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Abstract
  
       Techniques designed to reduce the image size of image data, which features large, and this may lead to loss of part of the image data. The search in the area of compression image and a very large, there are many techniques that focus on one of the stages of compression،  making such techniques known the name of that stage, such as the compression using wavelet transform or compression using quantization , or the compression  using the run length , and others. Access to technical and give a high compression ratio with good quality of the image retrieved in the shortest possible time while retaining the image data, is difficult, there is no one technology that has the advantages of hybridization was therefore used in the techniques of compression in order to achieve images that were in the search the current proposal to integrate the hybrid technology merged between discrete wavelet transform  and scalar quantization , entropy encoding.
System consists of compression  , which consists of three basic components  :
1.Transform. then the application of the wavelet transform  and called on the wavelet transform discrete wavelet transform be more appropriate for the application of the use of computers.  
2. Quantization At this stage, using the scalar quantization , The quantization  means to reduce the number of bits in the one-point using processes Truncation or rounding .
3. Entropy encoding use at this stage to Run-Length Encoding (RLE).  
  demonstrated experimental results on a set of images that color to hybridization techniques in the compression in most cases give better results, have demonstrated the existence of a marked improvement in the results of the previous techniques in all scales.

                                                                        1.Introduction                     
           The use of computer imaging is an important space in all areas, as  the way to acquiring and processing visual information, it is one of the best and most accurate information and expression and the most widely used in many applications, especially after the emergence of communication networks and the proliferation of World Wide Web (WWW). Visual information are transmitted in digital images today, the President of the method of communication in the modern era. Digital image is an important source of information in the world of modern communications systems, accounting for 90% of the volume of data transmitted via the Internet. Images stored in computer files, including files of these images of massive quantities of data, which require the use of methods of storage and efficient transportation routes. The accuracy of the image storage 512 × 512 need to be bits 2,097,152, and to transfer this image via the Internet, it may require a few minutes, depending on the speed of transport[1,2].  Emerged in recent years, many data compression techniques that attempt to reduce the area storage, which included reducing the time required for transmission. In this research was the use of hybridization was in the implementation and designs other ways to take advantage of the benefits of the integrated road, in order to have a size less than the original size, and maintain the quality of the image retrieved in less time. Image data is usually stored in the files of large size, as this process is costly in terms of storage and transmission. consisting of digital image files from a large number of elements that are strongly linked, as a result of this link information generated in excess, can be removed by reducing the image data and make it less linked with the retention of basic information for the use of an image compression techniques images. Efficient technology are those in which the removal of excess without distorting the image[3]. The process of being reduced image data in the serial and sequential stages, called phases of the digital image, the system includes a compression of one or more depending on      the type of application, one of which complement the work of the former.              
System consists of compression, as in Figure (1) of the compression

 part, which consists of three basic components [7] 
1.Transform. 
2. Quantization

3. Entropy encoding . 

    As part of decompression  the archive consists of the inverse of these components, namely: 
      1. Decoder entropy  
      2. Dequantization  
      3. Inverse transform 
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Figure (1) shows the main stages of the system compression


Will review the stages of compression:-

        1.1 Discrete Wavelet Transform (DWT) works by using  algorithm  filters bank, which brings together wavelet transform  and digital filters. In most practical applications are dealt with signals after taking samples of those signals, then the application of the wavelet transform  and called on the wavelet transform discrete wavelet transform be more appropriate for the application of the use of computers. [11] algorithm using two types of filters bank , filters are   Low Pass Filters which serves as the  scaling function and  High Pass Filters which serves as  wavelet functions, and implemented an algorithm to two key bank filters [11,12, 5]: -
A.  Filtering and Down sampling (Fragmentation) 
             The process of filtering  to signal using the process convolution of the signal with another series of transactions, called the  filter coefficients by equation (1) the following: -- 
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Where: -- 
f (n-b): is a signal within. 
N: length of signal. 
The process of fragmentation, as in Figure (2) identified the symbol    2      It is a process that defines the retention values of the candidate 
sites or marital values of individual sites according to equation (2) the following: - 
          …...….….…(2)
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As for the wavelet transform the  process filters occur between the        
signal and of two types of filters according to the following steps: -
           1 - to circumvent the application process between the signal and low pass filters coefficients  (scaling coefficients )which identified and designated as the symbol ( h0) transactions resulting  approximation coefficients by equation (3) the following: -- 
(3).........................................          
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            2 - to circumvent the application process between the signal and high pass filters coefficients(wavelet coefficients) which identified and designated as the symbol (h1) is called the coefficients result details coefficients, according to equation (4) the following: -- 

