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Abstract—This paper proposes a new fractal coding algorithm for 3D free multi-view HD video based on the monocular HD 

video fractal coding system. This algorithm combines not only motion compensation prediction and disparity compensation 
prediction, but also inter-component prediction, it can effectively remove redundancy. In addition, for the special features of the 
depth map different from the texture map, a non-rectangular block segmentation prediction mode is designed to reduce the 
distortion of the object edges in the depth map. Using the correlation between the depth map and the corresponding color texture 
map, the pattern pre-selection algorithm is designed to avoid unnecessary prediction process. The non-rectangular block split mode 
or the legacy intra prediction mode is adaptively selected. The experimental results show that the fractal 3D free multi-view HD 
video coding system proposed in this paper is superior to the MVC standard JMVC8.5 in coding performance. It reduces the coding 
complexity and coding rate of three-dimensional free multi-view HD video and improves coding efficiency. The code rate is reduced 
by an average of 67.90%, the PSNR is increased by an average of 9.15 dB, and the coding time is reduced by an average of 23.35%. 

Keywords—3D free multi-view video coding, fractal coding, Non-rectangular block segmentation prediction mode, Mode 
preselection 

I. INTRODUCTION 
The 3D free multi-view video format mainly includes multi-view video (MVV) and multi-view video deepening (MVD) 

[1-5]. Multi-view video coding (MVC) is an extension of the international video coding standard H.264/AVC, which greatly 
promotes the improvement and development of H.264/AVC. However, the development of high-definition video and wireless 
network technology has brought new challenges to the storage and transmission of 3D free multi-view video. Therefore, it is 
especially important for the compression of 3D free multi-view HD video. 

The 3D free multi-view video format handled in this paper is MVD [6,7], The format consists of a multi-view video 
captured by several sparse viewpoint positions and a corresponding multi-view depth map sequence, compared with MVV, it 
can effectively reduce the amount of data. Thus 3D free multi-view video compression includes compression of multi-view 
color video and compression of a corresponding depth map sequence. After decoding, the intermediate view point can be 
synthesized by using a depth map-based virtual view point drawing technique in the three-dimensional free multi-view video 
system terminal, this can achieve any viewpoint selection within a large viewing angle of the user [8-10].                                    

Compared with traditional single-channel video, when dealing with multi-view video signals, it is necessary to consider 
both the temporal correlation and the inter-viewpoint correlation within the viewpoint to simultaneously remove the time 
domain redundancy and the inter-view redundancy, therefore, it is necessary to design a reasonable prediction structure [11-14]. 
In addition to the traditional motion compensated prediction [15] and disparity compensated prediction, the encoding of the 
depth map sequence can also use its corresponding color video for inter-component prediction. 

This chapter first applies fractal-based single-view HD video compression technology to the basic viewpoint in 3D free 
multi-view HD video compression system,these include quadtree partitioning structure, intra-adaptive mode skipping and 
labeling, inter-frame motion vector prediction, loop filtering, etc.[16-18] At the same time, when the single-view coding is 
extended to multi-view coding, the coding structure between each view is considered, and the characteristics of the depth map 
are utilized reasonably, and the inter-sub prediction between the multi-view prediction structure and the depth map sequence is 
studied [19-22], in order to achieve the optimization of the coding system. 

II. DEPTH MAP SEQUENCE CODING 
The depth value of the depth map is the quantization of the distance information, which is not affected by the brightness and 

chrominance, and usually the same object has the same depth value [23, 24]. However, traditional coding methods usually 
produce more distortion around the boundary [25]. If traditional video coding techniques are directly used for the coding of 
depth map sequences, the coding effect is often unsatisfactory [26, 27]. 

Therefore, this paper adds a non-rectangular block segmentation prediction mode to the traditional intra prediction mode for 
the depth map coding block with object boundaries and designs a pattern pre-selection algorithm to adaptively select 
non-rectangular block partitioning mode or traditional intra prediction mode to avoid unnecessary prediction calculation 
process. 

A. Non-rectangular block segmentation prediction mode.  
In this paper, the traditional intra prediction mode adds a non-rectangular block segmentation prediction mode and replaces 

the depth pixel values in the region with a constant. The new prediction mode needs to solve two problems: the first is how to 
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determine which region the tag belongs to; the second is the calculation of the regional depth value. Each region determines a 
constant to replace the depth value of all pixels in the region. 

As shown in Fig. 1, it represents a 4×4 depth map coding block with salient edges, 1 9{ ,..., }R R R= representing adjacent 

reference pixels, 1 16{ ,..., }C C C= representing the current pixel to be encoded, the goal of intra prediction is to find the best 
prediction of C by referring to R.  

