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Abstract

New trends are more essential in the area of video enhancement for various emerging
needs. Hence, we proposed a novel technique which efficiently suited for various types
videos. This paper discussed about the video enhancement aiming to achieve high intra frame
and inter frame qualities in an entire video. We proposed and evaluated two parameters i.e.,
Intra frame quality (among the frames) of the entire video and inter frame quality (in between
the frames) of the entire video. Such as multiple regions of interest that can be adaptively and
simultaneously enhanced.

Two steps were incorporated in to the proposed work for object quality retrieval. These
are (i) ACB step improve intra frame analysis features for region-of-interest a global tone
curve is created by fusing from other region and (ii) ECB step improve inter frame quality
implement by histogram equalization method. We observed better improvement in PSNR
values and considerable reduction in MSE values over the existing techniques. Thus, the
modified technique improves the video enhancement with respect to the countable number of
frames and valid better results at various levels of frames. We also evaluated the execution
time in the process of video enhancement which is the ultimate parameter to discuss the
power consumption. The observations of the proposed technique surpass the existing methods
in the area of video enhancement in frame by frame procedure. The results of the proposed
technique outperform present techniques and werre simulated using MATLAB.

Key words: Intra frame, inter frame, video enhancement, peak signal to noise ratio and
mean square error, execution time

1. Introduction

Video enhancement plays on various types such as entrainment, healthcare,
communication and surveillance. Such as maintain the quality of video and images from
various parameters like video surveillance cameras, medical imaging, and also different type
of frames are in poor quality. The quality of video takes different number of frames in to
applied enhancement and region of interest and also applied for calculating the Peak Signal to
Noise Ratio (PSNR). Thus a good enhancement video can be delivered.
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1.1 Multiple Region of Interest (ROIs) with Single Frame Maintain Quality
Enhancement

A region of interest is a portion of an image that you want to filter or perform some other
operation on. You define an ROI by creating a binary mask, which is a binary image that is
the same size as the image you want to process with pixels that define the ROl set to 1 and all
other pixels set to 0. The intra frame quality of a image based on some predefined global
metrics Such PSNR and Mean Square Error (MSE).

2. Literature Survey on Existing Systems

The existing enhancement algorithms only focus on improving the intra frame qualities
within a single frame or an image. They are not suitable for enhancing videos since the inter
frame quality consistencies among frames are not considered. Some state-of-the-art
algorithms can be extended for enhancing inter frame qualities under some specific
applications. The intra-frame quality of a picture based on some pre-defined global metrics.
Since these methods do not consider region differences within an image, they cannot
guarantee all the important regions inside the image will be enhanced properly.

Several contrast enhancement techniques have been introduced to improve the contrast of
an image. These techniques can be broadly categorized into two groups: direct methods and
indirect methods. Direct methods define a contrast measure and try to improve it. Indirect
methods, on the other hand, improve the contrast through exploiting the under-utilized
regions of the dynamic range without defining a specific contrast term. Since these methods
do not consider region differences within an image, they cannot guarantee all the important
regions inside the image will be enhanced properly.

2.1 Among the Fames of Inter Frame Quality Enhancement

By using the start of the art algorithm only focus on improving the single frame quality or
on image. Improve the brightness and colour modeling of some specific regions.

Other approaches, since color modeling is more subjective than brightness and contrast, it
is difficult to come up with a quantitative formula to define what a visually appealing color
modeling is. Therefore, existing approaches on example-based image enhancement often
requires a user to select an example image. The image processing techniques being developed
that improve the brightness and contrast of the captured images Exposure, however, is not the
only affects the perceptual quality of a mobile cam video.

2.1.1 Colour Modeling Transfer to Image:

Our goal is to manipulate RGB images, which are often of unknown phosphor
chromaticity; we first show a reasonable method of converting RGB signals to Ruderman et
al.’s perception-based colour space lof. Because lof is a transform of LMS cone space, we
first convert the image to LMS space in two steps. The first is a conversion from RGB to
XYZ tri-stimulus values. This conversion depends on the phosphors of the monitor that the
image was originally intended to be displayed on. Because that information is rarely
available, we use a device-independent conversion that maps white in the chromaticity
diagram (CIE xy) to white in RGB space. We can imagine many methods for applying the
colours of one image to another. Our goal is to do so with a simple algorithm, and our core
strategy is to choose a suitable colour space and then to apply simple operations there. When
a typical three channel image is represented in any of the most well-known colour spaces,
there will be correlations between the different channels’ values.
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For example, in RGB space, most pixels will have large values for the red and green
channel if the blue channel is large. This implies that if we want to change the appearance of
a pixel’s colour in a coherent way, we must modify all colour channels in tandem. This
complicates any colour modification process. What we want is an orthogonal colour space
without correlations between the axes.

