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Abstract— An image withholds lot of computerized information. The digitized information occupies huge storage. The 
stored information is to be transmitted through different networks and hence Image compression is necessitated before it is 
passed over the network. To impose compression on the images, many techniques have been proposed by many persons 
behind. In this paper a point by point perspective of Lossy and Lossless Image compression techniques are surveyed. The 
research survey’s objective is to appraise Image Compression under different image compression Techniques. The stumbling 
blocks of various compression processes could be focused which may pave way to improve the compression ratio for crucial 
fields such as Medical imaging. In Medical field, compression has become vital, as enormous information stockpiling and 
data exchange for diagnosis is the prerequisite. Copious compression Techniques need to be utilized as a part of medicinal 
headway since it is life-threatening to deal with the critical medical data. 
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I. INTRODUCTION 
 
In recent years, innovations in Information 
technology and enhancements in data transmission 
have gained momentum in the area of human 
services. These innovative advances have played an 
extremely solid part in the field of Medical imaging. 
The quantity of advanced medical images has 
expanded quickly on the Internet [1, 3]. The need for 
quick and secure analysis is imperative in the medical 
world. The motivation behind medical image 
compression is to express medical images with only 
essential information, so that the images could be 
effectively stored and transmitted. Decision making is 
crucial to identify the boundary between the essential 
and non-essential information in the medical images 
and it is the sole responsibility of the compression 
techniques to safeguard the entire essential image 
data. There are basically two sorts of image 
compression: lossless and lossy. Lossless coding does 
not allow high compression proportions where as 
lossy accomplish high compression ratio. Image 
compression is the application of Data compression 
on computerized images. The target of image 
compression is to decrease excess of the image 
information so as to have the capacity to store or 
transmit information in a productive structure [2,4]. 
Compression is done for the accompanying reasons 
as to decrease the capacity necessity, handling time 
and transmission length of time. Image compression 
is minimizing the size in bytes of a representation 
record without corrupting the nature of image.  
Numerous applications require vast number of images 
to deal with the issues. Image compression can be 
lossy or lossless. Lossless compression is 
infrequently favored for manufactured images, for 
example, specialized drawings, symbols or funnies. 
This is on account of lossy compression routines, 
particularly when utilized at low piece rates, present 

compression artifacts [7,8,9]. Lossless compression 
techniques might likewise be favored for high esteem 
substance, for example, medical imagery or image 
examines made for archival purposes. Lossy routines 
are particularly suitable for common images, for 
example, photographs in applications where minor 
loss of constancy is adequate to accomplish a 
significant diminishment in bit rate. The lossy 
compression that creates indistinct contrasts can be 
called outwardly lossless. 
 
II. LITERATURE SURVEY  

 
Novel Medical Image Compression Techniques 
based on Structure Reference Selection using 
Integer Wavelet Transform Function and PSO 
Algorithm, 2014, Gaurav Vijayvargiya et al 
proposed a reduction of non-structured packet in 
integer wavelet transform function. The gathering of 
repetitive casing structure was performed by particle 
swarm optimization algorithm. For the era of 
structure of casing whole number wavelet change 
capacity was utilized. Observational assessment of 
PSNR and compression proportion demonstrates that 
the compression achieved is superior to other systems 
in the exploratory procedure. The seeking of excess 
bundle structure devours additional time and builds 
the computational time.  
 
Wavelet transforms and polynomial 
approximation model for lossless medical image 
compression, 2014, Dr.Ghadah AJ-Khafaji had 
executed straightforward Lossless image compression 
technique for packing medical image, in view of 
proficiently misusing the polynomial representation 
model alongside wavelet change. The test indicates 
high compression accomplished with completely 
snorted remaking, its adaptability of utilization 
prompts littler measure of compacted data required. 
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Srikanth.S and Mehr S. (2013) - Compression 
efficiency for combining different embedded 
images In this paper different wavelet families were 
analyzed, A comparative study on the basis of PSNRs 
and bit rates of these families were also presented. 
These algorithms were tested on different images, and 
it is seen that the results obtained by these algorithms 
have good quality and it provides high compression 
ratio as compared to the already existing lossless 
image compression techniques. They applied 
different embedded Wavelet based image coding with 
Huffman-encoder for further compression. In this 
paper they presented the implementation of the 
SPIHT and EZW algorithms with Huffman encoding. 
 
