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  ABSTRACT: 

In the present time of multimedia, the requirement of image/video storage and transmission for video      conferencing, 

image and video retrieval, video playback, etc. are increasing exponentially. As a result, we need for better 

compression technology is always demand. In Modern applications need  addition to high compression ratio, also 

demand for efficient encoding and decoding processes, so that computational constraint of many real-time applications 

is satisfied.Two widely used spatial domain compression techniques are discrete wavelet transform and multi-level 

block truncation coding (BTC). DWT method is used to stationary and non-stationary images and applied to all 

average pixel value of image. Muli-level BTC is a type of lossy image compression technique for grayscale & colour 

scale images. It divide the original images into blocks and then uses a quantizer to reduce the number of grey levels in 

each block whilst maintaining the same mean and standard deviation. In this paper is studied of Multi-level BTC and 

DWT technique for for gray and color image.  
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1. INTRODUCTION 

The morden multimedia technology and growth of Graphical user interface based software have made 

digital image data an inherent part of modern life. At the point when a 2-D light power work is sampled and 

quantized to make an advanced picture, the amountof information created might be expansive in volume that 

it results in tremendous storage, processing and communication requirements. Therefore, the theory of data 

compression becomes more and more important for reducing the data redundancy to save more hardware 

space and transmission bandwidth.  

 

In computer science and information theory,The data compression is the process of encoding 

information using less number of bits or some other information bearingunits. Data compression is useful as it 

helps to lessen the utilization of costly assets, for example, hard circle space or transmission data transfer 

capacity. BTC is a basic and quick lossy pressure system for dark scale pictures and shading pictures. The 

essential thought of BTC is to perform protecting quantization for squares of pixels. The info picture is 

separated into non-covering squares of pixels of sizes 4×4, 8×8,16×16, etc. Mean and standard deviation ofthe 

squares are determined. Mean is considered as the threshold and recreation esteems are resolved utilizing 

mean and standard deviation. At that point a bitmap of the square is inferred dependent on the estimation of 

the edge which is the compressed or encoded picture. Utilizing the reproduction esteems and the bitmap the 

remade picture is created by the decoder. In this way in the encoding procedure, BTC produces a bitmap, 

mean and standard deviation for each block. It gives a pressure proportion of 4 and bit rate of 2 bits for each 

pixel, when a 4×4 square is considered. This technique gives a good compression without degradation on the 

recreated picture. Yet, it demonstrates a few ancient rarities like stair case impacts or tattered state close to the 

edges. Because of its effort lessness and simple execution, BTC has increased more enthusiasm for its further 

advancement and application for picture pressure[1-3].  To enhance better nature of the reproduced picture 

and for the better pressure proficiency a few variations of BTC have been produced amid the last numerous 
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years. Total Moment Block Truncation Coding (AMBTC) is the higher mean and lower mean of each square 

and utilize this amount to quantize yield. AMBTC gives Good picture quality than picture pressure utilizing 

BTC. Futhermore, the AMBTC is very quicker contrasted with BTC. The calculation is computationally 

quicker on the grounds that it includes basic diagnostic formulae to figure the parameters of the edge highlight 

in picture square. Recreated pictures are of better quality as per human perceptual experience. The calculation 

speaks to the picture as far as its double edge map, mean data, and the force data on the two sides of the 

edges[4-5]. 

 

2. LITERATURE REVIEW 

Rakesh Biswas et al. [1], this paper exhibits a high accuracy low territory lifting based engineering for 

the bound together execution of both lossy and lossless 3D staggered Discrete Wavelet Transform (DWT) 

utilizing LeGall 5/3 wavelet and Cohen-Daubechies-Feauveau (CDF) 9/7 wavelet. The proposed framework 

is parallel-pipelined, and asset is shared between the lossy and lossless modes, delivering a throughput of 2 

yields/clock and accomplishing a fast and low zone arrangement. The information width of the plan is taken 

as 20 bits to achieve a high PSNR esteem for staggered 3D DWT. Focusing on a convenient and continuous 

arrangement, the proposed design was effectively actualized on Xilinx Virtex-5 arrangement Field 

Programmable Gate Array (FPGA), accomplishing a clock speed of 290 MHz with a power utilization of 

467 mWat 200 MHz clock recurrence. The structure has likewise been executed in UMC 90 nm CMOS 

innovation, which expends 329 mW control at 200 MHz clock recurrence. The proposed arrangement might 

be designed as lossless or lossy pressure, in the field of 3D picture pressure framework, as indicated by the 

need of the client. 

