
M.Tech.Scholar Akhil Ashok Patil, ,2020, 8:5 

ISSN (Online): 2348-4098 

ISSN (Print): 2395-4752 

 

© 2020 M.Tech.Scholar Akhil Ashok Pati,. This is an Open Access article distributed under the terms of the Creative Commons Attribution 

License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 

provided the original work is properly credited. 

Study of Various Wireless Sensor Network 

 Image Compression Method 
M.Tech.Scholar Akhil Ashok Patil, Dr. Asst.Prof. Neetesh Raghuwanshi  

              Dr. Asst.Prof. Bharti Chourasia(HOD) 

bharti.chourasia27@gmail.com   
Dept.of ECE 

  RKDF, IST, SRK  University, Bhopal, MP, India 

 

 

 

 

 

 

 

 

 

I. INTRODUCTION 
 

Image compression techniques may be divided into 

two ways namely, lossy and lossless compression. 

Irrespective of the advantages of lossy compression, 

they are not used in medical science due to fact that 

in lossy compression, some important data may be 

over-ridden due to compression, which do not 

happen in lossless compression. Lossy compression 

is generally used in streaming media and telephone 

applications. Some algorithms for lossy and lossless 

compression are presented here. Most of image 

compression techniques discussed over the years is 

mostly spatial based by some encoding or decoding 

logic based on processing the images by dividing 

them into small blocks. 

 

II. REVIEW OF IMAGE COMPRESSION 

METHODS 
 

 There are different methods which are used in 

image compression. All methods have their 

advantage and disadvantage. In this paper we will 

discuss different authors work related to image 

compression in wireless sensor network. 

 

Jeongyeup Paek and Jeong Gil Ko Et al. [1] They 

develop an image compression scheme using K-

means clustering on low-power embedded devices 

for image-based WSNs. Specifically, they use the 

similarity of pixel colors to group pixels and 

compress the original image. Using 100 000 images 

collected from their pilot deployments at the James 

Reserve, they study the applicability and impact of 

the discussed K-means clustering-based 

compression algorithm. Their results suggest that the 

cost of running K-means learning on a wireless 

sensor node may outweigh the benefit of data 

compression, but of floading the learning step and 

only performing the compression can provide 

significant energy gains.   

 

Specifically, their evaluations with real-world data 

sets show that their discussed scheme reduces power 

usage by ∼49%, when sending image updates from a 

bird nest periodically every 15 min. Low-power 

embedded computing platforms are connected to 

various sensors for capturing data from the physical 

world to design a number of interesting applications. 

With the diversity in such applications, the types of 

sensors that connect to these low-power embedded 

platforms have increased as well. This work focuses 

on the efficient processing of image data generated 

from low- power camera sensors that operate on 
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resource-limited embedded computing platforms. 

Specifically, they apply the K-means clustering-based 

learning algorithm to compress the image data 

collected on these platforms.  

 

Nameirakpam Dhanachandra, Khumanthem 

Manglem and Yambem Jina Chanu Et al. [2]. 

Image segmentation is the classification of an image 

into different groups. Many researchers have been 

done in the area of image segmentation using 

clustering. There are different methods and one of 

the most popular methods is k-means clustering 

algorithm. K -means clustering algorithm is an 

unsupervised algorithm and it is used to segment the 

interest area from the background. They have 

segmented an image by using k-clustering 

algorithm, using subtractive cluster to generate the 

initial centroid.  

 

At the same time partial contrast stretching is used 

to improve the quality of original image and median 

filter is used to improve segmented image. And the 

final segmented result is compare with k-means 

clustering algorithm and they can conclude that the 

discussed clustering algorithm has better 

segmentation. The output images are also tune by 

varying the hyper sphere cluster radius and they can 

conclude from that result that by varying the hyper 

sphere cluster radius they can get different output. 

And so, they should take the value of hyper sphere 

cluster very carefully. Finally, RMSE and PSNR are 

checked and observed that they have small and large 

value respective, which are the condition for good 

image segmentation quality. And comparison for 

RMSE and PSNR are done for discussed method and 

classical K -means algorithm and it is found that the 

discussed method has better performance result.  

 

Mou Wu, Liansheng Tan and Naixue Xiong Et al. 

[3] Climate change and natural disasters in the world 

have suggested the importance of the environmental 

monitoring, which is subsequently rapidly developing 

as a major application of wireless sensor networks 

(WSNs). In this paper they discussed a novel 

framework with dedicated combination of data 

prediction, compression, and recovery to 

simultaneously achieve accuracy and efficiency of the 

data processing in clustered WSNs. The main aim of 

the framework is to reduce the communication cost 

while guaranteeing the data processing and data 

prediction accuracy. In this framework, data 

prediction is achieved by implementing the Least 

Mean Square (LMS) dual prediction algorithm with 

optimal step size by minimizing the mean-square 

derivation (MSD), in a way that the cluster heads 

(CHs) can obtain a good approximation of the real 

data from the sensor nodes.  

