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Abstract- The development of computer and network technologies, image with mixed text, graphics and
natural picture are seen everywhere, such as captured screen, web page, scanned electronic documents,
dides, posters, compound images and so on. Compound image compression is one of the real-time
applications of computer screen image transmission. It is used to reduce the amount of data required to
present the digital image and to improve the appearance of an image to a human observer and also to
extract quantitative information. To compress a compound image various types of lossy and lossless
algorithms are used. This research work deals with the preprocessing, macroblock divisions,
transformations, quantization, text block and non-text block analysis, lossy and lossless algorithms are
used to compress a compound image to produce a high compression ratio, less compression time and
decompression time and high PSNR value than the existing method.
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I.  INTRODUCTION

Digital image processing refers to processing digitages by means of a digital computer. It is cosgul of
finite number of elements, each of which has ai@ddr location and value. These elements are nefetio as
picture elements, digital elements, pels and tlelg [1]. The pixel is the term most widely used to denht&
elements of a digital imag®igital image processing is used in many appliceitke industrial inspection fc
tracking and monitoring, mézhl images for visualization, reconstruction, gft correction and disea
guantification, satellite imaging for weather andvieonmental conditions monitoring, telecommunioati
cinema, image synthesis, scientific visualizatiomd daw enforcementor license plate reading, finger pr
checking and speed [2] [Fxample for the Compound image is shown in the fiéigt
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FIGURE 1: EXAMPLE FOR COMPOUND IMAGE.

Here peprocessing is used to improve the quality of iesadf the images are too noisy blurred, the
imagesshould be filtered and sharpened. In image proegssilters are mainly used to suppress the |
frequencies in the image [4] [5]h& various types dinear and non-linear filters axesec to reduce the noise.
After preprocessingraimage, the images should be segmented and cosigirdsas to be done. There are -
types of compressions like lossy and lossless cesspn. For lossy and lossless compression va

algorithms are used to compress a compound imafier dompressiol the decompression process has t
made to get the original compound im:

The paper is structured as follows. In sectioexisting systemsre discussed. Sectiondiscusses about
Proposed systems. In SectibrMethodology is dealt wittSection 5 deals with theonclusion and Section 6
deals with thd-eature enhanceme
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[I.  EXISTINGSYSTEM

In the existing United Coding Method (UC) used saléossless coding techniques such as Run-Length
Encoding (RLE), Portable Network Graphics (PNG) a@zip are combined into H.264 hybrid coding, and
macroblock is the basic coding unit. Preprocesirmplemented to remove noise which helps to imprthe
compression ratio of an image. In this UC methaatjous types of compound images are used such &s PP
word, desktop and web image. PNG filter is usedpfeprocessing and preprocessed image is segmentest
block and non-text block. To compress an image goiger a lossless algorithm is applied to text bland
lossy algorithm, RLE coder is applied to non-telick for compression. Using United Coding methad snd
non-text block is combined and finally compressiatio and PSNR value is calculated [6].

[ll. PROPOSELCSYSTEM

In this proposed Integrated coding method variggeg of compound images like Normal Image, Word
Image, Desktop Image, PPT Image and Web imagestaden for compression. Before compressing a
compound image, pre-processing is implemented darpound images to reduce the noise. For pre-priogess
median filter is used. Preprocessed image are sggohesing macroblock based technique which segntbat
image as 16X16 non overlapping blocks which arenseged as text block and non-text block [7]. H.264
algorithm is used to compress text block and Deflagorithm is used to compress non-text blockthia
existing method PNG, gzip and run-length encodiggrithms are used for compressing the compoung@sa
So while comparing both existing and proposed nttite proposed method gives the high compressitm, r
less compression time and decompression time agid PENR value than the existing method. The prapose
Integrated Coding method provides better resukeesily for Web Images.