 

Shih-Lun Chen et al. [2017], color and multispectral image compression using Enhance block 

truncation code is proposed [2]. These techniques are based on standard deviation and mean. This technique 

is applied to satellite image and reshapes the satellite image. The satellite image is divided into various sub-

blocks. After calculate mean values, all number of pixel in sub-block are compared to the mean and 

according to the mean all pixel value is replaced by binary number. Finally MSE, PSNR and compression 

ratio are calculated for the Enhance block truncation code for satellite image[9].  

 

Sunwoong Kim et al. [2016], with the proceeding with development of present day correspondence 

advancements, interest for picture information pressure is expanding quickly. Systems for accomplishing 

information pressure can be partitioned into two fundamental methodologies: spatial coding and Transform 

coding. This examination paper shows a proposed strategy for the pressure of computerized pictures utilizing 

crossover pressure technique dependent on Block Truncation Coding (BTC) and Walsh Hadamard 

Transform (WHT)[10]. The target of this cross breed approach is to accomplish higher pressure proportion 

by applying BTC and WHT. A few grayscale test pictures are utilized to assess the coding efficency and 

execution of the half breed strategy and contrasted and the BTC and WHT individually. It is for the most part 

demonstrated that the proposed technique gives better outcomes. Preparing reliance in the traditional 

calculation is expelled by dividing the information picture and changing neighboring reference pixel setup. 

Trial results demonstrate that the parallel execution definitely lessen preparing time by 6~7 occasions with 

critical visual quality enhancement. 

 
C. Senthil kumar et al. [2016], in this paper, picture pressure assumes crucial job in sparing 

memory storage room and sparing time while transmission pictures over system. The shading and 

multispectral picture is considered as information picture for the picture pressure. The proposed system with 

Enhanced Block Truncation Coding [EBTC] is connected on segment of shading and multispectral picture. 

The part picture is partitioned into different sub squares. Subsequent to assessing mean qualities, the quantity 
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of bits can be diminished by Enhanced Block Truncation Coding. At long last, pressure proportion table is 

produced utilizing the parameters, for example, MSE, SNR and PSNR. The proposed technique is executed 

through standard shading and multispectral pictures utilizing MATLAB Version 8.1 R2013a. 

 

Jing-Ming Guo et al. [2014], Square truncation committal to composing (BTC) has been idea of 

very affordable pressure system for a long time. In addition, this technique can give great preparing 

effectiveness by mishandling the nature parallelism favored point of view of the spot scattering, and 

unfathomable picture quality can in like manner be offered through co-streamlining the class organize and 

diffused cross section of the touch spread. According to the exploratory results, the proposed DDBTC is 

superior to anything the past oversight diffused BTC with respect to various target picture quality evaluation 

procedures similarly as getting ready efficiency. A balanced Block Truncation Coding using max-min 

quantizer (MBTC) is proposed in this paper to overcome the recently referenced inconveniences. In the 

conventional BTC, quantization is done reliant on the mean and standard deviation of the pixel regards in 

each square. In the proposed procedure, as opposed to using the mean and standard deviation, a typical 

estimation of the most outrageous, least and mean of the squares of pixels is taken as the edge for 

quantization. 

 

Jayamol Mathews et al. [2013], with the developing media innovation, picture information has 

been produced at high volume. It is in this manner vital to diminish the picture record sizes for capacity and 

compelling correspondence. Square Truncation Coding (BTC) is a lossy picture pressure strategy which 

utilizes minute safeguarding quantization technique for packing computerized dark dimension pictures. 

