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Abstract: 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. 
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I. INTRODUCTION 

The digital video compression technology has been gaining 

popularity for many years. Today, when people enjoy HDTV 

(high definition television), 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. 
 

1.1  H.261 
H.261 is first developed by ITU-T in 1990. It is a video 

compression standard, which targets on low bit- rate real 

time applications (down to 64 kbit/s), such as visual 

telephone service. The basic idea of video coding is based on 

DCT, VLC entropy coding and simple motion estimation 

technique for reducing the redundancy of the video 

information. 
 

1.1 MPEG -1 
The MPEG-1 standard, published in 1992, was designed to 

produce reasonable quality images and audio at low bit rates. 

MPEG-1 provides the resolution of 352x240 (SIF) for NTSC 

or 352x288 for PAL at 1.5 Mb/s. The target applications are 

focused on the CD-ROM, video-CD, and stream media 

applications like video over digital telephone networks, 

video on demand (VOD) etc. The picture quality level almost 

equals to VHS tape. MPEG-1 can also be encoded at bit rates 

as high as 4-5Mbits/sec. MPEG-1 specified the compression 

of audio signals, called layer-1,-2,-3. Layer-3 is now very 

popular in the digital music distribution over Internet known 

as MP3. 
 

1.2 H.262 and MPEG-2 
MPEG–2 standard was established by ISO/IEC in 1994. The 

purpose of this standard is to produce enhanced data rate and 

better video quality compared to MPEG–1. The coding 

technique of MPEG-2 is the same as MPEG-1 but with a 

higher picture resolution of 720x486.The unique feature of 

MPEG-2 is the layered structure, which supports a scalable 

video system. MPEG-2 is compatible with MPEG-1, that 

means a MPEG-2 player can play back MPEG-1 video 

without any modification. This standard is also adopted by 

ITU-T referred to as H.261. 
 

1.3 MPEG-4 
MPEG-4 (ISO/IEC 14496) became the international standard 

in 1999. The basic coding theory of MPEG-4 still remains 

the same as previous MPEG standards but more networks 

oriented. It is mostly used for broadcast, interactive and 

conversational environments. MPEG-4 introduced ‘objects’ 

concept: A video object in a scene is an entity that a user is 

allowed to access (seek, browse) and manipulate (cut and 

paste). It serves from (2 kbit/s for speech, 5 kbit/s for video) 

to (5 Mbit/s for transparent quality video and 64 kbit/s per 

channel for CD quality audio).  

 

MPEG-4 part-10/ H.264 
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 attractiveness of HDTV, which 

need more proficient 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.  

By introducing some unique techniques, H.264/AVC aims to 

increase compression rate significantly (save up to 50% bit 

rate as compared to MPEG-2 picture quality) while 

transmitting high quality image at both high and low bit 

rates. The standard can increase resilience to errors by 

supporting flexibility in coding as well as organization of 

coded data.  
 

Architecture of H.264 
H.264/AVC is the latest international standard for video 

coding, issued in May 2003. It was jointly developed by the 

ITU-T Video Coding Experts Group (VCEG) together with 

the ISO/IEC Moving Picture Experts Group (MPEG).  Corresponding Author: S.G. Santhi 

Dept. of CS, Doon Valley College of Engg. & Tech., Karnal, India 
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Figure 1: The ITUT H.264 MPEG-10 AVC Video Codec 

Overview 

 

The official name is Advanced Video Coding (AVC), also 

known as H.264 or MPEG 4 Part 10. The standard defines 

the video bit-stream 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). 

 

 
Figure 2: Two layers in H.264/AVC. 

 

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

incorporates different profiles and levels. 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).  

1.4 Applications of H.264 

The H.264 was designed to be flexible video format and has 

a very broad application range including: 

 

1. Broadcast over cable modem, satellite, cable, 

terrestrial, DSL, etc. 

2. Interactive or serial storage on DVD, optical and 

magnetic devices, etc. 

3. Conversational services over Ethernet, LAN, ISDN, 

DSL, wireless and modems, mobile networks, etc. 

or mixtures of these. 

