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Abstract— The H.264/AVC film coding standard functions 

diverse computational hot places that want to be expidited to 

cope with the somewhat increased complexity compared to 

previous requirements. In this paper, we recommend an 

improved application structure (i.e. the plan of functional 

elements of a credit card software in identifying the data 

circulation characteristics) for the H.264 encoder which 

works for application-specific and reconfigurable equipment 

platforms. Our recommended program architectural 

optimization for the computational reduced total for the 

movement Compensated Interpolation is separate of the real 

hardware platform that is actually employed for delivery. 

Digital video compression techniques have starred a crucial 

character in present media marketing and sales 

communications. The limitation of data transfer in 

communication channels and storage space news needs 

more efficient video coding methods. Introducing new 

programs and advances in multimedia technologies demands 

video coding methods to include more complex and 

advanced functions. 

Key words: Media Encoding Bandwidth, ITUT H.264 AVC 
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I. INTRODUCTION 

H.264/AVC is newest video coding standard of the ITU-T 

Video Coding Experts Group and the ISO/IEC Moving 

Picture Experts Group. The main goals of the H.264/AVC 

standardization effort have been enhanced compression 

performance and provision of a “network-friendly” video 

representation addressing “conversational” (video 

telephony) and “non-conversational” (storage, broadcast, or 

streaming) applications. H.264/AVC has achieved a 

significant improvement in rate-distortion efficiency relative 

to existing standards. This article provides an overview of 

the technical features of H.264/AVC, describes profiles and 

applications for the standard, and outlines the history of the 

standardization process 

Every year many blue chip companies like Intel, 

Google, Microsoft, Adobe, etc contribute in development 

and comparative evaluation of the quality of new H.264 and 

other Codecs. However, Successful estimation of all profiles 

under which is a developing codec is over ever changing 

modern hardware is impossible to estimate. 

H.264/AVC represents a major step forward in the 

development of video coding standards. It typically out 

performs all existing standards by a factor of two and 

especially in comparison to MPEG-2, which is the basis for 

digital TV systems worldwide; an improvement factor of 

2.25 - 2.5 has been reached. This improvement enables new 

applications and business opportunities to be developed. 

Example uses for DVB-T, DVB-S2, DVD, xDSL and 3G 

have been presented. 

Although H.264/AVC is 2 -3 times more complex 

than MPEG-2 at the decoder and 4 - 5 times more complex 

at the encoder, it is relatively less complex than MPEG-2 

was at its outset, due to the huge progress in technology 

which has been made since then. Another important fact is 

that H.264/AVC is a public and open standard. Every 

manufacturer can build encoders and decoders in a 

competitive market. This will bring prices down quickly, 

making this technology affordable to everybody. There is no 

dependency on proprietary formats, as on the Internet today, 

which is of utmost importance for the broadcast community. 

The official name is Advanced Video Coding 

(AVC), a.k.a. H.264 or MPEG 4 Part 10. The standard 

defines the video bitstream and decoding method, allowing 

design flexibility for encoding process. Figure 1 briefly 

summarizes the ITUT H.264 MPEG-10 AVC series video 

coding standards 

Compared to the other standards, H.264/AVC 

contains a number of new features, which not only offers 

lower bit rate and more efficient compression, but also 

provide more flexibility for application to a wide variety of 

network environments. As shown in Figure 2, H.264 

consists of two layers, namely Video Coding Layer (VCL), 

and Network Abstraction Layer (NAL). 

 
Fig. 1: Two layers in H.264/AVC. 

Like the other video coding standards, H.264/AVC 

incorporates different profiles and levels. Profiles define sets 

of bit stream features a H.264 stream can use. Levels define 

restrictions on the video resolution, frame rate and some 

stuff called VBV (Video Buffer Verifier). There are up to 16 

profiles and 16 levels in the current version. Three most 

commonly used profiles are baseline profile (BP), main 

profile (MP), and extended profile (EP) 

A. MPEG-4 part-10/ H.264 

MPEG-4Visual and H.264 [1] (also recognized as Elevated 

Video Coding) are standards for the coded representation of 

discernible information. Every single average is a document 

that chiefly defines two things, a coded representation (or 

syntax) that describes discernible data in a compressed form 

and a method of decoding the syntax to reconstruct 

discernible information. Every single average aims to 

safeguard that compliant encoders and decoders can 
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prosperously interwork alongside every single 

supplementary, as permitting manufacturers the freedom to 

develop competitive and innovative products. The standards 

specifically do not delineate an encoder; rather, they 

delineate the output that an encoder ought to produce. A 

decoding method is described in every single average but 

manufacturers are free to develop alternative decoders as 

long as they accomplish the alike consequence as the 

method in the standard. 