Hybrid Image Compression Using DWT, DCT & 
Huffman Encoding Techniques, 2012 
Harjeetpalsingh and Sakhi Sharma presents a hybrid 
model which is the combination of several 
compression techniques. This paper presents DWT 
and DCT implementation which are the lossy 
techniques together with Huffman encoding 
techniques which are lossless. This paper 
demonstrates that the PSNR and MSE are better than 
the preceding algorithms because of the application 
of DWT and DCT. Good level of compression is also 
achieved. Thus the result shows that the hybrid 
algorithm performs much better in term of peak-
signal-to-noise-ratio with a higher compression ratio.  
 
An Efficient Coloured Medical Image 
Compression Scheme using Curvelet Transform, 
2012, A.Sivanantha Raja et al describes an approach 
to Medical image compression using the curvelet 
transforms. This paper has shown the results over 
various transforms for 2D medical images. It uses the 
curvelet transform in combination with lifting 
wavelet transforms and Huffman coding for Medical 
image compression, which reveals good 
approximation properties for smooth 2D medical 
image. This method gives higher compression ratio 
compared to earlier proposed methods. 
 
Y.Suresh et all (2011) - Lossless image 
compression based on data folding In this paper, 
the basic concepts of data compression is applied to 
modern image and video compression techniques 
such as JPEG, MPEG, and MPEG-4 and so on. The 
basic idea of data compression is to reduce the data 
correlation. By applying Discrete Cosine Transform 
(DCT), the data in time (spatial) domain can be 
transformed into frequency domain. Because of the 
less sensitivity of human vision in higher frequency, 
we can compress the image or video data by 
suppressing its high frequency components which is 
not very much visible and easily noticeable by human 
eye. They introduce a method called Motion 
Estimation (ME), in which similar parts of image in 
previous or future frames are identified and replaced 

the image by a Motion Vector (MV) in order to 
reduce time correlation. 
 
A Survey on Lossless Compression for Medical 
Image, 2011, M.FerniUkrit et al performed a survey 
on various Lossless compressing techniques in 
Medical image. Compression algorithm like lossless 
JPEG, JPEG-LS, JPEG 2000, PNG and CALIC are 
analyzed and it is suggested that JPEG_LS is the best 
algorithm based on compression speed and 
compression ratio.  
 
3D Medical Image Compression using 3D Wavelet 
Coder, 2010, N.Sriraam and R.Shyamsunder 
developed the 3D wavelet coder. Daubechies 4, 
Daubechies  6, sforms were used in this method with 
the encoder like SPIHT,3D SPECK and 3D BISK to 
find out the best wavelet-encoder combination. 
Magnetic Resonance Image (MRI) and X-ray 
AngiogCohen-Daubechies-Feauveau 9/7 and Cohen-
Daubechies-Feauveau5/3 were the four wavelet 
tranrams (XA) used for testing the algorithm. The 
best compression result was given by the 3D Cohen-
Daubechies-Feauveau 9/7 symmetric wavelet with 
the 3D SPIHT encoder  
 
Nilesh B (2000) - Image compression using 
discrete wavelet transform. This paper presents 
various techniques of image compression. And it is 
suggested that, comparing the performance of 
compression technique is difficult unless identical 
data sets and performance measures are used. It is 
found that the lossless image compression technique 
is most effective over the lossy compression 
technique. It is presented that in some area the neural 
network genetic algorithm are used for image 
compression. 
 
III. COMPRESSION TECHNIQUES  

 
There are two sorts of compression algorithm: 
Lossless and Lossy. In the Lossless compression the 
compressed image is absolutely the exact replica of 
the original image. While in Lossy compression the 
compressed image is not the same as the initial one. 
Some level of loss in data could be realized in the 
final image.  
 

 
Figure 1 Compression techniques 
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3.1. Lossless compression Techniques  
Image compression is minimizing the size in bytes of 
a representation document without images to be put 
away in a given measure of plate or memory space. It 
likewise lessens the time required for images to be 
sent over the Internet or downloaded from Web 
pages. Lossless image compression techniques first 
change over the images into the image pixels. At that 
point preparing is done on every single pixel. The 
First step incorporates expectation of next image 
pixel esteem from the area pixels. In the second stage 
the distinction between the anticipated quality and the 
real power of the following pixel is coded utilizing 
diverse encoding systems. Distinctive routines for 
Lossless compression are as per the following:  
 
3.1.1 Huffman Encoding 
In this method the pixel values that occur more 
frequently will be replaced by smaller length codes. 
Lengthier codes are used for the less frequently 
occurring pixels. Huffman coding can decrease the 
document size by 10% to 50% by uprooting the 
insignificant data. With a specific end goal to encode 
images the following steps are carried out:  

1. As the primary activity, the image is 
partitioned into 8X8 sections  

2. Every piece is then coded as a specific 
image 

3. Huffman code is put into operation on the 
individual pieces 

4. Encoding is carried out  
 
3.1.2 Run length encoding  
This method is the simple type of lossless data 
compression. The run length compression procedure 
is effective if there is a long run of similar data. In 
this procedure the arrangement indistinguishable 
image or pixel is supplant and it is known as keep 
running by shorter image [10,11]. The run length 
code dark scale image is spoken to by a grouping (Vi, 
Ri) where Vi is the power of pixel and Ri is the no of 
successive pixel with force as shown in the following 
figure. 
 