4. Video-on-demand or multimedia streaming services 

over ISDN, cable modem, DSL, LAN, wireless 

networks, etc. 

5. Multimedia messaging services (MMS) over 

Ethernet, ISDN, DSL, mobile networks, LAN, and 

wireless, etc. 

6. Low bit-rate Internet streaming applications. 

7. HDTV broadcast and Digital Cinema applications. 

8. Web software Embedding. 

9. Mobile TV standardization. 

10. Video conferencing products. 

 

1. Advantages of H.264 
With H.264 Codec Longer record times is Possible: H.264 

provides magnificent compression, in almost cases more than 

doubling record times over previously popular compression 

methods.  

 
Improved Quality and speed: Previous compression 

methods have always allowed excellent picture quality at 

real-time frame rates but they take up valuable hard drive 

space.  

 
H.264 provides improved remote monitoring: H.264 not 

only Save hard drive space but also provide the ability to 

bring together high quality and low memory sizes allows for 

presentations of video when transmitted. 

 
Error Robustness: The H.264 decoder solution has built 

with robust error handling. The whole stream is divided into 

independent NAL unit, if some errors are detected then the 

decoder stops decoding that particular NAL unit packet and 

continues to decode the next good NAL unit packet.  

 
Design Flexibility & Modularity: H.264 decoder solution is 

very flexible and modular to suit the requirements of wide-

array of broadcast / professional video & surveillance 

applications. H.264 decoder solution can be customized to 

accomplish decoding of multiple streams at once.  

 

II. RELATED WORK 

 
Wang et al[1] 

describes the structural similarity (SSIM) index 

has been found to be a good indicator of perceived image 

quality. In this paper, they propose a rate-SSIM optimization 

scheme for mode selection in H.264/AVC video coding. 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. 
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Table:1 Performance of the proposed scheme (compared 

with the original RDO technique). 

 

They propose an RDO scheme for H.264/AVC video coding, 

aiming for achieving the best rate-SSIM performance. The 

novelty of our approaches lies in the adaptive Lagrange 

multiplier selection methods at the frame level, where they 

incorporated a new RR-SSIM estimation algorithm and a 

source-side information combined rate model. Our 

experiments show that the proposed scheme offers 

significant rate reduction while keeping the same level of 

SSIM quality value. 

 
Dembla et al[2] describes the data quantity is very large for 

the digital video and the memory of the storage devices and 

the bandwidth of the transmission channel are not infinite, so 

it is not practical for us to store the full digital video without 

processing. This paper starts with an explanation of the basic 

concepts of video compression algorithms and then 

introduces and performs video compression standards H.264 

and MPEG4. In paper highly flexible approach of H.264 & 

MPEG4 concentrates specifically on efficient compression of 

video frames base on PSNR.  

 
Table:2 Comparision of PSNR ratio of H.264 and MPEG-4 

Now this table shown below, shows testing for 1 to 30 (*.yuv 

(4:2:0)) frames and reading about input raw file & generated 

raw file. 

 

Different 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.  

 
Seo, Sangwon et al[3] describes in recent years, the 

increasing demands of multimedia services on the cellular 

networks have accelerated this trend. This paper presents a 

low power SIMD architecture that has been tailored for 

efficient implementation of H.264 encoder/decoder kernel 

algorithms. The proposed architecture increases the 

throughput of H.264 encoder/decoder kernel algorithms by a 

factor of 2.13 while achieving 29% of energy-delay 

improvement on average compared to our previous SIMD 

architecture, SODA. 

 
Table: 3 Summary of area and power running H.264 CIF 

video at 30FPS. 

 

The mobile multimedia processor requires high performance 

low-power solutions for high quality video and wireless 

protocols. Our results show that they can achieve 2.13x 

speedup and 29% energy-delay improvement for the H.264 

codec over a wide-SIMD architecture, SODA. 

