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Abstract:

Image compression has become one of the most important applications of the
image processing field because of the rapid growth in computer power. The
corresponding growth in the multimedia market, and the advent of the World Wide
Web, which makes the internet easily accessible for everyone. Since the early 1980,
digital image sequence processing has been an attractive research area because an
image sequence, as acollection of images, may provide much compression than a
single image frame. The increased computational complexity and memory space
required for image sequence processing, has in fact, becoming more attainable. this
research absolute Moment Block Truncation compression technique which is
depend on adopting the good points of other techniques. As well as algorithm of
efficient block's position has been adopted to achieve this research. Also in this
paper was introduce A modify of the orthogonal search algorithm (OSA) for
searching scheme has been introduced which is contributed in decreasing the motion
searching time of the successive inter frames.

Keywards: Absolute Moment Block Truncation, AMBTC, Orthogonal Search
algorithm ,Video compression ,Mation estimation.
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1. Introduction:

The demand for communications with moving video picture is rapidly increasing. Video is required
in many remote video conferencing systems, and it is expected that in near future cellular telephone
systems will send and receive real-time video. A major problem in a video is the high requirement for
bandwidth. A typical system needs to send dozens of individual frames per second to create an illusion
of a moving picture. For this reason, several standards for compression of the video have been
developed. Digital video coding has gradually increased in importance since the 90s when MPEG- 1
first emerged [1]. Figure 1- represent video compression flow.

The degree of data reduction achieved by a compression process or algorithm is called compression
ratio, given by:

Uncompressed File Size

compression ratio = - — ...
Compressed File Size

1)

Therefore, measuring compression ratio as a function of the reproduced image quality define the
efficiency characteristics of the adopted lossy compression technique, rather than a signal compression
ratio in the decompressed pictures.

The equivalent definition to the mean square (SNR); is the Peak Signal-to-Noise Ratio (PSNR)
defined as [2,3]

[Peak to Peak of X ]2

PSNR=—— — 7i- . )
M SE

The PSNR can be represented in decible (dB) unit as:

gray scale of image}2
MSE

. )

PSNR =10Ioglo[

Interframe predictive coding is often used to eliminate the large amount of temporal and spatial
redundancy that exists in video sequences. It is also helps in achieving compression purposes. In
conventional predictive coding the difference between the current frame and the predicted frame,
which is based on the previous frame , is coded and transmitted. The better prediction, smaller error,
and hence the lowest transmission bit rate. However, when there is motion in a sequence, then a pel on
the same part of the moving object is a better prediction for the current pel. the use of the knowledge
of the displacement of an object in successive frames is called Motion Compensation [4]. This called
Block Matching Algorithm (BMA), this algorithm estimates the amount of motion as blocks basis, i.e.,
for each block in the current frame, a block from the previous frame is found, that is said to match this
block, based on a certain criterion .Two of them are:

The Mean Absolute Difference (MAD), defined as :

%o
MAD(dx,dy)Z%_Z} 'Z/F(i, j)-G(i+dx, j+dy) .. @

Where F(i,j) represents an (mxn) macro block within the current frame, G(i,j) represent the
corresponding macro block within reference frame (past or future), (dx,dy) a vector representing the
search location .

The Mean-Squared Difference (MSD) cost function is defined as :

%™
MSD (dx,dy)=$_2‘7 _z/[F(i, D=Gli+dx, j+dy)F ... G)
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Figure 1- show the video compression process flow.

2. Absolute Moment Block Truncation method:(AMBTM)

Most image data compression techniques achieve high data compression ratio. The trade off
between data compression remains one of the difficult problems. Maintaining high compression ratios
with good image quality is possible at a more or less high computational cost. One of the main goals
for image data compression is to reduce redundancy in the image block.

3. Algorithm of AMBTC

A simple and fast variant of BTC, named Absolute Moment BTC (AMBTC) [6] that preserves the
higher mean and lower mean of a block. The AMBTC algorithm involves the following steps:

Step 1: An image is divided into non-overlapping blocks. The size of a block could be (4 x 4) or (8 x

8), etc.

Step 2: Calculate the average gray level of the block (4x4) as equations  (6):
1 n

X—EZ(Xi—X. ....................................... (6)

Where: X; ; represent image pixel values, and X; represent the mean value.