ITU-T Video Coding Experts Group (VCEG) and 

the ISO/IEC MPEG jointly develop the newest standard, 

H.264/AVC (also known as MPEG-4 part 10). The 

motivation of this standard comes from the growing 

multimedia services and the popularity of HDTV, which 

need more efficient coding method. At the same time, 

various transmission media especially for those low speed 

media (Cable Modem, xDSL or UMTS) also called for the 

significant enhancement of coding efficiency. 

II. VIDEO COMPRESSION 

The digital video compression technology has been gaining 

popularity for many years. Today, when people enjoy 

HDTV (high definition television) 
[4]

, movie broadcasting 

through Internet or the digital music such as MP3, the 

convenience that the digital video industry brings to us 

cannot be forgotten.  All of these should attribute to the 

advances in compression technology, enhancement on mass 

storage media or streaming video/audio services. As the 

main contributor to all of above, video compression 

technology is the focus of this chapter.  

RGB (red-green-blue) color space is well suited to 

arrest and display of color images. The picture consists of 

three grayscale constituents (sometimes denoted to as 

channels)[5]. The combination of red, green and blue 

alongside disparate weights can produce each visible color 

.A numerical worth is utilized to indicate the proportion of 

every single color. The human discernible arrangement 

(HVS) is less sensitive to colour than to luminance 

(brightness). In the RGB colour space the three colours are 

equally vital and so are normally all stored at the alike 

resolution but it is probable to embody a colour picture extra 

effectually by separating the luminance from the colour data 

and representing luma alongside a higher resolution than 

colour. The YCbCrcolour space and its variations 

(sometimes denoted to as YUV) is a accepted method of 

effectually representing colour images. Y is the luminance 

(luma) constituent and can be computed as a weighted 

average of R, G and B:The drawback of RGB representation 

of color picture is that all 3 colors are equally vital and 

ought to be stored alongside the alike number of data bits. It 

is discovered that HVS (human discernible system) is less 

sensitive to color than to brightness.  

In order to seize supremacy of this discovering, a 

new color space shouted YUV (luminance-chrominance 

(blue)-chrominance (red))[8] is proposed.  Instead of 

employing the color of the light, YUV chooses the 

luminance (Y) and chrominance (UV) of the light to 

embody a color image. YUV uses RGB data, but it creates a 

black and white picture (luma) from the maximum color 

picture and next subtracts the three main colors emerging in 

two supplementary signals (chroma/ Cb, Cr) to delineate 

color. Joining the three signals back jointly, aftermath in a 

maximum color image.  

 
Fig 1: Architecture of IEEE H.264 AVC Algorithm 

A. Redundancy Reduction 

The basic idea of video compression is to compress an 

original video sequence (raw video) into a smaller one with 

fewer numbers of bits. The compression is achieved by 

removing redundant information from the raw video 

sequence. There are totally three types of redundancies 

present: temporal, spatial and frequency domain 

redundancies. 

Spatial and temporal redundancies[9]: Pixel values 

are not independent, but are correlated with their neighbors 

both within the same frame and across frames. Spatial 

redundancy is the little variation in the content of the image 

within a frame (Fig. 1.3). Utilizing spatial redundancy, the 

value of a pixel is predictable from the known values of 

neighboring pixels. In time domain, there is little variation 

in frame content between consecutive frames except for the 

case when the object or content of the video is changing 

quickly. This is often known as temporal redundancy 

Frequency domain redundancy: The HVS is more sensitive 

to lower frequencies than to higher frequencies. 

