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Abstract— An image basically a 2D signal processed by the 
human visual system. The signal representing images are 
usually in analog form, but for processing, storage, 
transmission and computing by computer application 
analog images are converted from analog to digital  form. 
A digital image is a 2D array of pixels. Digital images are 
used in medical science, security techniques, and 
transmission, for storing memories & for many  purposes 
in human life. Digital image consume storage in digital 
devices as well as size of image may cause problem for 
transmission of digital image over a network hence  we 
need some compression method to reduce image size w.r.t 
to storage. Image compression process use two  technique 
to compress image lossless image compression & lossy 
image compression. In lossless image compression image in 
compress in such a way that in decompressing process 
original image is retrieve as it is without any loss but in 
lossy image compression an image is compressed by 
removing some information that are not needed for human 
visual system. Lossless image compression use some 
entropy encoding like Run Length Encoding, Huffman 
Encoding , LZW encoding etc. but lossy  image 
compression required some transformation & quantization 
before applying this encoding techniques. Present paper 
deal with lossy image compression with DCT (Discrete 
Cosine Transform) & DST (Discrete Sine Transform) & 
give a comparative study of lossy image compression with 
these two transformation. 
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1. INTRODUCTION 

Because the human eye is very tolerant of approximation 
error  in  an  image.  Hence  we  may  decide  to  exploit    this 

images used for security, financial purpose cannot  be 
compress using lossy image compression because these  type 
of image cannot tolerate even a single error in image. Lossy 
image compression use some transformation, quantization & 
entropy encoding to compress an image. In this paper we use 
DCT & DST for transformation, standard quantize table & 
RLE (Run length Encoding) as entropy encoding. Both 
transformation work on 8*8 or 16*16 block of pixel matrices 
of image. To apply these transformation image pixel matrix is 
divided in to 8*8 or 16*16 block, each block passes through 
the transformation module & then after quantization we apply 
encoding techniques to compress image. This paper give an 
analytical overview of image compression using DCT & 
image compression using DST. Process is as follow 

 

 

Fig 1: Lossy Image Compression with DCT/DST & RLE 
 
 DCT (Discrete Cosine Transform) [1] 

DCT convert an image into its equivalent frequency 
domain by partitioning image pixel matrix into blocks of size 
N*N. An image is a 2D pixel matrix hence 2D DCT is used to 
transform an image. 

2-D DCT can be defined as 
N 1 N 1 

tolerance to produce increased compression, at the expense  of Cu, vu(v) f x, ycos 2x 1u cos 2y 1v  1
image quality by reducing some pixel data or information. 
Lossy image compression compress the image by adding some 

 
x 0 

 
y 0 

   
   

error (noise) in the image or by removing some information 
from  that  can  be  tolerable  for  human  visual  system.   The 

for u, v = 0,1,2,…,N −1. 
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Quantization
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 2 A Quantizer simply reduces the number of bits needed to

 
store

 

the transformed coefficients by reducing the precision of
 
those
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v
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lossy
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cu,v represents   frequency   value 
 
for

 
u,
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&
 

process and is the main source of compression in an
 
encoder.

 

f
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color

 
value
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The   quantization   matrix   is   designed   to   provide    

 
more

 

resolution to more perceivable frequency components 
 
over

 

less perceivable  components  (usually lower  frequencies
 
over
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3
high frequencies) in addition to transforming as

 
many

 

components to 0, which can be encoded with
 

greatest
 

efficiency.  If DCT  used  as  a  transformation then  each
 
DCT

 

for u  0
 

block is quantize using following
 
formula

 
 

DCT (i, j)
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QDCTi,
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
 QT(i, j) 

 


7

for v  0
 & this QDCT block dequantize by following

 
formula

 

DCTi, jROUND QDCT(i, j) * QT(i, 
 
j)

 
8



DST
 
(Discrete

 
Sine

 
Transform)

 
[7]

 

DST work as same as DCT it also convert 2d pixel
 
matrix

 

in frequency
 
domain.

 
For i, j= 0, 1, 2, 3…….,

 
N-1

 

Similarly if DST use as transformation then each DST block
 
is

 

quantize using following
 
formula
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2-D DST can be defined
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
DSTi, jROUND QDST(i, j) * QT(i,

 
j)

 
10


Where (i,j) define position of input & output value, QDCT  

 
is
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inverse

 
transformation

 
is

 
defined

 
as
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 DCT block after quantization, QDST is DST block
 
after

 

quantization, QT is standard quantization matrices &  
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Table 1: Quantization Matrices
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