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Abstract 
A digital image is defined as visual representation of meaningful data 

within spatial domains. Aarranging certain number of digital images 

successively is called animated image or video. Digital video is video 

information that is stored and transmitted in a digital form. Digital video has 

been used for a number of year ,for example, in the television broadcasting 

industry. Most digital image contain high degree of redundancy, which means 

that an efficient compression technique can significantly reduce the amount of 

information needed to store or transmit them. 

            Special techniques work to reduce the degree of information redundancy, 

which can be found between single pixels, between lines, or between frames, 

when ascene is stationary or slighty moving. In this paper,H.263 technique has 

been adopted. The structure of this technique and characteristics has been 

studied. Moreover, factors that limit the efficiency of this technique has  been  

identified throught  implementing and analyzing the well_known motion search 

techniques 

2D_Logarthmic search, conjugate search (one time search) . In this paper, two 

new techniques have been developed, threshold quarter_pixel and coddeven 

motion search to enhance H.263 technique efficiency. The first technique 

increases the image smoothness of video frames. The second decreases the 

elapsed time of video compression(encoding delay time)        

1-Introdduction 
In the  this paper, four well_known block matching search techniques 

were reviewed as well as the strategy used in each of them.These techniques 

differ from each other. Each one has advantages and drawbacks affecting 

directly the effectiveness of H.263 CODEC. 

In this paper, two considerably improved techniques are developed to 

enhance the efficiency of H.263 technique. This is done through enhancing 

video image quality and reducing encoding delay time limitations. 

The first technique (called thresholding  qurater_pixel technique) greatly 

intensifies the performance of the traditional quarter-pixel technique by adding 
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threshold value controls clarity and smoothness for each of the pixel groups 

included from which video frames are composed. 

The second technique (called oddeven search technique) employs a new 

search strategy to match similar blocks from video successive frames, and 

exclude the similar blocks. This technique achieves an efficient compression 

process. These techniques are explained below. 

2-Thresholding quarter-pixel Accuracy Improvemen 
As  we mentioned earlier, H.263 uses sub_pixel accuracy for motion 

compensation instead of using a loop filter to smooth the anchor (refernce) 

frame as in H.261. the quarter _pixel technique achieves the image smoothing 

by considering a pixel and its neighbors, eliminating any extreme values (high 

frequency_noise) in this group.  

Quarter-pixel technique dose not take into account the color distance 

relationship among pixels directly, but rather it produes values representing 

quarter the distance among these pixels. 

In this paper, we improved the technique produces by adding an 

equilibrium factor to achieve high level of smoothness among anchor frame 

pixels through computing threshold value. 

Threshold value stands for the average difference between among of 

pixels which reduce the noisy pixels values (not correlated pixels) resulted from 

quarter_pixel technique. This makes pixels values of each group closer, hence 

leading to enhance the video anchor frames. 

The improvement of quarter_pixel accuray is explaining in Figue(1) and 

equation (1)?      

A1x B1x C1x D1x 

 b1       

  c1  d1    

A2x B2x C2x D2x 

A3x B3x C3x D3x 

A4x B4x C4x D4x 

Where x  integer_pixel postion 

a1=A1 

b1=((A1+B1)/2)-Thr 

c1=((A1+B1+C1)/3)-Thr 

d1=((A1+B1+C1+D1)/4)-Thr 
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a2=(A1+B1+C1+D1+A2/5)-Thr 

b2=(A+B+C+D+A2+B2)/6)- Thr  

c2=(A+B+C+D+A2+B2+C2)/7- Thr 

d2=(A+B+C+D+A2+B2+C2+D2)/8)- Thr 

. 

. 

. 

. 

d4=(A1+B1+C1+D1+A2+B2+C2+D2+A3+B3+C3+A4+B4+C4+D4)/16 

Figure(1):threshold quarter-pixel method 

Where A, B, C, and D are grouped pixels and Thr is an additional value used to 

reduce the extreme quarter_pixel values. According to equation (1),threshold 

value will decrease color distance for group(a, b ,c, and d) and produces a new 

group of pixels with suitable color approximation. 

3-Oddeven search technique(OES)  
The main idea of the proposed oddeven(OES) search algorithm starts by 

computing the cost function(Typically, MAD function is used) for the odd 

blocks of x-axis and for the  even blocks of y-axis finding the best match . 

The matching candidate block contains the minimum value of the 

computed cost function values in the search windows of the previous frame. 

This block represents the most similar for the selected block in the current frame 

of the video sequence.  

The matching process starts by calculating the cost function of the odd 

locations of x-axis and even locations of y-axis in the search window. The 

location that produces the smallest cost function becomes the center location for 

the next step, and the search range is reduced by half. 