  (4)...................................       
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                                        And continue the application of the above steps to approximation a package to a number of levels, it represents the maximum number of levels that could be divided and he signal is  N=2n   ,N is represent   length of the signal and  (n +1) represents the number of levels, if the length is equal to the signal (128), the maximum number of levels is 8 such as 27 = 128. Figure (3) the process analysis of two levels of analysis. 
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       represent the dj, cj wavelet coefficients  and scaling  respectively. 
related wavelet coefficients  and scaling  at the different levels of analysis, for example, related wavelet coefficients  and scaling  at the level (j)  with the scaling coefficients  at the level (j-1) by equation (5) and equation (6) the following: -- 
 (5)...............................        
[image: image6.wmf] 

          

)

2

(

0

1

j

c

b

n

h

j

c

-

=

-

  
             ……….……..….……(6)
[image: image7.wmf]         

)

2

(

1

1

j

c

b

n

h

j

d

-

=

-

 
 
B. Filtering and Up-sampling 
      The application of the up-sampling process on the coefficients to purpose of recovery of the resulting function wavelet coefficients  that have been obtained in the analysis phase by adding zeros between the samples according to equation (7) the following: -- 
y (2n) = y1 (n) and y (2n +1) = 0 …………………….. (7) 
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      The symbol for this process     2      and then the symbol is in the
 process to circumvent the resulting values between  and filter coefficients  as follows: -- 
  1 - the application process to circumvent the resulting coefficients transactions and  filters low and high according to the equation (8) and equation (9) the following: --
                               .............……(8)
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2 - the application addition process, between low pass filters coefficients and high pass filters coefficients are therefore equivalent recovery of the function f (t) after one phase of analysis according to the equation (10) the following: -                                         
(10)......................   
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   Figure (4) the process of recovery for the two phases. 
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     The output of the process of wavelet fragmentation  are as follows; Pack Low-Low (LL) which is to bring the image of the original, and the package of High-Low (HL) details Horizontal(H), but a package of Low-High (LH) represent the details of Vertical(V) , and the package of High - High (HH) is a country details Diagonal(D)[9,5]. Figure (5(a,b)) analysis of the image analysis using  discrete wavelet transform  to packages the four-level, one can also repeat the analysis of the image to more than one level, as shown in Figure(6). 
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Figure (5 (b)) shows the analysis of the image to the four packages

[image: image13]
Figure (6) shows the levels of analysis
       Image analysis are a number of partial packages , using the Haar Wavelet working to produce low frequency coefficients, which represent the approximation  of the original image,  this high frequency  coefficients which represents the details, may be most of these coefficients  are neglected values, so it can take advantage of the  this feature to reduce the data rate (bit rate reduction) for representation of the signal  image. [10] The high frequency packages  the horizontal and vertical  , diagonal in the first level of analysis to be of little significance for the human visual system (HVS), so the impact of the deletion of these packages would be marked for the eye. diagonal  the package  of less importance than the horizontal and vertical packages so all could be deleted without a significant impact on the quality of the retrieved images, as well as to give the highest compression ratio. Step is the compression at this stage is that it neglects coefficients  the package the horizontal and vertical  , diagonal  removed because it does not affect the image, and this leads to increase the proportion 
of compression. 

                                                                                    
    
1.2  Scalar Quantization Stage 

          At this stage, using the scalar quantization , The quantization  means to reduce the number of bits in the one-point using processes Truncation or rounding . The process of quantization  of the rates of energy  nonequal  in the resulting coefficients  from the discrete wavelet transform  and the fact that the information contained in each factor in proportion to their capacity, so it must be given the highest levels of quantization with very high capacities (ie, low-frequency (L)), and lower levels of quantization  with high frequency, and this increase the number of zero- quantization , as quantization  are reset less energy and is H, V, D. Part of this process is the waste of information which gives the ratio of compression. represent equation (11) scalar quantization  equation that .is output is a limited set of integer values [2] 
(11)........
  