 
Figure 2 Run length encoding  

 
3.1.3 Incremental Encoding 
Incremental encoding is enhanced form of run length 
coding of lossless compression. This approach uses 
an array of sequence building up a two dimensional 

object. The algorithms for this coding, try to find 
rectangular region with the same characteristics and 
these regions are coded in a descriptive form as an 
element with two points and a certain structure. The 
problem with this coding is that, it cannot be 
implemented in hardware because of non-linear 
method [11].  
 
3.2. Lossy Compression Technique  
Lossy compression is most commonly used to 
compress multimedia data (audio, video, and still 
images). Lossless compression is typically required 
for text and data files, such as bank records and text 
articles [7,8]. Lossy compression technique provides 
higher compression ratio compared to lossless 
compression. In this method, the compressed image is 
not the same as the original image. There is some 
amount of information loss in the reconstructed 
image. In many cases it is advantageous to make a 
master lossless file that can then be used to produce 
compressed files for different purposes. For example, 
a multi-megabyte file can be used at full size to 
produce a full-page advertisement in a glossy 
magazine, and a 10 kilobyte lossy copy can be made 
for a small image on a web page. Following is the 
representation of the working principle for the Lossy 
compression techniques: 
 

 
Figure 3 Lossy compression schemes 

 
3.2.1 Vector quantization 
Vector quantization (VQ) strategy adds a word 
reference to altered size vectors which are called code 
vectors. A given image is partitioned into non-
overlapping pieces called image vectors. For every 
image vector, the nearest coordinating vector in the 
word reference is resolved and its list in the lexicon is 
utilized as the encoding of the first image vector [14]. 
In view of its quick lookup abilities at the decoder 
side, Vector Quantization-based coding plans are 
typically utilized as a part of mixed media 
applications.  
 
3.2.2 Transformation coding 
In this coding plan, DFT (Discrete Fourier transform) 
and DCT (Discrete Cosine transform) are utilized to 
change the pixel in the first image into recurrence 
space coefficients [16]. Transform coding will 
transform the correlated pixels into a depiction in 
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which they are decorrelated. On average, the new 
values are generally smaller than the previous 
original values and thus the final overall outcome is 
to reduce the redundancy of representation. The 
fundamental notion of accomplishing compression in 
this method is that just couple of critical coefficients 
are chosen and remaining are disposed of. The chosen 
coefficients are further quantized and entropy 
encoding is applied. DCT coding has been the most 
well-known way to deal with Transformation coding.  

 
3.2.3 Wavelet compression  
Wavelet compression includes a method for breaking 
down an uncompressed image in a recursive manner, 
bringing about arrangement of higher determination 
images [12]. The essential phases of wavelet 
compression are performing a Discrete Wavelet 
Transformation (DWT), quantization of the wavelet 
space image sub-band, and encoding these sub-band 
to do the image compression. Image decompression 
or reproduction is accomplished via completing the 
above mentioned phases starting from rear step and 
proceeding towards the first, ie., disentangle, 
dequantize and reverse Discrete Wavelet 
Transformation.  
 
IV. PROCEDURE FOR IMAGE 
COMPRESSION 

 
The general steps involved in compressing an image 
are  
 Specifying the Rate (bits available) and 

Distortion parameters for the target image. 
 Dividing the image data into various classes, 

based on their importance.  
 Dividing the available bit budget among these 

classes, such that the distortion is a minimum.  
 Quantize each class separately using the bit 

allocation information derived in step 3.  
 Encode each class separately using an entropy 

coder.  
 
CONCLUSION  

 
This research paper surveys the idea of image 
compression and different progressive enhancements 
that are utilized as a part of image compression. A 
review is performed on the most key compression 
systems, by studying the fundamental ideas of image 
compression. The paper provides a review of various 
existing lossless image compression techniques, thus 
providing the needed information for medical image 
compression with high quality using both the lossy 

and lossless compression techniques. Further the 
research can be extended by providing the image 
compressions using hybrid models. 
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