The matching process of the OES algorithm will continue unitl achieving 

the condition that the minimum computed cost function value is equal or less 

than threshold value previously determined to achieve the matching process. 

Threshold value is determined, depending on the requirements of the 

applications that use the proposed algorithm. The threshold value controls the 

speed and efficiency of the block matching process. This effectively affects the 

H.263 bit rate and encoding delay time. 

Figure ( 2  ) shows the block matching process on the y-axis. Figure(3) 

shows the block matching process on the x-axis 

3-1-Oddeven Control Paramters 
This technique uses two control values to produce the best and fastest 

block matching process. These control values are: 

.Information Density Control Value: A value is determined representing 

number of bits from which the maximum color value of the matched block is 

composed. This value represents the amount of color information distributed of 

matched block. The following formula is used to compute this value: 
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                              MADThreshold=[Log2(Max(SBLK))]……(2) 

Where, SBLK represent the current frame candidate block for matching process. 

The computed values. Of MAD threshold is compared with the minimum MAD 

computed value If the selected MAD minimum value is less or equal to MAD 

Threshold value   , the matching process will be terminated. The block of the 

minimum MAD value is the approximated match of SBIK. 

.Loop Step Size Control Value:Three value are useD (0.5,0.7 or 0.9) to reduce 

the matching process comparison on searching window blocks to find the best 

match. Where: 

1- 0.5 value, divides the loop iteration by 2, this makes the OddEven 

technique compare half of searching window blocks. 

2- With 0.7 value, OddEven technique compare one third of searching 

window blocks. 

3- With 0.9 value, OddEven technique compare all of searching window 

blocks.  

dy 
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Figure(2):OddEven search procedure. Point at (0,-3),(-2,-3), and (-2,-2) are found to 

give the minimum dissimilarity in 1,2, and 3 respectively. 
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Figure(3):AOddEven search procedure. Points at (-2,0), (-2,2), and (-3,2) are 

found to give the minimum dissimilarity in steps 1,2, and 3 respectively. 

First step 

   Second step 

Third step 

 

First step 

   Second step 

Third step 
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4-OddEven Search Algorithm 

INPUT 
               Swin         :The seaching window 

               SBLK        :Any block of the current frame,framei 

 

               Stepsize        :A value used as a loop step size. This value takes 

(0.5,0.7 or                            0.9) 

               Sr, Sc        :Stands for width and height of search window (Swin). 

OUTPUT: 

               MV                          :Resulted motion vector prediction value. 

STEP1: 

Compute the starting search location of Swin, 

                          Ycnter=Sr div 2, 

                          Xcnter=Sc div 2, 

 

Where, Ycnter and Xcnter represent the centers of the search window. 

Initializing jump variables, 

                         Jumpi=size(SBIK)*2, 

                         Jumpj=Jumpi, 

Where,Jumpi and Jumpj represent Y-axis and X-axis jump variables 

Initializing MAD variable, 

                                              MinMAD=0. 

Allocating fixed array size that holds the computed MAD values, 

                                                         Man_array=array of real. 

Compute  an accuracy value used to control the search process. 

                                                 MAD Threshold=[Log2(Max(SBIK))] 

Compute the MAD of the center of Swin, 

                            MinMAD =MAD(Ycnter,Xcnter, Swin, SBIK), 

                                 MADbits=[Log2(MinMADx255)] 

                              If MADThresold>=MADbits Then   

                               Extract motion vector, 

Mv=postion of minMAD, 

Go to step 5, 
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Endif 

STEP2: 

Initializing the MAD counter:Let Count=1. 

Compute the MAD of the Y-axis odd blocks, 

      For i=(Y cnter div 2) to (SC-JUMPi)*stepsizethreshold step jumpi 

              MAD-array(Count)=MAD(Ycnter,i, SWIN,SBLK), 

              Increment count by 1 

EndFor 
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STEP3:  

Compute the MAD of the X-axis even blocks. 

For j=(Xcnter div 2) to (Sr-Jumpj)*StepSizethreshold StepJumpj 

          MAD_array(Count)=MAD(j,Xcnter,Swin,SBIK). 

Increment Count by I, 

Endfor 

STEP4: 

Find the minimum MAD value form MAD array(MAD_array) 

                          MinMAD=Min(MAD-arrray). 

Comparing the MinMAD with MAD threshold and find the motion vector. 

                                          MADbits=[Log2(MinMADx255)] 

If MADThresold >=MADbits Then 

              Extract motion vector, 

              MV=position of MinMAD , 

              Go to STEP5 , 

Else    

 Changing the location of Xcnter and Ycnter  according to MinMAN location. 