[image: image14.wmf](

)

þ

ý

ü

î

í

ì

-

-

-

=

)

1

2

(

*

)

,

(

,

NB

Q

Min

Max

Min

v

u

W

INT

v

u

W


Where as: 
WQ (u, v): quantization output values, 
  W (u, v): the discrete wavelet transform coefficients. 
Min: the smallest value in the input coefficients , 
Max: the largest value in the input coefficients . 
NB: the number of bits the proposed quantization values. 
      The size of a gray image is the 8 bits, so the value of NB from 1 to 8, as the number of levels quantization that can be reference  of these values is 2NB, note that after the experience of all the values, it was observed diminution of the value of the NB with the increasing proportion of any increase compression distortion in the image at the expense of image quality, as in Figure (7). 
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	NB=2     bpp=0.1 
	NB=6  bpp=0.7    
	NB=8   bpp=0.9 
	original image


 Figure (7) shows the effect of quantization  at the level of image quality
    1.3   Entropy Encoding Stage 
                 entropy encoding stage  is used to represent the values of coefficients . The coding is a process to measure the statistical probability of each symbol in element image and then generate a symbolic threads of this probability , since different algorithms are able to deal with these symbolic threads. Use at this stage to Run-Length Encoding (RLE), as follows [10]: -- 

Run Length Encoding (RLE)
      This is the way the roads  Lossless of information, and is working through the expense of neighboring elements that have the same color value, called the chain length of the meter, or run-length . The neighboring elements in the image and with the same gray-level value, will be in the form of pairs (P, L), L represents the length of the continuation of P element in the row itself, where a number of less from bits ,so because the length of coding sequence of coding elements of the same image repeated [2,3]. 
This method can clarify the following example: if we have a matrix of dimensions 8 × 8 and the number of levels equal to 16 colors with a (4 bit) to know as follows: -- 
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          Therefore, the compressed file will contain on the following values 
10,13,12,3,10,5,12,3,0,3,10,3,0,2,5,3,0,5,5,3,10,2,9,2,10, 1,5,3,4,3,0,10 the advantage of RLE being easy to apply and faster than the rest of species and efficient in the photographs, which contains large areas with the same gray level .[9]
2. Decompression  
        entropy encoding stage  after , which represents another stage in the process of the image and the compression to complete the process compression  the full image. We will now decompress the archive stages of the image, reversing the sequence of action steps to be negative as follows: -- 
2.1  Decoder entropy stage 
        Which depend on the value of the counter and the value that preceded this, where  we repeat this  value  the number of times the counter ,and which from   through her will get on the image before the coding, image after quantization.
2.2 Dequantization  
           Stage in the application of  dequantization  will get the image after the wavelet transform  process  get the image data transferred, not digital. 
2.3  Inverse wavelet transform 
          At this stage is the application of the retrieval function transformation wavelet  and  therefore  decompression  the previous stage which this  the quantization stage to get to the stage prior to the quantization  phase and which the transform stage . After the completion of the previous step will get the original image, ie we have to decompress   of the compressed image. Note that the phases of the  decompress  with the compression unlike the previous phases of any act towards the opposite direction to the original image file from any of the entropy encoding stage and then quantization  and then transfer. 

  3. Test Results 
         For the purpose of testing the efficiency of proposed method we apply it to a set of color images has been used by many of the standards used for measuring the delivery compression image  algorithms [11] 
1) the efficiency of Compression  
     Called the efficiency of the compression on the measurement of the bit rate  [2]Measures the average number of bits in each pixel in the image, and is sometimes called bit per pixel(bpp) is calculated by equation (12):                      


(12)...................           
where as: 
     C: represents the compressed file size. 
     N :represents the size of the original file. 