IV. METHODOLOGY

The proposed scheme uses Integrated Coding metlnich vis the combination of lossy and lossless
algorithm. The original compound image is firstlseprocessed using median filter. Preprocessed comdpo
image are segmented as 16 X 16 macroblock andhthizoblock are segregated as text and non-texkbloc
using threshold value. Discrete Cosine Transforr@T{Pand Quantization is applied to Text block anohN
Text block. Deflate, lossless algorithm appliedhte quantized text block and H.264, lossy algoritpplied to
the quantized non-text block for compression.

This greatly enhanced the proposed algorithm imseof compression time and decompression time. The
above processes are depicted in the Figure 2. below
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FIGURE 2: FLOWCHART
A. Preprocessing

The preprocessing methods are used in most imagenaaication systems which help to reduce image data
size. It improves the quality of images. If the gea are too noisy or blurred it should be filteaed sharpened.
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In image processing, filters are mainly used topsegs either the high frequencies in the image osing the
images or the low frequencies, i.e. enhancing ¢eadimg edges in the image [8]. In this proposeedrated
Coding method Median Filter is used for preprogegsiThe success of the median filters in the image
processing is based on two intrinsic propertieseqatgservation and efficient reduction of the inspud noise.

The median filter calculates the median value byt fsorting all the pixel values from the surroungli
neighborhood into numerical order and then reptadire pixel being considered with the middle pialue. If
the neighborhood under consideration contains @m emimber of pixels, the average of the two mighdke|
values is used.

B. Segmentation

The segmentation is a two-step procedure, inclubingk classification and refinement segmentatioh |
The first step is to classify 16x16 non-overlappigcks into text and non-text blocks. Each blackdanned to
count the number of different colors. If the col@lue is larger than a threshold T1 (T1= 32), theclh is
classified as the non- text block. Otherwise, itlsssified as text block. The underlying assumpi®that a
continuous tone picture generally exhibits a langenber of different colors. The block classificatibased on
counting different colors can be extremely fasguré 3 shows the process of segmentation durindetection
of text and non-text block.

16X16 Macroblock

'

Color Counting

Color count
>T1 (T1=32)

A
Text Block Non-Text Block

FIGURE 3: FLOWCHART FORSEGMENTATION
C. Quantization

In Quantization process initially the source imagelivided into macroblocks. Discrete Cosine Transf
(DCT) is applied to macroblocks for color transfation [10]. This step transforms the input image teet of
values or color components. Color components arwearted as RGB and from RGB again it converts into
YCbCr color components.

It works on the principle that as human eye peesighanges in brightness better than changes am, col
focus more on brightness than the actual brightteegd. YCbCr stores more relevant data at a loaesuracy
than RGB. Moreover, it is well known that the RG@mponents of color images are highly correlated.[11

Integrated Coding method is used YCbCr as it regmssthe human perception of color more closelyn tha
the standard RGB model used in computer graphiabazae and stores more relevant data at a loweracyg.
The output of the YCbCr is shown in the Figure gpestively.

Y Component Cb Component Cr Component

Figure 4

155



International Journal of Computational I ntelligence and I nformatics, Vol. 2: No. 2, October - December 2012

A magnitude of the sampled image is expressed digi@l image in image processing and the transitio
between continuous values of the image functioniendigital equivalent is called quantization. Tiember of
guantization level should be high enough for hurparspective of fine shading details in the imagguie 5
shows the effect of quantizing a compound image.

FIGURE 5: QUANTIZATION

D. Text and Non-Text Block Analysis

During segmentation, text blocks are identifiedeflBte algorithm is applied to each text block. IB&f is a
lossless data compression algorithm and it is abomation of the LZ77 algorithm and Huffman coditigach
text block is compressed using a combination ofltFé7 algorithm and Huffman coding. The Huffmanese
for each block are independent of those for previou subsequent blocks. The LZ77 algorithm may aise
reference to a duplicated string occurring in avipngs block up to 32K input bytes before [12]. Fig® shows
the text block analysis using Deflate algorithm.