Step3: Pixels in the image block are then classified into two ranges of values. The upper range is those
gray levels which are greater than the block average gray level ( x ) and the remaining brought into the
lower range. The mean of higher range XH and the lower range XL are calculated as :

1 n
Xy = Ex- <;x, .................................................................... 9
1 n
=— PP 10
XL 16 . K le ( )

Here K is the number of pixels whose gray level is greater than x .
Step 4: Binary block, denoted by B, is also used to represent the pixels. Where it can be used “1” to
represent a pixel whose gray level is grater than or equal to x and “0” to represent a pixel whose gray
level is less than x . The encoder writes Xy , X.. Then the total number of bits required for a block is
8+8+16 =32 bits. Thus, the bit rate for the MBTC algorithm is 2 bpp.
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B= {1 % Z_X} ..................................................................... 12)
0 X <X

Step 5: In the decoder, an image block is reconstructed by replacing the "1" s with XH and the "0"s by
XL In the AMBTC, we need 16 bits to code the bit plane which is same as in the BTC. But, AMBTC
requires less computation than BTC AMBTC has several advantages over BTC one advantage is in the
case that the quantization is used to transmit an image from transmitter to a receiver, it is necessary to
compute at the transmitter the two quantities, the sample mean and the sample standard deviation for
BTC and sample first absolute central moment for AMBTC. When we compare the necessary
computation for deviation information, we will see that in case of standard BTC it is necessary to
compute a sum of m values and each of them will be squared while in case of AMBTC it is only
necessary to compute the sum of these m values. Since the multiplication time is several times greater
than the addition time in most digital processors, thus using AMBTC the total calculation time at the
transmitter is significantly reduced.

X B=0 12
X = . T 12

4. Motion Estimation

The goal of video compression is to remove the redundancy in the video signal. In still image
coding, the main task is to improve the transform and entropy coding efficiency. However, the optimal
performance of an individual video frame in video coding is upper bounded by the entropy of its
residual frame. Motion estimation plays an important role in video coding by taking advantage of the
temporal Redundancy across the sequence. The general goals of motion estimation methods are to
improve the prediction accuracy, or to reduce the implementation complexity,
5. Orthogonal Search Algorithm

The orthogonal search algorithm (OSA) is proposed by A. Puri et. al. in 1987 [7]. It consists of pairs
of horizontal and vertical steps with a logarithmic decrease in step size. Two search paths of OSA are
shown in figure 2. Starting from the horizontal searching step, three checking points in the horizontal
direction are searched. The minimum checking point then becomes the center of the vertical search
step that also consists of three checking points. Then step size is decreased to half and same search
strategy is used. The algorithm ends with step size equal to one. For d=7, the (OSA) algorithm requires
a total of (3+2+2+2+2+2)=13 checking points. For general case, the OSA algorithm requires
[1+4{log2(d+1)}] checking points.
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Figure 2- The two search path of orthogonal search algorithm.
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6. Interpolation (IBBP):

Interpolation is a simple yet efficient and important method in image and video compression . In
image compression, we may only transmit, say, every row. We then try to interpolate these missing
rows from the other half of the transmitted rows in the receiver . In this way, compress the data to half
. since the interpolation is carried out within a frame, it is referred to as spatial interpolation . In video
compression the receiver may try to interpolate the dropped frames from the transmitted frames . This
strategy immediately drops the transmitted data to one third. I or basic concepts of zero — order
interpolation, bilinear interpolation, and polynomial interpolation ,readers are referred to signal
processing texts . In temporal interpolation, the zero — order interpolation means creation of a frame by
copying its nearest frame along the time dimension. The conversion of a 24 — frame —per —second
motion picture to a 60 —frame —per — second.The IBBP frame model is a new feature of video coding
which consists of three pictures (one p-picture and two BB-pictures). The P-pictures are predicted
from previous decoded (1). The BB-pictures are bidirectional predicted both from the previous
decoded (1) and P-picture . This model has been used in this work see eq.(13).

| I
f(X,y,t)=| ZI f(x,y,t1)+| 1| foyt) (13)