         The inverse relationship between the proportion of compression with the compressed image quality the more the ratio of compression over large image distortion. The percentage compression depends on the type of compression application in some applications impose low compression ratio in order to maintain the accuracy of the information, such as sending images through the spacecraft and medical images, while it must be a large proportion of the compression when the transmission through the Internet and the speed of time and to reduce the transmission bandwidth. 
2)Correlation  
    Measure the similarity between the association and the original image file recovered. The objective is to obtain the value of correlation approach to the number 1. Association known as the equation (13) the following: -- 


……………(13)            where I1(r,c) is the value of the screen points in the (r, c) for the image described.                       
While I1 (r, c) is a valuable pixel of the image in (r, c) of the original image is defined as follows:
(14)................................    
Where: 
I2 (r, c): is the value of the screen points in the (r, c) for the image described. 
I2: the image is the rate of recovery as: 

(15).......................       

Where: 
M: Image Height 
N: width the image 
c, r: the number of rows and the number of columns. 
      For the color image must be retrieved for the three-color images taken in the calculation of the correlation. And the correlation calculated for each of the color returns to the image re-installed. The rate of these three correlations is used to generate the image associated with the re-installation of RGB. That the equation of the  correlation  to the image color is: -- 

... ... .... ... (16) 
Where:

 Corr red and Corr green and Corr blue (red link and link and link green blue), respectively, are the correlations for each color layer and the correlation calculated by equation (13) above. 
3) Measuring the Distortion  

         Standards used to measure the ratio of distortion in the recovered image is the measure of the Peak Signal to Noise Ratio (PSNR), as measured by the equation (17) the following: [8,12] 
       ……….…(17)
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            where : MSE : Mean Square Error is known formula (18) 
the following: 

                                                  ……..…(18)
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where as:
    M, N :represent the dimensions of the image. 
: x :represents the original image and recovered    
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      compression was applied hybrid technology and implementation of technology wavelet with scalar quantization  on a set of color images, has codified the results in Table(1) and explain figure(8). 
4) Calculate  the compression ratio 

          The objective of the expense of the compression ratio is a measure of the process of data compression, depends The choice of compression ratio on the specific type of application,  which assumes some applications the compression ratio low in order to preserve the accuracy of the image information such applications as these applications those that use imagery from space vehicles and those that require the storage of medical images in databases, while the compression ratio is significant in other applications such as sending photos via the Internet to reduce transmission bandwidth and preserve the time. Appropriate compression ratio of image data is inversely proportional to the quality of compression image, where the larger the compression ratio the higher the proportion of distorting the image data dismantled pressure, and can calculate the compression ratio calculates the ratio between the original picture before pressing the size of the zip file and also in the equation of the following: -
	image
	 Size image original(KB)
	bit per pixel(bpp)
	Peak Signal to Noise (Ratio(PSNR
	Correlation  between image original and recovered
	Size image after compression
	Compression Ratio     
	

	Image1
	

16384
	0.43
	30.98
	0.8276
	7110
	2.3043601
	

	
	65536
	0.217
	1.873
	0.9294
	14250
	4.5990175
	

	
	4096
	0.29
	30.36
	0.9501
	1226
	3.3409462
	

	Image2
	16384
	0.26
	29.87
	0.8713
	4260
	3.8460094
	

	
	65536
	0.15
	31.70
	0.9406
	10340
	6.3381044
	

	
	4096
	0.43
	28.43
	0.9184
	1768
	2.3167421
	

	Image3
	16354
	0.31
	32.67
	0.9532
	5184
	3.1547068
	

	
	65536
	0.25
	27.60
	0.9728
	16950
	3.8664307
	

	
	4096
	0.33
	28.60
	0.8400
	1384
	2.9595376
	

	mage4
	16354
	0.26
	31.11
	0.8811
	
4392
	3.7235883
	

	
	65536
	0.20
	26.43
	0.914
	13654
	4.7997656
	

	
	4096
	0.55
	30.17
	0.8461
	1526
	2.6841415
	

	Image5
	16354
	0.30
	29.47
	0.8096
	5014
	3.2676506
	

	
	65536
	0.23
	29.42
	0.8970
	15202
	4.3110117
	

	
	4096
	0.34
	31.17
	0.864
	1420
	2.884507
	


 Compression Ratio=Uncompression file size/compression file size =Size U/ Size c 

Table (1) shows the results of the proposed hybrid technique compression( WQ)