 
Fig. 2: Spatial and temporal redundancies 

III. LITERATURE SURVEY 

Dan Grois et al., 2013, In this research papera performance 

comparison of the two latest video coding standards 

H.264/MPEG-AVC and H.265/MPEG-HEVC (High-

Efficiency Video Coding) as well as the recently published 

proprietary video coding scheme VP9. According to the 

experimental results, which were obtained for a whole test 

set of video sequences by using similar encoding 

configurations for all three examined representative 

encoders, H.265/MPEG-HEVC provides significant average 

bit-rate savings of 43.3% and 39.3% relative to VP9 and 

H.264/MPEG-AVC, respectively. As a particular aspect of 
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the conducted experiments, it turned out that the VP9 

encoder produces an average bit-rate overhead of 8.4% at 

the same objective quality, when compared to an open 

H.264/MPEGAVC encoder implementation – the x264 

encoder. On the other hand, the typical encoding times of 

the VP9 encoder are more than 100 times higher than those 

measured for the x264 encoder. When compared to the full-

fledged H.265/MPEGHEVC reference software encoder 

implementation, the VP9 encoding times are lower by a 

factor of 7.35, on average. 

Deepak Dembla et al., 2011,In this research paper 

adifferent choices during the design of a CODEC and 

different strategies for coding control can lead to significant 

variations in compression and computational performance 

between CODEC implementations. However, the best 

performance that may be achieved by a CODEC is limited 

by the available coding tools. The performance examples 

presented here and many other studies in the literature 

indicate that H.264/AVC has the ability to out-perform 

MPEG- 4Visual convincingly (which in turn performs 

significantly better than MPEG-4). Performance is only one 

of many factors that influence whether a new technology is 

successful in the marketplace and we will examine some of 

the other issues that are currently shaping the commercial 

market for video coding. 

Shiqi Wang et al., 2011, In this research paperthe 

structural similarity (SSIM) index has been found to be a 

good indicator of perceived image quality. In this paper, we 

propose a rate-SSIM optimization scheme for mode 

selection in H.264/AVC video coding. To derive the 

Lagrange multiplier based on the properties of input 

sequences, a novel reduced-reference statistical SSIM model 

and a source-side information combined rate model are 

established. The proposed method is fully standard-

compatible. Experimental results demonstrate that, 

compared with conventional rate distortion optimization 

coding schemes, the proposed scheme can achieve better 

rate-SSIM performance and provide better visual quality. 

TomásBrandão et al., 2011, In this research paper it 

describes and compares a set of no-reference quality 

assessment algorithms for H.264/AVC encoded video 

sequences. These algorithms have in common a module that 

estimates the error due to lossy encoding of the video 

signals, using only information available on the compressed 

bit stream. In order to obtain perceived quality scores from 

the estimated error, three methods are presented: i) to weight 

the error estimates according to a perceptual model; ii) to 

linearly combine the mean squared error (MSE) estimates 

with additional video features; iii) to use MSE estimates as 

the input of a logistic function. The performances of the 

algorithms are evaluated using cross-validation procedures 

and the one showing the best performance is also in a 

preliminary study of quality assessment in the presence of 

transmission losses. 

H. S.Prasantha et al., 2010, In this research paper 

H.264/AVC (Advanced Video Coding) is the newest video 

coding standard of the moving video coding experts group. 

The decoder is standardized by imposing restrictions on the 

bit stream and syntax, and defining the process of decoding 

syntax elements such that every decoder conforming to the 

standard will produce similar output when encoded bit 

stream is provided as input. It uses state of art coding tools 

and provides enhanced coding efficiency for a wide range of 

applications, including video telephony, real-time video 

conferencing, direct-broadcast TV (television), blue-ray 

disc, DVB (Digital video broadcast) broadcast, streaming 

video and others. The paper proposes to port the 

H.264/AVC decoder on the various processors such as TI 

DSP (Digital signal processor), ARM (Advanced risk 

machines) and P4 (Pentium processors). The paper also 

proposes to analyze and compare Video Quality Metrics for 

different encoded video sequences. The paper proposes to 

investigate the decoder performance on different processors 

with and without deblocking filter and compare the 

performance based on different video quality measures. 

