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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 technigue. 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)?

Alx 1)( Clx D 1X
cl dl

A2, B2, C2, D2,

A3X B3X C3X D3X

A4, B4, C4, D4,

Where x integer_pixel postion
al=Al

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:

YoV Togially a1 mnell gl M gy o1l 2412 2l




Performance enhancement of animated images compression using
videoconferencing TeChNIQUES ....ceveveieeieinrenerennrennncnnans Shima'a kthir saleh

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
technigue 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.

dy
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(O First step
Second step
Third step

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.
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4-OddEven Search Algorithm

INPUT
Swin :The seaching window
SBLK :Any block of the current frame,frame;
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,
chter:Sr div 2,
chter:SC dIV 2,

Where, Y cner and Xeneer represent the centers of the search window.
Initializing jJump variables,
Jump;=size(SBIK)*2,
Jump;=Jumpy;,
Where, Jump; and Jump; represent Y-axis and X-axis jump variables
Initializing MAD variable,
MinMADZO.
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=[Log,Max(SBIK))]
Compute the MAD of the center of Swin,
Minpap =MAD(Y cnter Xenter, SWiN, SBIK),
MADbitsz[LOgg(MinMADX255)]
If IVI'A\DThresold>=I\/I'A\Dbits Then
Extract motion vector,
Mv=postion of minyap,
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 cner div 2) to (Sc-JUMP;)*stepsizenreshoid StEP jump;
MAD-array(Count)=MAD(Y ¢nter,i, SWIN,SBLK),
Increment count by 1

EndFor
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STEP3:
Compute the MAD of the X-axis even blocks.
For j=(Xenter div 2) t0 (S-Jump;)*StepSizenreshoid StepJump;
MAD _array(Count)=MAD(j,Xcnter,SWin,SBIK).
Increment Count by I,
Endfor
STEPA4:
Find the minimum MAD value form MAD array(MAD _array)
MinMAD:Min(MAD-arrray).
Comparing the Minyap With MAD resnoig @nd find the motion vector.
MADyits=[L0g2(Minyapx255)]

If I\/I/A\DThresold >=|\/I/A\Dbits Then

Extract motion vector,

MV=position of Minyap,

Goto STEPS,
Else

Changing the location of Xgnerand Y qer according to Minyay location.
Y cnier=The location Y of Minyap,
Xenter=The location X of Minpap,
Detecting the new values of the Xeqer and Y ceneer If they are equal or exceed
The search window boundaries,
If (KentertJump;)>=Sc)OR((Xcnel<=1)) Then
Xenter=the Left or Right boundary value,
Jumpi:jumpi div2,

EndIF.
If(Y cnertjump>=sr) or (Ycntr<=1) then
Jump;=jump; div 2;
Endif.
Repeat the steps2,3 and 4 until finding appropriate motion vector,
Endlf.
STEPS5:
END.
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Previus

Deffrnce

figure(4):Some reconstructed frames for the Clock video sequence using
the proposed(oddeven search) and threshold-gqurater-pixel.

Type of motion Overall
estimation Cr | PSNR NB Search time

2-D Logarithmic 62.1 34.75 6330 0:1:49
search 2

One time search 62.0 34.50 6330 0:0:48
7

Proposed(odd-even 64.4 34.58 6324 0:0:15
search 4

Table(1)clock image with threshold=4

Previus

Current

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 Overall
estimation 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 52.76 35.10 6446 0:0:15
search

Table(2)clock image with half-pixel

Craers

Pravass

Figure(6): Some reconstructed frames for the mouse video sequence
using the proposed(oddeven search) and threshold-qurater-pixel.

Type of motion Overall
estimation Cr | PSNR NB Search time

2-D Logarithmic 81.0 45.75 6834 0:1:50
search 3

One time search 80.1 | 46.08 6864 0:0:56
4

Proposed(odd-even | 84.7 | 45.59 6834 0:0:19
search 4

Table(3) image with threshold=4
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Previug

Delfrnce

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

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

Type of motion Overall
estimation Cr | PSNR NB Search time
2-D Logarithmic 71.0 42.75 7234 0:1:48
search 3
One time search 70.1 46.08 7239 0:0:46
4
Proposed(odd-even 71.7 42.59 7230 0:0:15
search 4
Table(4)clock image with half-pixel
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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.
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