	
	Image 1   


	

	Image 2  

	
	Image 3

	
	Image 4

	
	Image 5      

	(B)
	 (A)


Figure (8) shows the results of technical images WQ 
(A) original image  (B) recovered image
Conclusion

          Focus images of different compression techniques in their work to include specific targets to reduce the working area, including to get good recovered image  the objective of the use of hybridization techniques to improve the operation of the original image in the area of the use of hybridization in order to obtain technical combines the advantages of high efficiency of useful integrated technologies. The use of transform  tool is the analysis of   good and quick help to hide the influence of the mass product mass retail, which rewarded the use of the image the discrete wavelet transform to  packages. details of the three parts of H, V, D, while neglecting remain part of the convergence and the end is neglected to obtain the proportion of high compression. In terms of the proportion of the compression that the measure used is the rate of bits( bpp) and know how much compression we get along we note the use of run length encoding (RLE) to affect the rate of bits, because the less value we obtained (0.15), the highest compression ratio, as coefficient quantization(NB) effect on the rate of bit that NB takes values from 1 to 8 as the decline in the value  coefficient quantization of a lower rate of bits.
       As measured by the quality of the recovered image in terms of PSNR, where the transfer is usually characterized by discrete wavelet transform signal to the full recovery of any sense that the PSNR is high in this technique almost 30.36. We also note that the results through technology discrete wavelet transform  with the use of run length encoding  to be faster.
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تقنية ضغط الصور الهجينية باستخدام  التحويل المويجي مع التكميم العددي
ساهرة عبيد سعد  
جامعة البصرة/كلية العلوم/قسم الحاسبات
الملخص
      تهدف تقنيات ضغط الصور إلى تقليص حجم بيانات الصورة التي تمتاز بضخامتها، وان ذلك قد يؤدي إلى فقد جزء من بيانات الصور .إن البحث في مجال ضغط الصور واسع جداً، فهناك العديد من التقنيات التي تركز على واحدة من مراحل الضغط ، مما جعل تلك التقنيات تعرف باسم تلك المرحلة مثل الضغط باستخدام التحويل المويجي أو الضغط باستخدام التكميم او الضغط باستخدام طول  التكرار وغيرها . إن الحصول على تقنية واحدة تعطي نسبة ضغط عالية مع نوعية جيدة للصورة المسترجعة في اقل وقت ممكن مع الاحتفاظ ببيانات الصورة ، يعتبر أمرا صعبا ، حيث لاتوجد تقنية واحدة تمتلك تلك المزايا لذا تم استخدام التهجين في تقنيات ضغط الصور من اجل تحقيق ذلك حيث  تم في البحث الحالي اقتراح تقنية هجينة تدمج فيها التحويل المويجي المنفصل والتكميم العددي  والترميزالانتروبي.  .حيث تتكون تقنية الضغط المقترحة من ثلاثة مكونات أساسية:
1. التحويل تم تطبيق التحويل المويجي ، ويطلق على التحويل المويجي بالتحويل المويجي المنفصل  الذي يكون أكثر ملائمة للتطبيق باستخدام الحاسبة.
2.التكميم في هذه المرحلة يستخدم التكميم العددي ، إن التكميم يعني تقليل عدد الثنائيات في النقطة الواحدة باستخدام عمليات القطع Truncation   أو التدوير Rounding
3.الترميز الانتروبي نستخدم في هذه المرحلة  طربقة ترميز طول الاستمرار RLE
 أثبتت النتائج التجريبية على مجموعة من الصور الملونةالمنتخبة على إن التهجين في تقنيات الضغط في اغلب الحالات يعطي نتائج أفضل ،  فقد أثبتت وجود تحسن ملحوظ في النتائج من التقنيات السابقة وفي كافة المقاييس.
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Figure (4) the process of recovery for the two phases. �
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Figure (2) The process of fragmentation 
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( Figure (5 (a)) signal analysis of the image  using Discrete Wavelet Transform (DWT
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