                           Ycnter=The location Y of MinMAD, 

                            Xcnter=The location X of MinMAD, 

Detecting the new values of the Xenter and Ycenter if they are equal or exceed 

The search window boundaries, 

If ((Xcnter+Jumpi)>=Sc)OR((Xcnter<=1)) Then 

   Xcnter=the Left or Right boundary value, 

     Jumpi=jumpi div2, 

EndIF. 

If(Ycnter+jumpj>=sr) or (Ycntr<=1) then 

Jumpj=jumpj div 2; 

Endif. 

Repeat the steps2,3 and 4 until finding appropriate motion vector, 

EndIf. 

STEP5: 

END. 
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figure(4):Some reconstructed frames for the Clock video sequence using 

the proposed(oddeven search) and threshold-qurater-pixel. 

Type of motion 

estimation 

Overall 

Cr PSNR NB Search time 

2-D Logarithmic 

search 

62.1

2 

34.75 6330 0:1:49 

One time search 62.0

7 

34.50 6330 0:0:48 

Proposed(odd-even 

search 

64.4

4 

34.58 6324 0:0:15 

                            Table(1)clock image with threshold=4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure(5): Some reconstructed frames for the Clock video sequence 

using the proposed(oddeven search) and half-pixel. 
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Type of motion 

estimation 

Overall 

Cr PSNR NB Search time 

2-D Logarithmic search 52.74 35.19 6422 0:1:35 

One time search 51.57 35.53 6506 0:0:40 

Proposed(odd-even 

search 

52.76 35.10 6446 0:0:15 

                            Table(2)clock image with half-pixel 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure(6): Some reconstructed frames for the mouse video sequence 

using the proposed(oddeven search) and threshold-qurater-pixel. 

 

 

 

 

 

Type of motion 

estimation 

Overall 

Cr PSNR NB Search time 

2-D Logarithmic 

search 

81.0

3 

45.75 6834 0:1:50 

One time search 80.1

4 

46.08 6864 0:0:56 

Proposed(odd-even 

search 

84.7

4 

45.59 6834 0:0:19 

                            Table(3) image with threshold=4 
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Figure(6): Some reconstructed frames for the mouse video sequence 

using the proposed(oddeven search) and half-pixel. 

 

 

 

 

 

Type of motion 

estimation 

Overall 

Cr PSNR NB Search time 

2-D Logarithmic 

search 

71.0

3 

42.75 7234 0:1:48 

One time search 70.1

4 

46.08 7239 0:0:46 

Proposed(odd-even 

search 

71.7

4 

42.59 7230 0:0:15 

                            Table(4)clock image with half-pixel 

 

 

 



Performance enhancement of animated images compression using 

videoconferencing Techniques …………………………….… Shima'a kthir saleh 
 

 023 0202/ الثالث والستونمجلة كلية التربية الأساسية                                                العدد  

5-Discussion 

The idea discussed in this paper implies developing several improvement on 

the parameters that H.263 CODEC efficiency. Particularly image accuracy and 

encoding delay time. 

These improvements included thresholding quarter-pixel technique which 

develops the traditional Half-pixel technique to enhance video frame accuracy 

through computing values indicate color distance relationship of a group of 

pixels. it can be noticed that: 

1-Using both the proposed OES and thresholding quarter-pixel resulted in 

noticeable in PSNR of the traditional  technique which is characterized with a 

high PSNR value. 

2-With increasing PSNR using the two proposed techniques (Thresholding 

quarter-pixel, OES). A high compression ratio(Cr) was maintained in 

comparison with 2-D logarithmic and 3SS techniques 

6-Conclusion 

From the results obtained of applying two algorithms have been developed: 

thresholding quarter-pixel technique and OddEven technique.these algorithms  

have enhanced video compression. The idea of the first algorithm is to increase 

the image clarity and accuracy, while the second one is concerned with 

decreasing the elapsed time of video compression and increasing the 

compression ratio. 

Testing these two techniques gave good results, improving significantly the 

H.263          technique performance. We can conclude that: 

1 applying the propsed image enhancement technique(thresholding quarter-

pixel) resulted in high accuracy and clarity in decompressed image 

compared with the tradition half-pixel technique 

2-The proposed OES technique has remarkably decreased elapsed time of video 

compression in comparison with the two well-know techniques( 

conjugate2D-Lograithm  and 3SS). Using three different threshold value by 

OES resulted in fast block matching process, this decreased encoding delay 

time clearly. 

7-Future work 

1-developing a new motion compensated temporal filter depending on distance 

pixel displacement between successive video frames.     

2-developing block matching technique to perform specific comparison 

operations to choose the best search position. 

