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Abstract— As we know that for H.264/AVC standardization 

the use of in-loop filters was introduced in order to improve 

the objective and subjective quality of video compression. 

The objective of the paper is to provide an overview on past, 

present and future trends in Video Compression 

Technologies. We have reviewed the improvements and 

development in video encoding over the last two decade with 

future possibilities. Performance comparison of 

H.264/MPEG-AVC and H.265/MPEG-HEVC has also been 

surveyed and reviewed. 

Key words: H.264/AVC, HEVC, Video Compression, video 

frames, decoder, encoder 

I. INTRODUCTION 

The advent of inventions of various commodities that exhibits 

visual representations ranging from cellular phones and other 

portable devices such as laptops, tablets to High Definition 

Televisions are in prerequisite to process high resolution 

video information. Although various common video 

compression standards have been implemented such as 

MPEG-2, MPEG-4, H.264/AVC improvisation in order to 

rectify the dissipation of power is necessary. Moreover, for 

reliability the ME (motion estimation) is implemented on full 

scale in System-on chip SoC. The intention of this paper is to 

provide a HEVC in addition to the existent video compression 

standards, possessing the capacity to handle a broad spectrum 

of video standards. The paper explains about motion 

estimation requirements. The schematic view of HEVC 

architecture and their method of implementation are 

discussed. 

II. AN OVERVIEW OF HEVC 

HEVC abbreviated a High Efficiency Video Coding is a 

successor version of H.64 and AVC versions of compression 

standards and it is a Joint standard of ISOIEC/MPEG and 

ITU-T/VCEG: JCTVC, in order to improve efficiency and 

better resolution aspects. The betterment in the HEVC 

standards is of exhibiting ultra high resolution video 

interface, providing a block size ranging from 8*8 to 64*64.  

The prediction unit of the coding technique is of 

2N*2N, N*N for the intra levels and 

2Nx2N, NxN, dNxN, NxdN  for inter levels. Shown in fig: 

1) Considering the transform levels of techniques employed 

for the HEVC, Discrete cosine Transform is utilized. 

Moreover, for the intra levels, in addition to the discrete 

cosine transform (DCT), a concatenation of discrete sine 

transform (DST) is also used. [8] [9], 

 
Fig. 1: Blocking of prediction units. 

While observing the features of HEVC, there is a 

constant improvement in its speed, thereby reducing its levels 

of memory requirements. For the purposes of motion 

estimations, Advanced Motion Vector Prediction (AMVP) 

which is of both spatial and temporal is deployed. 

While establishing the quality levels of the coding, 

for the entertainment purposes, an average savings of 35% is 

observed. The levels of performances tend to increase beyond 

39% for the High Definition Videos. 

III. SCHEMATIC ARCHITECTURE OF HEVC 

 
Fig. 2: 

             The above structure is a hybrid outcome of HEVC 

consisting of both encoder and decoder employed. Initially, 

the image that is to be processed is divided into sequential 

blocks and sent to encoder. The encoding process is done by 

selection of motion information that constitutes the image of 

reference and the motion vector to be applied.  

            The residual signal is transformed spatially thereby 

scaled and quantized of its co-efficient. Duplication of the 

encoder is performed by the decoder for identical subsequent 

of data. Later, the residual is then added to the prediction, and 

combined result is then applied to loop filters for the purpose 

of smoothing out artifacts induced by block-wise processing 

and quantization. Then the final output image is stored in a 

decoded buffer that will be utilized for the predicting 

subsequent pictures. HEVC is a hybrid video codec. Some 
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existing tools from H.264/AVC have only been revisited in 

this standard. HEVC has been designed to target ultra high 

resolution with higher frame rates compared to H.264/AVC. 

            Taking this into consideration, HEVC has introduced 

a new partitioning image scheme concept based on a quad 

tree structure with larger block size– a 64x64 Coding Unit 

(CU). A Coding Unit can be recursively divided into 4 CUs 

(Quadtree). Optionally, all the samples based processing and 

the reference pictures storage may be made using 10 bits 

precision. 

 
                        Fig. 3: Quad tree structure 

The quad tree partitioning allows for splitting into 

blocks of variable size according to the characteristics of the 

region covered by CTB. Also, in H.264 predictions and 

transforms are static whereas in H.265 it is flexible. 

IV. PERFORMANCE COMPARISON OF H.264/MPEG-4 AVC 

AND H.265/MPEG HEVC 

A. Block Structure: 

There are substantial improvements in the block structure of 

H.265 over H.264. In H.264, every frame is divided in basic 

Macro blocks of 16X16 with intra blocks of 16 4X4 sub-

blocks or one 16X16 block whereas in H.265 each frame is 

divided in CTB of 64X64, 32X32 or 16X16. Fig shows the 

basic difference in the block structure of H.264 and H.265 

standards. 

 
Fig. 4: 

B. Display clarity comparision: 

 
Fig. 5: 

C.  Entropy Coding: 

Both the encoders are coded using CABAC i.e. 

Context Adaptive Binary Arithmetic Coding but coding of 

transform coefficient has been improved in H.265 using 

context selection schemes which is efficient for larger 

transform sizes. H.264 also uses CAVLC (Context Adaptive 

Variable Length Coding) which is faster but less efficient 

then CABAC. 

D. Bit Rate: 

The major improvement in H.265 video encoding resulted in 

reduced bit rate of up to 50% maintaining the same/improved 

video quality as H.264 as can be seen from the Fig. The 

reduction in bandwidth up to half also reduces the cost of 

production. However, coding complexity increases in H.265 

to achieve approx. 50% reduced bit rate. 

E. Comparision graph between H.264 and HEVC: 

 
Fig. 6: 

V.  CONCLUSION 

Past, Present and Future of Video Compression was presented 

highlighting pros and cons of each w.r.t their architectures 

and present case scenario. In the last section a thorough 

performance comparison was made between H.264 and H.26 

and comparison parameters clearly shows the improvements 

of H.265 over H.264 and how it can supersede H.264 in the 

coming decade. 
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