If binary 0 and 1 is used to represent which partition area each pixel belongs to, the code block of N×N size needs N2 bits to 
represent, in order to reduce the number of bits, this paper uses the method of creating a template code table for each row of 
pixels, as shown in Fig. 2. For an N×N coded block, the size of the template code table is 2N. 

Due to the slow change of adjacent rows in depth map, the adjacent codewords are very different when encoding. Therefore, 
this paper uses the method of codeword difference transmission to further reduce the coding rate. The codeword difference is 
calculated as follows: 

                                  1i i is s s −= −                                  (1) 

The best approximation of the depth value for each region is the average of all pixels in that region. However, since the 
original pixel value is unknown at the decoding end, if the original pixel mean is directly transmitted, the required number of 
bits is too expensive. Therefore, it is adopts the way of prediction from adjacent coded pixels. The difference between the 
original pixel mean and the predicted value is quantized, entropy encoded, and written to the compressed code stream. 

              
Figure 1. Example of non-rectangular block split        Figure 2. 4 × 4 block template code table 

B. Mode pre-selection.  
The designed non-rectangular block partitioning mode and the traditional 35 intra prediction modes together perform intra 

prediction on the depth map. A pattern pre-selection algorithm is designed to adaptively select a non-rectangular block partition 
mode or a traditional intra prediction mode to avoid unnecessary prediction calculation process. 

The pattern pre-selection algorithm utilizes the correlation between the video texture map and the corresponding depth map. 
The specific steps are as follows: 

Step 1: Extract the corresponding color texture block according to the current depth map coding block coordinates. 

Step 2: Calculate the average absolute deviation MAD of the colored texture block.  
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Where M N×  represents the block size, iI  represents the luminance value of the i-th pixel in the corresponding texture 
tile. 

Step 3: If MAD>Th, the current depth map coding block selects a non-rectangular block segmentation prediction mode. 
Calculating a corresponding codeword difference value and a regional depth value difference value, and writing the compressed 
code stream by entropy coding, and processing the next depth map coding block. Otherwise go to step 4. 

Step 4: Current depth map coding block in the traditional 35 intra prediction modes, the optimal prediction mode is 
selected according to the adaptive mode skip and mark algorithm in the monocular HD video fractal coding system.  

III. EXPERIMENTAL RESULT 
The experimental platform of this algorithm is Intel core i7-4770, 3.40 GHz CPU, 8 GB of memory, and the programming 

environment is Visual Studio 2013.The three-dimensional free multi-view HD video fractal compression system in this chapter 
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is compared with MVC's multi-view test model JMVC8.5. 

TABLE 1  COMPARISON OF CODING AVERAGE PERFORMANCE BETWEEN OUR SYSTEM AND JMVC SYSTEM IN THIS PAPER 

video BDBR(%) BDPSNR(dB) video BDBR(%) BDPSNR(dB) 

Balloons Color viewpoint1-3-5 -70.49 6.09 Balloons Depth viewpoint1-3-5 -56.63 7.55 
Kendo Color viewpoint1-3-5 -77.17 11.36 Kendo Depth viewpoint1-3-5 -76.59 5.85 

Newspaper Color viewpoint2-4-6 -66.41 7.24 Newspaper Depth viewpoint2-4-6 -33.39 4.07 
Dancer Color viewpoint1-5-9 -56.28 3.69 Dancer Depth viewpoint1-5-9 -72.01 12.80 
Shark Color viewpoint1-5-9 -84.31 13.48 Shark Depth viewpoint1-5-9 -85.74 19.38 

average -67.90 9.15  

Table 1 shows the coding performance comparison between the encoding system and JMVC8.5 for five standard MVD 
format three-dimensional free multi-view HD video sequences. It can be seen that in the coding rate comparison BDBR 
performance, the code rate of this system is reduced by 85.74% compared with JMVC8.5, with an average reduction of 
67.90%.In the decoded video quality evaluation parameter BDPSNR, the PSNR of the system is increased by 19.38 dB relative 
to JMVC8.5, with an average increase of 9.15 dB. 

IV. SUMMARY 
This article will optimize the encoding of three-dimensional free multi-view HD video. The experimental results show that 

the fractal three-dimensional free multi-view HD video coding system proposed in this paper is superior to the MVC standard 
JMVC8.5 in coding performance. It reduces the coding complexity and coding rate of three-dimensional free multi-view HD 
video and improves coding efficiency. The code rate is reduced by an average of 67.90%, the PSNR is increased by an average 
of 9.15 dB, and the coding time is reduced by an average of 23.35%. 
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