Muhammad Shafique et al., 2010, In this research 

paper H.264/AVC video coding standard features diverse 

computational hot spots that need to be accelerated to cope 

with the significantly increased complexity compared to 

previous standards. In this paper, we propose an optimized 

application structure (i.e. the arrangement of functional 

components of an application determining the data flow 

properties) for the H.264 encoder which is suitable for 

application-specific and reconfigurable hardware platforms. 

Our proposed application structural optimization for the 

computational reduction of the Motion Compensated 

Interpolation is independent of the actual hardware platform 

that is used for execution. For a MIPS processor we achieve 

an average speed up of approximately 60× for Motion 

Compensated Interpolation. Our proposed application 

structure reduces the overhead for Reconfigurable Platforms 

by distributing the actual hardware requirements amongst 

the functional blocks. This increases the amount of available 

reconfigurable hardware per Special Instruction (within a 

functional block) which leads to a 2.84× performance 

improvement of the complete encoder when compared to a 

Benchmark Application with standard optimizations. We 

evaluate our application structure by means of four different 

hardware platforms. 

Xiaoyin Cheng et al., 2009 In this research paper , 

the video CODEC system and H.264 standard has been 

studied, as well as the rate-distortion theory. To achieve the 

primary goal of reducing ringing artifacts in coded video 

sequences, methods were designed to pick out target pixels 

and compensate them for distortion. The pixel classification 

algorithm was designed to find target pixels, and the 

distortion compensation algorithm was developed to 

suppress the ringing artifacts.  

A feasibility analysis was done before the 

development of the algorithm to ensure that scaling of the 

distortion in RDO gives similar effects as lowering the QP. 

To optimize the classification algorithm, several important 

factors are proposed. The optimal overlapped block size, 

proper low categories specification and the optimal 

threshold are tested prior to real encoding. The NBC_Clip6 

sequence is coded with different k settings. In consideration 

of compromising average quality and ringing artifact 

reduction, the distortion multiplier k between 8 and 16 is 

preferred. Performance improvement could not been seen 

when high Ks were applied. 

Gary J.Sullivan et al., 2005, In this research paper 

over the last one and a half decades, digital video 

compression technologies have become an integral part of 

the way we create, communicate, and consume visual 
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information. In this paper, techniques for video compression 

are reviewed, starting from basic concepts. The rate-

distortion performance of modern video compression 

schemes is the result of an interaction between motion 

representation techniques, intra-picture prediction 

techniques, waveform coding of differences, and waveform 

coding of various refreshed regions. The paper starts with an 

explanation of the basic concepts of video codec design and 

then explains how these various features have been 

integrated into international standards, up to and including 

the most recent such standard, known as H.264/AVC. 

Kwan-Jung Oh et al., 2005 In this research paper a 

video coding standards, such as MPEG-4 and H.263, one 

important question is how to determine motion vectors for 

motion compensation in the INTER mode. Usually the sum 

of absolute differences (SAD) or the sum of squared 

differences (SSD) is employed as a matching criterion. 

Although these criteria are related to the distortion, they do 

not consider the bit rate appropriately. If we want to 

consider both the rate and the distortion, a Lagrangian 

technique targeting for rate-distortion optimization (RDO) is 

a good alternative. Even if H.264 used the RDO scheme to 

decide the best macro block mode among several 

candidates, H.264 employs only one RDO model for all 

macro blocks. Since the characteristics of each macro block 

is different, each macro block should have its own RDO 

model. In this paper, we propose an adaptive rate-distortion 

optimization algorithm for H.264. We regulate the 

Lagrangian multiplier according to the picture type and 

characteristics of each macro block 

NukhetOzbek et al., 2005 In this research paper 

H.264/AVC is a recently completed video compression 

standard jointly developed by ITU-T VCEG and ISO/IEC 

MPEG standards committees. The standard is becoming 

more popular as it promises much higher compression than 

that possible with earlier standards. The standard provides 

flexibilities in coding and organization of data which enable 

efficient error resilience. The increased coding efficiency 

officers new application areas and business opportunities. 