Despite the fact that this technique holds the visual nature of the reproduced picture with great pressure 

proportion, it demonstrates a few antiques like staircase impact, shoddiness, and so on close to the edges. A 

lot of cutting edge BTC variations announced in writing were concentrated and it was discovered that 

however the pressure effectiveness is great, the nature of the picture must be made strides. An changed 

Block Truncation Coding using max-min quantizer (MBTC) is proposed in this paper to crush the recently 

referenced impediments. In the customary BTC, quantization is done subject to the mean and standard 

deviation of the pixel regards in each square. In the proposed technique, instead of using the mean and 

standard deviation, a typical estimation of the most outrageous, least and mean of the squares of pixels is 

taken as the edge for quantization. Test investigation demonstrates an enhancement in the visual nature of 

the reproduced picture by decreasing the mean square blunder between the first and the remade picture. 

 

Table 1. Summary of Literature Review 

Title Publication and 

Year 

Methodology Parameter 

 

A High Precision-Low 

Area Unified 

Architecture for Lossy 

and Lossless 3D Multi-

Level Discrete Wavelet 

Transform 

 

IEEE 

Trancation, 

2017 [1] 

 

Image 

compression 

using 

CDTDDC 

based coding to 

compress both 

gray and color 

image. 

 

PSNR = 38.7 dB for Lena, 

PSNR = 37.4 dB for flower, 

PSNR = 37.3 dB for butterfly 

image 

A Cost and Power 

Efficient Image 

Compressor VLSI Design 

with Fuzzy Decision and 

Block Partition for 

IEEE 

Trancation, 

2017[2] 

Image 

compression 

using fuzzy 

decision based 

plock prtition 

PSNR = 35.81 for Lena, 

PSNR = 36.02 dB for 

Airplane, PSNR = 34.78 dB 

for Peppers image 
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Wireless Sensor 

Networks 

technique  

 

RGBW Image 

Compression by Low-

Complexity Adaptive 

Multi-Level Block 

Truncation Coding 

 

IEEE 

Trancation, 

2016 [3] 

 

Image 

compression 

using adaptive 

multi-level 

BTC technique 

 

PSNR = 34.04 for Lena, 

PSNR = 33.89 dB for Pepper, 

PSNR = 32.78 dB for Baboon 

image 

 

Color and Multispectral 

Image Compression using 

Enhanced Block 

Truncation Coding [E-

BTC] Scheme 

 

IEEE 

Conference, 

2016[4] 

 

Image 

compression 

using ehance 

based coding to 

compress both 

gray and color 

image. 

 

PSNR = 32.81 for Lena, 

PSNR = 31.72 dB for 

Airplane, PSNR = 30.78 dB 

for Peppers image 

 

Improved Block 

Truncation Coding Using 

Optimized Dot Diffusion 

 

IEEE 

Trancation, 

2014[5] 

 

Image 

compression 

using dot 

diffusion based 

plock prtition 

technique 

 

PSNR = 28.90 for Lena, 

PSNR = 31.22 dB for Pirate 

mage 

 

Modified BTC Algorithm 

for Gray Scale Images 

using max-min Quantizer 

 

IEEE 

Conference, 

2013[6] 

 

Image 

compression 

using gray 

BTC technique 

 

PSNR = 28.03.81 for Lena, 

PSNR = 29.42 dB for Pepper 

Image 

 

 

3. PROPOSED METHODOLOGY 

Transmission and storage of raw images require huge quantity of disk space. Hence, there is an urgent 

need to reduce the size of image before sending or storing. The best possible solution to the problem is to use 

compression methods where the compression of data on digital images are made to reduce irrelevance and 

redundancy of the image data to be able to efficiently store or transmit data.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Proposed Methodology 
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The best possible solution to the problem is to use compression methods where the compression of 

data on digital images are made to reduce irrelevance and redundancy of the image data to be able to 

efficiently store or transmit data. The greater part of the current pressure strategies utilized have their 

negatives and an improved method which is quicker, viable and memory proficient can fulfill the necessities 

of the client. 