 

 



Performance enhancement of animated images compression using 

videoconferencing Techniques …………………………….… Shima'a kthir saleh 
 

 023 0202/ الثالث والستونمجلة كلية التربية الأساسية                                                العدد  

References 

1 Andreas,B. and Roni, K.2000. A 3D-DCT Real-Time Video Compression 

System for Low Complexity SINGLE-Chip VLSI Implementation.Proc. of 

the MoMuC2000,P.1B-5-1.Tokyo. 

2 Hatem, E.,Ismail, F., and Mohamed, H.2002. Intelligent Motion Detection 

And Tracking System. Pro.Of the 2002 International Arab Conference on 

Information Technology(ACIT' 2002),University of Qatar, Qatar. 

3 Jeffay, K., and Zhang, H.2002. readings in multimedAiaComputing and  

       Networking. Academic Press,USA.   

4 Gonzales, R.c., and woods, R.E., "Digital Image processing", Addison 

Wesley,1992. 

 الخلاصة
النفننن ريمكنننعريف ينننررالرنننة رال امينننلرمثنننارارئنننبراليم ينننةرالم مننن رلنيبرنننب ر امينننلر ا رمفرنننار نننمعر ننن ة ر

 Image)المكننننبر طرةيعثننننترمثنننناري ييننننصرمنننن  رم نننن  رمننننعرالرننننة رال اميننننلرنرننننة رمي ث ننننثلررننننة رمي  كننننلر

Animated)ر
(ر.ريفن رراليين يةرال امن رمثنارارناركنةرالمفثةمنب رالرنة يلرالين ريلنفعرةيربانةرفن ر نكةرvideoةي)ياةرمقععرفين 

الرنة رال امينلري ينةيرمثنارر ننلرمبلينلرمنعرر ام طرمثار نيةرال ك طرمؤ  ب رالنثراليثيفيةر رال اميل.راعراك ن 
ةفنن ارالنيبرننب رةيك ا يننبر يننثري ننكةريكنن ا ريثننقرالنيبرننب رمبمقننبركنينن ارا ارمننبريننلريرباثئننبرمننن رة ننبمةريرباننةرالنيبرننب ر

ن ينثرلارينؤ  رمنبريكن  رمنعريثنقرالنيبرنب رالمليثيلرام بةرال نكب رالمة فلرةالاري ر .رل ارااي ن رال بةنلرالينفاةر
رييميئبرالفبملرف ر بللرا ي ةبعرمبراليفةرمرئبرنب يل الرمةمةملرمعريقريب رال غعرالرة يرالي يةي. لقرمثار

ةيرةالينن ريلننيطرنيعنيقننب راليلبعننصريلث ننغعرالينن رH.263مثنناري  ننيعرففبليننلريقريننلررن ننثاراليننلرالفمننةرفنن رينن 
مثنارييكثئنبرالفنبلطرا نبفلرالنارين  راليقرينلرةينلراليفن ررالمنب  رنفي المن  رمنن رالاري رن .ريمن ر  ا نلرلرنبمطر

ةان رالم نيغ ترفن رممثينلرال نغعطرةكينبءارال لقريلري  ي رالفةامةرالي ريؤ  رمثاركيبءاري  راليقريلرم ةرمنبمث ر)
ةي ثيننننةرمةمةمنننننلرمننننعرلة ا فمينننننب ريةاننننعرال  كنننننلرالرننننة يلرم نننننةرربءةة ننننةصرالرنننننة ارال اميننننل(رمنننننعرلنننن ةرنرننننن

conjugate search,(ots),2_D Logarithmic search)ين صراا(رالي ري يل لرف رممثيلرال غعرالين يةي.رررر
 ,thresholding  quarter_pixel)ةيمنبررH.263عنةي ريقريينيعرة ين ييعري  نعرمنعركينبءاريقرينلرن نثريارالين 

oddeven search Algorithm)طر يننثرلررنن رالاةلننارلثفمننةرمثنناري  ننيعراللرننبمطرالرننة يلرل عنن رر
ن نثراراليلرفبرئنبريقثنةرمنعرالةان رالم نيغ ترفن رممثينلرال نغعرالي يةي.اة ن  ررينبم رين ال برالي يةيلطرامبرالرقريلر

 كةرميرةركيبءاراليقريييعرالمقي  ييعرمقب رلرنبلع ترالمف ةفلرةالمة  لر بنقبرمعر ينثرمبمنةرالةان طرالكينبءارن
مثننارمننعرالم بف ننلررالرننة يلرةر نننلرال غع.ا ننيرية رينن  رال  ا ننلراعريقثيننةرمبمننةرالةانن رةفيننب ارر نننلرال ننغع

رررررر.H.263اللربمطرالرة يلرةة ةصرالرة ارال اميلرلثيي يةرال ام ريفي رمعركيبءاريقريلر
 