 

Mark Coatsworth, Jimmy Tran and Alexander 

Ferworn Et al. [4] Mobile and aerial robots used in 

urban search and rescue (USAR) operations have 

shown the potential for allowing us to explore, 

survey and assess collapsed structures effectively at a 

safe distance. RGB-D cameras, such as the Microsoft 

Kinect, allow us to capture 3D depth data in addition 

to RGB images, providing a significantly richer user 

experience than flat video, which may provide 

improved situational awareness for first responders. 

In this paper they discussed a hybrid lossless and 

lossy streaming compression format designed 

specifically for RGB-D data and investigate the 

feasibility and usefulness of live- streaming this data 

in disaster situations.These results demonstrate that 

RGB-D streaming is indeed possible and useful on 

existing hardware.  

 

Rajib Banerjee, Sibashis Chatterjee and Sipradas 

Bit Et al. [5] The availability of low-cost hardware 

and advancement in short range radio 

communication has enabled the development of 

wireless multimedia sensor networks (WMSNs). The 

WMSNs can process multimedia data such as video 

and audio streams, still images collected from the 

application area. Energy is one of the scarcest 

resources in such networks. In-network processing is 

one of the techniques to save energy and data 

compression is one of the implementing techniques 

of in-network processing. They exploit both spatial 

and temporal correlation of data together, with an 

objective to save energy while achieving acceptable 

signal-to-noise ratio (SNR). They subsequently 

design a tree- based routing scheme and an 

encoding scheme to be used with the discussed 

compression scheme with a target to reduce energy 

further.  

 

Matteo Gaetaa, Vincenzo Loiab and Stefania 

Tomasiello Et al. [6], the aim of data compression is 

to reduce the memory space or the transmission 

time, especially for wireless sensor networks (WSNs) 

because of the energy constraints. In the past, data 

compression and cryptography were kept separated 

because any data can be compressed if necessary 

and then encrypted. Anyway because of the rapid 
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progress in computing technology, the encrypted 

data could be secure no longer in a few years. In this 

work they discuss these issues formally and 

numerically by using publicly available real–world 

data sets. The parameters required to decompress 

data are encrypted by means of a suitable existing 

encryption algorithm.  

 

Enyan Sun, Xuanjing Shen, Haipeng Chen and 

Chuanyun Wang Et al. [7] Wireless multimedia 

sensor networks will have a variety of applications. 

Meanwhile, WMSNs produce a large amount of 

image data. JPEG2000 is the popular image 

compression standard and have some advantages. 

However, JPEG2000 is also high complexity and 

cannot be realized in an individual senor node which 

is limited in memory capacity, computation power 

and energy.  This paper has studied the distributed 

image compression and transmission scheme in 

WMSNs. DICT is discussed to lessen the individual 

sensor node’s burden of computation, memory and 

energy.  

 

Libo Zhang, Zhi-liang Zhu, Ben-qiang Yang, Wen-

yuan Liu, Hongfeng Zhu and Mingyu Zou Et al. [8] 

This paper presents a solution to satisfy the 

increasing requirements for secure medical image 

transmission and storage over public networks. The 

discussed scheme can simultaneously encrypt and 

compress the medical image using compressive 

sensing (CS) and pixel swapping based permutation 

approach. In this paper, a medical image encryption 

and compression scheme has been discussed. In this 

work they employed compressive sensing to firstly 

compress and encrypt the plaintext, and the 

measurement matrix is generated using chaotic 

Chebyshev map.  

 

Sujoy Paul and Bitan Bandyopadhyay Et al. [9] in 

this paper, a histogram-based image compression 

technique is discussed based on multi-level image 

thresholding. The gray scale of the image is divided 

into crisp group of probabilistic partition. Shannon’s 

Entropy is used to measure the randomness of the 

crisp grouping. The entropy function is maximized 

using a popular meta- heuristic named Differential 

Evolution to reduce the computational time and 

standard deviation of optimized objective value. In 

this paper, an image thresholding base dd algorithm 

is discussed for image compression. Shannon’s 

Entropy is maximized to obtain the best threshold 

Differential Evolution is used to reduce the 

computational time by a great extent. The 

background of the discussed algorithm is explained 

with proper reasoning. Several applications of the 

discussed algorithm have also been pointed out. 

Anima Dutta Et al. [10] they discussed an 

optimization-based medical data compression 

technique, which is robust to transmission errors. 

They discussed a fuzzy-logic-based route selection 

technique to deliver the compressed data that 

maximizes the lifetime of WANETs. The technique is 

fully distributed and does not use any 

geographical/location information. They 

demonstrate the utility of the discussed work with 

simulation results. The results show that the 

discussed work effectively maintains connectivity of 

WANETs and prolongs network lifetime.  