 

 Discrete Wavelet Transform 

 

Wavelets are signals which are nearby in time and scale and by and large have a non-periodic signal. A 

wavelet is a waveform of viably restricted length that has a normal estimation of zero. The term 'wavelet' 

originates from the way that they incorporate to zero; they wave here and there over the hub. Numerous 

wavelets likewise show a property perfect for minimal flag portrayal: symmetry. This property ensures that 

data isn't over addressed. A banner can be crumbled into many moved and scaled depictions of the primary 

mother wavelet. A wavelet change can be utilized to break down a flag into segment wavelets. When this is 

done the coefficients of the wavelets can be demolished to expel a portion of the subtleties. Wavelets have 

the extraordinary preferred standpoint of having the capacity to isolate the fine subtleties in a flag. 

Exceptionally little wavelets can be utilized to separate extremely fine subtleties in a flag, while expansive 

wavelets can distinguish coarse subtleties. What's more, there are a wide range of wavelets to look over. 

Various types of wavelets are: Morlet, Daubechies, etc.  

 

This method initially deteriorates a picture into coefficients called sub-groups and after that the 

subsequent coefficients are contrasted and a limit. Coefficients below the threshold are set to zero. At last, 

the coefficients over the limit esteem are encoded with a misfortune less pressure method. The pressure 

highlights of a given wavelet premise are basically connected to the general scarceness of the wavelet space 

portrayal for the flag. The idea behind pressure depends on the idea that the ordinary flag part can be 

precisely approximated utilizing the accompanying components few guess coefficients  and a portion of the 

detail coefficients. 

 

 
 

Fig. 2: The structure of the wavelet transform based compression. 

 
The means of pressure calculation dependent on DWT are depicted beneath:  

 

 Decompose Choose a wavelet; pick a dimension N. Register the wavelet. Deteriorate the signs at 

level N.  

 Threshold detail coefficients For each dimension from 1 to N, an edge is chosen and hard 

thresholding is connected to the detail coefficients.  

 Reconstruct Compute wavelet remaking utilizing the first estimate coefficients of level N and the 

changed detail coefficients of levels from 1 to N. 
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 Multi-level Block Truncation Code 

The Encoder and decoder square of the staggered square truncation code calculation is appeared if 

figure 2. Encoder part of the proposed calculation demonstrates that the first picture is partitioned into three 

sections for example R part, G segment and B segment. Threshold value means the average of the maximum 

value (max) of „k × k‟ pixels block, minimum value (min) of „k × k‟ pixels block and 1m  is the mean value 

of „k × k‟ pixels block. Where k represents block size of the color image. So threshold value is[7-8]: 

 

 

                                                                                                                                               (1) 
Every edge esteem is going through the quantization square. Quantization is the way toward mapping a 

lot of info fragmentary qualities to an entire number. Assume the partial esteem is under 0.5, at that point the 

quantization is supplanted by past entire number and in the event that the fragmentary esteem is more 

prominent than 0.5, the quantization is supplanted by next entire number. Every quantization esteem is going 

through the bit guide square. Bit delineate each square is spoken to by '0' and '1' bit guide. In the event that 

the Threshold esteem is not exactly or equivalent to the information picture esteem then the pixel estimation 

of the picture is speak to by '0' and on the off chance that the edge esteem is more noteworthy than the 

information picture esteem, the pixel estimation of the picture is spoken to by '1'. 

 

 Error-compensated scalar quantization 

 

The application of ICDF in the TDDC-based coding aims at a better interpolation and a lower 

compression cost. However, when the compression happens, the interpolation efficiency as well as the 

coding efficiency will be limited by the distortion occurring on those filtered pixels (denoted as ~x) that will 

be used for interpolation. To solve this problem, we purpose to reduce the sum of square error (SSE) 

distortion of ~x as much as possible via controlling the quantization error of the transformed macro-block 

based on an error-compensated scalar quantization (ECSQ). 

 

4. CONCLUSION 

Such method is suitable in situations where image or image is compressed once but decoded 

frequently. Plainly the interpreting time because of spatial area based pressure is substantially less than that 

of the sub-band pressure systems. In his paper the study of discrete wavelet transform, mult-level block 

truncation code and error-compensated scalar quantization technique. Further work of this paper is to 

implement proposed algorithm in MATLAB software and compare result in base paper.   
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