 
Cheng et al[4] 

describes Video compression deals with 

compact representations of video signals for storage and 

transmission. It takes advantage of features of the human 

visual system (HVS) for a more efficient compression. In 

this thesis, pixels covering the smooth part of partially-

textured macroblocks are denoted as “target pixels”. The 

main objective in this thesis is to reduce ringing artifacts by 

compensating target pixels for distortion. The thesis 

algorithm is implemented in the Rate-Distortion (RDO) 

mode decision part in an H.264 encoder. By using this 

algorithm, RDO intends to select higher bit-cost modes for 

partially textured macroblocks (which contain target pixels), 

such that the distortion for target pixels is reduced. This 

results in less distortion and a reduced amount of ringing 

artifacts. 
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Figure:3 Base QP increases as the picture number increasing. 

 

In this thesis project, 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.  

 
Shafique et al[5] 

describes the 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, 

they 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.  

 

For a MIPS processor they achieve an average speedup of 

approximately 60× for Motion Compensated Interpolation. 

The 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. They evaluate our 

application structure by means of four different hardware 

platforms. 

 

 
Table:4 Implemented special instructions and data paths for the 

major functional components of H.264 video encoder. 

 

They have presented optimizations for the H.264 encoder 

application structure for reduced processing and reduced 

hardware pressure along with several novel data paths and 

the resulting. For in-loop De-blocking Filter, the optimized 

filtering data path reduces the number of required slices to 

67.8% (i.e. 1.47× reduction, see Table 4). The Special 

Instruction is 120× faster than the General Purpose Processor 

Implementation.  

 
Kulikov, DrDmitriy et al[6] 

describes the main goal of this 

report is the presentation of a comparative evaluation of the 

quality of new. The main task of the comparison is to analyze 

different H.264 encoders for the task of transcoding video—

e.g., compressing video for personal use. Speed requirements 

are given for a sufficiently fast PC; fast presets are analogous 

to real-time encoding for a typical home-use PC. 

 
Figure: 4Encoding speed handling, Fast encoders,” 

“Underwater” sequence 

 

Comparing all results from Fast encoders comparison part 

one could say that x264 and Intel QuickSync are best in 

terms of speed/quality trade-off. Main concept Open CL is 

third and main concept CUDA is fourth. So best of hardware 

encoders Intel QuickSync and best of software encoders 

x264 are comparable by speed/quality at very high speed 

encoding. 

 
Brandão, Tomás et al[7] 

describes this paper describes and 

compares a set of no-reference quality assessment algorithms 

for H.264/AVC encoded video sequences. In order to obtain 

perceived quality scores from the estimated error, three 

methods are presented: i) to theyight 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. 

 
Table:5 Evaluation of the described metrics. 

 

Three different no-reference video quality assessment 

algorithms have been described and evaluated. Those 

algorithms share a common component on their architecture 

– they all use an algorithm that computes an estimation for 

the error due to lossy video encoding. The algorithms’ 

performances have been evaluated using a cross-calibration 
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procedure over 58 subjective test conditions (which are 

H.264 encoded versions of 12 different video sequences).  

 
Prasantha et al[8] 

describes H.264/AVC (Advanced Video 

Coding) is the newest video coding standard of the moving 

video coding experts group. 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.  

 

 
Table:6 Video quality measures with and without deblocking 

filter for akiyo. 

 

The H.264 decoder is implemented on ARM9, 

TMS320DM642 and Pentium 4 processor. Various 

parameters such as PSNR, SSIM, MSAD and MSE are 

calculated for the different video sequences on the three 

processors. From table, TI DSP performs better than the 

other processors for implementing H.264. 

 

III. CONCLUSION 
 

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

MPEG-2 and the decoder is4 - 5 times more complex than 

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. 

 

IV. FUTURE SCOPE 

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), Two of the most 

commonly used profiles i.e. baseline profile (BP), main 

profile (MP), will be studied and SSIM (Structural 

Similarity) and PSNR Matrices will be analyzed for various 

input videos samples. In future two of the most commonly 

used profiles i.e. baseline profile (BP), main profile (MP), 

will be studied and SSIM (Structural Similarity) and PSNR 

Matrices will be analyzed for various input videos samples. 
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