1+2 l+2

7. Experimental results.

Producing a compression unit for digital security video cameras poses a unigque challenge; ideally
the encoder should be small and inexpensive, yet powerful enough to compress and transmit live
video. In this paper a absolute moment block truncation method with orthogonal search motion
estimation based video compression algorithm that solves this problem will be presented. Which
consider to be low computational complexity. The new efficient video image compression using block
truncation with different block size is applied to Man with image size (128x128) and reference block
size is (4x4),( 8x8) and (16x16) pixel. Also was applied adaptive search for motion Estimation
technique and reference block size is( 8x8) pixel .We will show the usefulness of the motion
estimation in interframe compression. The compression and motion estimation are performed using
the package of visual basic programming. In performance tests of the proposed algorithm the absolute
moment block truncation (AMBTC) and (OSA) was applied. figure 3- shows the original (Man)
images (1) and (P). Figure 4- shows the reconstruction images (I) and (P) with block different using
(OSA) method 4(MAD)threshold. Figure 5- present reconstruction images (I) and (P) with block
different using (OSA) with 12(MAD) threshold criteria. Figure 6- presented the frames (1), (B1),(B2)
and (P) respectively Where BB-pictures are bidirectional predicted both from the previous decoded ( |
) and P-picture . Table (1,2, and 3) shows the numerical result using absolute moment block
truncation coding (AMBTC) with block size [(4x4), (8X8), and (16X16)] respectively.

8. Conclusions:

From the result we were found the best image reconstruction at block size (4x4)) with good value of
compression ratio but lowest C.R than block size (8x8)and (16x16). We have presented motion
estimation technique, New Three Step Search ( OSA), The experimental results show that this new
method can significantly reduce the computational complexity and low search time while achieving
comparable performance for many video sequences . Also we have found the criteria (MAD) was gave
higher number of block different than criteria(MSD) then low C.R when we used(MAD) than
(MSD).Threshold (4) was gave highest number of block different than other thresholds.
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Figure 3- The origin (Man) image(l),(P).

Figure 4- The Reconstruction image (1) and (P) when block truncation applied for man
The number of block difference 90 if select thr. 4 using MAD

Figure 5- Reconstruction image (1), and (P) when we apply block truncation applied for man
The number of block difference 55 if select thr. 12 using MAD

| B1 B2 p
Figure 6- Frames (1), (B1),(B2) and (P) respectively
Where BB-pictures are bidirectional predicted both from the previous decoded ( | ) and P-picture.
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Table 1- show the motion estimation (OSA) with different criteria (MAD) and (MSD) with block size (4x4)
Comp. ratio (1)= 5.81 PSNR=25.6

threshold | Tim of | No. of | Over all | PSNR (B1) | PSNR (B2) | PSNR (P)
search(sec) | block comp. ratio
change
4 (MAD) 0.411 90 19.5 24.7 24.4 25.5
8 (MAD) 0.232 85 22.5 24.7 24.4 25.5
12 (MAD) | 0.161 55 29.2 24.7 24.4 25.5
4 (MSD) 0.411 75 21.9 24.1 23.5 24.7
8 (MSD) 0.232 54 34.8 24.1 23.5 24.7
12 (MSD) | 0.161 42 38.7 24.1 23.5 24.7

Table 2- show the motion estimation (OSA) with different criteria (MAD) and (MSD) with block size (8x8)

Comp. ratio (1)=9.57 5.2 PSNR=23.8

threshold Tim of | No. of | Over all | PSNR (B1) | PSNR (B2) | PSNR (P)
search(sec) | block comp. ratio
change
4 (MAD) 0.411 90 19.5 22.7 22.4 23.2
8 (MAD) 0.232 85 22.5 22.7 22.4 23.2
12 (MAD) |0.161 62 29.2 22.7 22.4 23.2
4 (MSD) 0.411 55 21.9 22.1 22.1 22.6
8 (MSD) 0.232 54 34.8 22.1 22.1 22.6
12 (MSD) | 0.161 42 38.7 22.1 22.1 22.6

Table 3- shows the motion estimation (OSA) with different criteria (MAD) and (MSD) block size (16x16)

Comp. ratio (1)=13.2 PSNR=21.3.

threshold | Tim of | No. of | Over all | PSNR (B1) | PSNR (B2) | PSNR (P)
search(sec) | block comp. ratio
change
4 (MAD) | 0.411 90 19.5 20.7 20.4 21.2
8 (MAD) 0.232 85 22.5 20.7 20.4 21.2
12 (MAD) | 0.161 62 29.2 20.7 20.4 21.2
4 (MSD) 0.411 55 21.9 20.3 20.1 20.9
8 (MSD) 0.232 54 34.8 20.3 20.1 20.9
12 (MSD) | 0.161 42 38.7 20.3 20.1 20.9
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