 

Nitu Rani and Savita Bishnoi Et al. [11] the main 

purpose of image compression is to reduce the 

redundancy and irrelevancy present in the image, so 

that it can be stored and transferred efficiently. 

Depending on the reconstructed image, to be exactly 

same as the original or some unidentified loss may 

be incurred, two techniques for compression exist. 

Two techniques are: lossy techniques and lossless 

techniques. They are analyzing comparative 

performance of DCT & DWT transforms based on 

various parameters.  In this paper comparative 

analysis of image compression is done by two 

transform methods, which are Discrete Cosine 

Transform (DCT) & Discrete Wavelet Transform 

(DWT).  

 

Christos Boutsidis, Anastasios Zouzias, Michael 

W. Mahoney and Petros Drineas Et al. [12] they 

study the topic of dimensionality reduction for k-

means clustering. Dimensionality reduction 

encompasses the union of two approaches: feature 

selection and feature extraction. A feature selection-

based algorithm for k-means clustering selects a 

small subset of the input features and then applies k-

means clustering on the selected features. In this 

paper, their focus was on dimensionality reduction 

methods that work well in theory. They presented 

three such approaches, one feature selection method 

for k-means and two feature extraction methods.  

 

The theoretical analysis of the discussed methods is 

based on the fact that dimensionality reduction for 

k-means has deep connections with low-rank 

approximations to the data matrix that contains the 

points one wants to cluster..Neha S. Korde and Dr. A. 
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A. Gurjar Et al. [13] they discuss about a simple and 

lossless compression method for compression of 

medical images. Method is based on wavelet 

transform of medical application. Wavelets provide a 

mathematical way of encoding information in such a 

way that it is layered according to level of detail. 

Medical image compression is the current research 

area of interest. In this paper focus is on the 

implementation of lossless image data code, when 

the input image data is encrypted before using 

compression technique. Hence this is more suitable 

for the transmission of Medical images for 

Telemedicine application. they are using different 

types of wavelet-based compression which has much 

better coding efficiency and less computational 

complexity.  

 

Stephan A. Rein, Frank H.P. Fitzek, Clemens 

Gühmann and Thomas Sikora Et al. [14] This paper 

introduces the wavelet image two-line (Wi2l) coding 

algorithm for low complexity compression of images. 

The algorithm recursively encodes an image back-

wards reading only two lines of a wavelet sub-band, 

which are read in blocks of 512 bytes from flash 

memory. The algorithm builds on the principle of 

wavelet backwards coding, which encodes the 

picture starting from the lowest wave-let level, 

reverses the com-pressed bit stream, and decodes 

starting from the top-level. From the evaluation they 

conclude that the coding algorithm achieves 

compression performance that outperforms the JPEG 

technique and is competitive to JPEG 2000 and 

Google WebP in that it (a) gives for very high 

compression rates similar or even better quality and 

(b) for the specific application of lower resolution 

and natural images gives very similar performance 

than the state- of-the-art. 

 

III.CONCLUSION 
 

After the reading so many paper we found that the 

problem is even more severe when a block crosses 

an image boundary. Here, they really pulverize 

important picture data and the scandalous blocky 

curios of the JPEG pressure show up. A consistent 

result in enhancing such calculations is to be less 

visually impaired. In this manner, one uses semantic 

picture data, the alleged picture highlights, similar to 

edges or corners, to choose which the imperative 

data substance of the picture is in the pressure step. 

The problem of image compression based on 

wavelet packet is mentioned in following step: The 

parent–child relationships of tree structures are 

difficult to define and the probability of zero-trees 

are greatly reduced in the Wavelet Packet. Complex 

quantization process of JPEG. Bad PSNR in images of 

rich textures and higher visual quality in the region of 

texture area. Difficult to design structure reference. 

We can say that a cluster based image compression 

technique is gives better output. The cluster 

algorithms apply for the find comparable and 

disparate bundle reference for the creation of code 

book. The bunch calculation assembles the parcel, 

for this situation utilized k- implies calculation. K-

implies is maybe the most well-known bunching 

strategy in metric spaces.  

 

At first k bunch centroids are chosen indiscriminately; 

k-implies then reassigns every one of the focuses to 

their closest centroids and recomputed centroids of 

the recently gathered gatherings. The cluster based 

image compression technique with k-means 

clustering technique for the grouping of packet can 

be used to compress the image for better 

parameters psnr and mess value. Also we found that 

the particles of swarm optimization process are used 

to define the fitness constraints according to the 

difference value of structure reference packet for 

image compression. PSO was proposed by Eberhart 

and Kennedy. The PSO is a populace put together 

hunt calculation based with respect to the recreation 

of the social conduct of winged animals, honey bees 

or a school of fishes. PSO, first means to graphically 

reenact the effortless and eccentric movement of a 

winged creature people. 
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