2.1.2 Contrast Enhancement:

The aforementioned contrast enhancement techniques perform well on some images but
they can create problems when a sequence of images is enhanced, or when the histogram has
spikes, or when a natural looking enhanced image is strictly required. In addition,
computational complexity and controllability become an important issue when the goal is to
design a contrast enhancement algorithm for consumer products. In summary, our goal in this
paper is to obtain a visually pleasing enhancement method that has low-computational
complexity and can be easily implemented on FPGAs or ASICs and works well with both
video and still images.

3. Proposed System and Architecture

A new intra-and-inter-constraint-based (A+ECB) algorithm is proposed. The proposed
algorithm analyzes features from different ROIs and creates a “global” tone mapping curve
for the entire frame such that different regions inside a frame can be suitably enhanced at the
same time. Furthermore, new inter frame constraints are introduced in the proposed algorithm
to further improve the inter frame qualities among frames. We will discuss the idea of our
algorithm based on the histogram equalization modification based (HEM) method, we will
use boldface to represent vectors and use lightface to represent scalars and functions.

Frame may contain multiple ROIs; it is desirable for the enhancement algorithm to achieve
high intra frame quality of the entire picture where multiple ROIs can be adaptively and
simultaneously enhanced.
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Figure 1. Original Video Stream of Frames

We observed better improvement in PSNR values and considerable reduction in MSE
values over the existing techniques. Thus, the modified technique improves the video
enhancement with respect to the countable number of frames and valid better results at
various levels of frames.

4. Block Digram of the Proposed Technique

We proposed a novel technigue to improve the inter frame quality and intra frame quality
on the basis of (A+ECB) enhancement algorithm. We also evaluated the execution time in the
process of video enhancement which is the ultimate parameter to discuss the power
consumption.

The video stream of our A+ECB algorithm can be described as In Figure a, an input frame
is first enhanced by the proposed ACB step for improving the intra frame quality. Then, the
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resulting frame will be further enhanced by the proposed ECB step for handling the inter
frame constraints.
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Figure 2. Block Diagram of the Proposed Technique

The simulation results followed in the next section. The figures were verified at various
frames.

Framell Frame20

Copyright © 2014 SERSC 403



International Journal of Signal Processing, Image Processing and Pattern Recognition

Vol.7, No.4 (2014)

Frame30

Frame31 Frame40
Figure 3. Enhanced Color Modeling Frames

Figure 4. (a) Original Video (b) Enhanced Image by Histogram Equalization (c)
Enhanced Image Focusing on the Screen Region by Gaussian Mixture Model
(d) Received Video

The video stream takes diferent frames. At first enhanced by the proposed ACB step for
improving the intra frame quality constraint. Then, the resulting frame will be further
enhanced by the proposed ECB step for handling the inter frame constraint. We considered a
poor video divided in to the number of frames. Then each frame will be enhanced. For the
quality purpose some regions are appearing not good. For example face regions are maintains
the bad quality.
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4.1 Peak Signal to Noise Ratio (PSNR)& Mean Square Error (MSE)

It is an expression for the ratio between the maximum possible value (power) of a signal
and the power of distorting noise that affects the quality of its representation. Different image
enhancement algorithms were compared systematically to identify whether a particular
algorithm produces better results and PSNR stands between 40-80 dB.

The mathematical representation of the PSNR is as follows:

MAX; )

PSNR = 201log, (7
VMSE

-(1)
where the MSE (Mean Squared Error) is:
1 m—1n-—1
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This can also be represented in a text based format as follows.

MSE = (1/(m*n))*sum(sum((f-g).”2))

PSNR = 20*log(max(max(f)))/((MSE)"0.5)

‘f is matrix data of our original image
‘g’ is the matrix ~ data of our  degraded image in guestion
‘m’ is the numbers of rows of pixels of the images and ’i’ represents the index of that row, ‘n’
represents the number of columns of pixels of the image and j” represents the index. MAX;is
the maximum signal value that exists in our original “known to be good” image.

5. Simulation Results

Our system uses only 5% CPU time for 320 x 240 video with frame rate of 24 frames per
second on a 3.2 GHz frequency. The Table 1 shows the comparison between the existing
technique and our proposed technique.
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Figure 5. Performance Graph of the Proposed Work
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Table 1. Comparison of PSNR Values of Existed System and the Proposed

System

Frame No Existing system Our Proposed system’s
Ref[11] ’s PSNR PSNR
Frame 1 420B 43dB
Frame 10 470B 49dB
Frame 11 52dB 54dB
Frame 20 59dB 61dB
Frame 21 61dB 64dB
Frame 30 70dB 72dB
Frame 31 72dB 76dB
Frame 40 77dB 80 dB
Frame 41 79 dB 82 dB

The simulation results clearly showed the performance of the proposed new technique. The
results executed on Windows 7, 2 GB RAM, 32 —bit operating system, Using MATLAB
R2012a.

6. Conclusion

In this paper, we concluded the inter frame quality and intra frame quality of entire video
stream enhanced. Different ROIs are created the entire frame such that the quality of a frame
can be properly enhanced. Experimental results demonstrated the effectiveness of our
algorithm. Total numbers of frames are also counted. The proposed algorithm can be
validated on VVLSI implementation.
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