As might be expected, the increases in compression 

efficiency and flexibility come at the expense of increase in 

complexity, which is a fact that must be overcome. This 

paper provides an overview of the technical features of 

H.264 and summarizes the emerging studies related to new 

coding features of the standard. 

JörnOstermann et al., 2004, In this research paper  

H.264/AVC, the result of the collaboration between the 

ISO/IEC Moving Picture Experts Group and the ITU-T 

Video Coding Experts Group, are the latest standard for 

video coding. The goals of this standardization effort were 

enhanced compression efficiency, network friendly video 

representation for interactive (video telephony) and non-

interactive applications (broadcast, streaming, storage, video 

on demand). H.264/AVC provides gains in compression 

efficiency of up to 50% over a wide range of bit rates and 

video resolutions compared to previous standards. 

Compared to previous standards, the decoder complexity is 

about four times that of MPEG-2 and two times that of 

MPEG-4 Visual Simple Profile. This paper provides an 

overview of the new tools, features and complexity of 

H.264/AVC. 

AtulPuri et al., 2004, In this research paper a 

H.264/MPEG-4 AVC is a recently completed video 

compression standard jointly developed by the ITU-T 

VCEG and the ISO/IEC MPEG standards committees. The 

standard promises much higher compression than that 

possible with earlier standards. It allows coding of non-

interlaced and interlaced video very efficiently, and even at 

high bit rates provides more acceptable visual quality than 

earlier standards. Further, the standard supports flexibilities 

in coding as well as organization of coded data that can 

increase resilience to errors or losses. As might be expected, 

the increase in coding efficiency and coding flexibility 

comes at the expense of an increase in complexity with 

respect to earlier standards. 

Sullivan, Gary J.et al., 2004 In this research paper a 

H.264/MPEG-4 AVC is the latest international video coding 

standard. It was jointly developed by the Video Coding 

Experts Group (VCEG) of the ITU-T and the Moving 

Picture Experts Group (MPEG) of ISO/IEC. It uses state-of-

the-art coding tools and provides enhanced coding 

efficiency for a wide range of applications, including video 

telephony, video conferencing, TV, storage (DVD and/or 

hard disk based, especially high-definition DVD), streaming 

video, digital video authoring, digital cinema, and many 

others. The work on a new set of extensions to this standard 

has recently been completed. These extensions, known as 

the Fidelity Range Extensions (FRExt), provide a number of 

enhanced capabilities relative to the base specification as 

approved in the spring of 2003. In this paper, an overview of 

this standard is provided, including the highlights of the 

capabilities of the new FRExt features. Some comparisons 

with the existing MPEG-2 and MPEG-4 Part 2 standards are 

also provided. 

IV. CONCLUSION AND FUTURE PERSPECTIVE 

H.264/AVC represents a major step forward in the 

development of video coding standards. It typically out 

performs all existing standards by a factor of two and 

especially in comparison to MPEG-2, which is the basis for 

digital TV systems worldwide; an improvement factor of 

2.25 - 2.5 has been reached. This improvement enables new 

applications and business opportunities to be developed.  

Although H.264/AVC is 2 -3 times more complex 

than MPEG-2 at the decoder and 4 - 5 times more complex 

at the encoder, it is relatively less complex than MPEG-2 

was at its outset, due to the huge progress in technology 

which has been made since then. Another important fact is 

that H.264/AVC is a public and open standard. Every 

manufacturer can build encoders and decoders in a 

competitive market. There is no dependency on proprietary 

formats, as on the Internet today, which is of utmost 

importance for the broadcast community. 

The main goal of this report is the presentation of a 

comparative evaluation of the quality of new H.264 codec, 

using objective measures of assessment (PSNR and SSIM) 

with respect to MPEG-2 codec. The comparison was done 

using settings provided by the developers of each codec. 

The main task of the comparison was to analyze different 

H.264 encoders for the task of trans-coding video like 

compressing video for personal and commercial use. The 

H.264 codec produces excellent video output achieving less 

than 1/3 of original file size without reducing video quality 
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in any sense over both baseline and advanced 

profiles.H.264provides gains in compression efficiency of 

up to 50% over a wide range of bit rates and video 

resolutions compared to previous standards.  
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