A

FIGURE 6: TEXT BLOCK ANALYSIS

H.264 is used to compress a non-text block in camgamage. H.264 using distortion separates the tex
and picture block. This approach used a segmentafidven adaptation strategy to change the H.264
guantization parameter on a 16x16 pixel macrobloasis. Figure 7 shows the non-text block analysiagu
H.264 algorithm.

FIGURE 7: NON-TEXT BLOCK ANALYSIS

H.264 helps to achieve better image qualitjoimer possible storage space and transfer imagiekly in
the condition of limited bandwidth. It increasesdsithe compression ration under the premise of@guality
which would resolve the contradiction between thage compression efficiency and real time transonss

E. Results of Integrated Coding and its Performance Analysis

The performance of Integrated Coding with the cphad# preprocessing the image by Median Filter has
been tested in various types of compound imagek agcnormal, word, PPT, desktop and web image. An
experiment was conducted for the image size 531X and for different file formats namely JPEGFH]
BMP, PNG and JP2. The average PSNR value for var@ompound images is shown in Table 1. The Quality
of the image is compared for both existing and pssl method and it showed that the proposed method
Integrated Coding provides better result than #istieg method United coding.
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Table 1: Average PSNR in db for Compound Images

Images United | Integrated
Normal Image 21.49 23.02
Word Image 25.35 26.28
PPT Image 30.97 31.99
Desktop Image| 21.66 23.1
Web Image 33.95 34.61

The Quality of image is high for Web Images. Bypiihg the proposed method the PSNR achieved is
34.61 db for Web Images. Figure 8 shows the graphépresentation of PSNR value for compound images
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FIGURE 8: PSNRVALUE FOR COMPOUND IMAGES

The Compression time for the image is compared dé@tvwexisting and proposed methods and the average
compression time for the various compound imagesabulated in the Table 2. From the table, Congiwas
time to compress an image is less in proposed methpecially for Web images.

Table 2: Average Compression Time in secs for Camgdmages

Images United | Integrated
Normal Image 0.31 0.3
Word Image 0.62 0.56
PPT Image 0.74 0.66
Desktop Image| 0.46 0.4
Web Image 0.48 0.29

The Compression time for Web images in United Cgdin0.48 secs where as in Integrated Coding it is
0.29 secs. It proved that Integrated Coding isebethan the United Coding method. Figure 9 shoves th
graphical representation of Compression Time fonpound images.
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FIGURE 9: COMPRESSIONTIME FOR COMPOUND IMAGES

The decompression time for the compound imagescompared between existing and proposed and the
average compression time are tabulated in the Talffeom the table, it is observed that decompoessine is
less in Integrated coding than United Coding.

Table 3: Average Decompression Time in secs for @amd Images

Images United | Integrated
Normal Image 0.38 0.37
Word Image 0.67 0.61
PPT Image 0.81 0.73
Desktop Image| 0.53 0.48
Web Image 0.55 0.35
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Decompression time for Web images is 0.35 secstegtated where as in United it is 0.55 secs. ghated
Coding provide better results for different typdscompound image especially for Web images. Figloe
shows the graphical representation of Decompressime for compound images.

Average Decompression Time in secs
for Compound Images
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FIGURE 10: DECOMPRESSIONTIME FOR COMPOUND IMAGES

V. CONCLUSION

In integrated coding method various typesahpound images like Normal Image, Word Image, Diskt
Image, PPT Image and Web images are taken for @awijon. H.264 algorithm is used to compress tedkbl
and Deflate algorithm is used to compress nonddotk. In the united coding method PNG, gzip and-ru
length encoding algorithms are used for compres$iagompound images.

So while comparing both existing and proposetthod, the proposed method gives the high conipress
ratio, less compression time and decompression &ntk high PSNR value than the existing method. The
proposed Integrated Coding method provides begrltrespecially for Web Images.

VI. FUTURE ENHANCEMENT

In Future, Integrated coding method canrdeaced by Layer based and Object based image essiqpn.
It has been implemented to compress compound im&gether different lossy and lossless algorithias be
used to improve the performance of the compregsitm and quality of the image.
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