that it 

uses the crossover operator. It gives the exchange of 

information to build better solution. Whereas, Differential 

Evolution algorithm depends on the mutation operation as 

its central procedure for providing better solution. JADE is 

the adapted version of DE this includes a new mutation 

strategy that can be used in combination with Hybrid 

algorithms. 

II. RELATED WORKS 

Florian Luisier, et al (2007) A New method is used in the 

Orthonormal Wavelet Image denoising. Here they directly 

parameterize the denoising   process as a sum of elementary 

non-linear processes considering unknown weights. The 

estimate of mean square error is also minimized by 

comparing clean image and the denoised one, instead of 

using the statistical model for the wavelet coefficient. By 

which this method gives a satisfactory output in terms of 

both quality and CPU requirement when compared to the 

other algorithms employed. 

 Riccardo Poli, et al (2007) The particle swarm 

optimization is widely used for the image and the video 

analysis application. In this algorithm the particles will 

search in a particular movement and it is called as the 

particle swarm optimization. The swarm indicates the 

boundary until which the particles must search for the 

specified content. This technique is constantly getting 

updated. 

 Xin-She Yang, et al (2009) A new meta-heuristic 

algorithm is used name as Cuckoo Search (CS). Here the 

combination of obligate brood parasitic behavior of some of 

the cuckoo species and the Levy flights behavior is 

employed. This is a very powerful optimization technique 

which can be extended to study multi objectives applications 

for various problems.  Hence by combining the hybrid form 

of the algorithm with the other potential algorithm we can 

get a desired output. 

 Sara Hashemi, et al (2010) The Histogram & 

contrast enhancement method produces un-natural looking 

images which cannot be used in consumer electronic 

products. In this paper a simple & novel Chromosome. 

Representation along with their corresponding operators are 

employed. Which showed better results and produced 

natural looking images especially,  when the dynamic range 

of input image is high during simulation and are useful for 

consumer electronic product applications. 

 Erik Cuevas, et al (2010) Generally in the image 

analysis the threshold selection is a critical process.  The 

Differential Evolution is employed on the threshold 

segmentation approach. First the images are converted into 

an histogram and then it is used to calculate the parameters 

for mixing density function from which we can get the 

minimum square error between the density function and the 

original histogram of the image. 

 Feng Liu, et al (2012) The Image Denoising is 

done by the anisotropic diffusion. Here a new method is 

designed for the diffusion of tensors. The tensors depend on 

the intensity of an image for the four directional derivatives. 

This, feature of the tensor is that the diffusion filter is 

isotropic in interior region and anisotropic at the edges 

which removes noises efficiently in the image. 

 Zikri Bayraktar, et al (2013) Wind driven 

optimization technique is a population based iterative global 

optimization algorithm. It is used for multi-dimensional and 

multi-modal problems. Here infinitesimally small air 

particles moves over a search space, it is based on Newton’s 

2nd law of motion. Same method is employed here the 

WDO uses added information like gravitation, extra degrees 

of freedom. The WDO algorithm is best suited for problems 

with both discrete and continuous valued parameters. 

 Seyedali Mirjalili, et al (2013) Grey wolf optimizer 

(GWO) algorithm is a very efficient algorithm which gives 

an competitive results compared to the well-known 

algorithms. The four Grey Wolves namely alpha, beta, delta 

and omega is used for calculating the leadership hierarchy. 

Where the three important steps like searching, hunting, 

encircling and taking the prey is implemented. Here, the 
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three engineering design problems pressure vessel design 

and compression spring, welded beam are also solved.  

These are the sequential steps how the optimization takes 

place. 

 Ashish Kumar Bhandari, et al (2014) For 

enhancement of the low contrast image into an high contrast 

satellite image a new method is employed. Here the 

Artificial Bee Colony (ABC) algorithm is used by using 

Discrete Wavelet Transform and Singular Value 

Decomposition (DWT-SVD). First the input image is 

divided into four through the DWT and each one is 

optimized through the ABC algorithm and the singular value 

matrix the image is estimated and the enhanced image is 

constructed by using Inverse Discrete Wavelet Transform 

(DWT). 

 A.K. Bhandari, et al (2014) The Image 

Enhancement of the satellite Image is done by cuckoo 

search algorithm and Discrete Wavelet Transform – singular 

value Decomposition. The input image is decomposed into 

four different sub-bands.  First low contrast image is 

converted into a single value matrix of low intensity image 

then it is converted into a high intensity image. Finally the 

enhanced image is constructed by using IDWT technique. 

 E. Emary, et al (2016) Here, the Grey Wolf 

optimization (GWO) algorithm is done in the binary version. 

Hence, it is called as the binary grey wolf optimization. The 

binary version is done by two steps the first step is to select 

the updated binary position from the first three. The second 

step is to squash the continuous function and the threshold 

these values to find the updated grey wolf position. 

 Ebenezer Daniel, et al (2016) For contrast 

improvement in medical images the Optimum Wavelet 

Based Masking using Enhanced Cuckoo Search algorithm 

(ECSA) is considered. The ratio of nest rebuilding and the 

genetic operators are corrected by ECSA. Here the approach 

is validated and then conventional method is modified using 

Adaptive Rebuilding of Worst Nests (ARWN). 

 Tianyu Liu, et al (2016) Here the cultural evolution 

mechanism is being introduced into a quantum-behaved 

particle swarm optimization. Multi-objective problems can 

be solved by this technique. For increasing population 

diversity and in obtaining even-distributed, continuous 

function a combination operator is used. 

 B. Jia, et al (2016) Affinity propagation is a method 

to deal with datasets of various types and it is an effective 

clustering technique. Here the improved cuckoo search 

algorithm (ICS) is implemented for solving affinity 

propagation to make the clustering of the data more 

efficient. Among the various clustering methods the CAAP 

is used to obtain accurate clusters. Good evaluation index by 

which dealing with the data identification from the group of 

data. 

 Xingbin Liu, et al (2016) In this paper for 

decomposing each source image into one base image is done 

by using Gradient minimization smoothing filter. For 

different sub-images various fusion rules are employed, in 

order to preserve more detailed features & the information 

for fusing the images gradient and summation, biologically 

inspired feedback neural networks is employed. The final 

image is obtained by synthesizing the fused image & 

detailed images. 

III. CONCLUSION 

For overcoming the drawbacks that occur during acquisition 

and transmission of satellite images and to remove noises 

without degrading the quality of the images, for preserving 

the edges without blurring them. This method is being 

proposed for better quality and enhancement of the acquired 

images. 
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