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ABSTRACT

As with previous single-view video coding, in order to promote the application of multi-view
video coding, multi-view video coding also needs to study the appropriate rate control
algorithm. Bit rate control has always been a difficult research topic in multi-view video
coding. In multi-view video coding, there are 6 types of coded image, so the previous rate
control algorithm for single-view video cannot be directly applied to multi-view video coding.
The bit rate control is divided into a four-layer structure for bit rate control of multi-view video
coding. Among them, the frame-layer code rate control considers the layer B frame and other
factors to allocate the code rate, and the basic unit-layer code rate control uses different
quantization parameters according to the content complexity of the macroblock. The average
error between the actual bit rate and the target bit rate of the bit rate control algorithm can be
controlled by 2.39%.
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1. INTRODUCTION

The main work of 3DAV in the early days was the analysis of 3DAV requirements, including the
definition of 3DAV application scenarios, including panoramic video, multi-view video and
interactive 3D video. Among them, the multi-view video is taken by multiple cameras from
different angles. It contains multiple viewpoint images in the same scene, and the viewpoints are
highly correlated. Therefore, in addition to usually using spatial-temporal redundancy to achieve
coding purposes as in 2D video, it is more important to eliminate spatial prediction redundancy
between different viewpoints. Multi-view video coding often requires more complex and efficient
coding technology and higher compression efficiency than single-view video coding such as
H.264 /| AVC, MPEG-2. 3DTV / FTV ( Three-dimensional television / Free-view television) will
become the next-generation television technology after high-definition television (HDTV) [1-2].
But multi-view video coding (MVC) is still immature, and it is still a long way from the
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application. The bit allocation and bit rate control of MVC, in particular, are key issues for
transmission and applications.

In practical applications, bit rate control is one of the main key technologies. It is one of the most
important technologies in video coding. Any video compression standard that leaves the bit rate
control will be limited in its application. The previous video compression standards such as
MPEG-2, MPEG-4, H.263, H.264, MVC, etc. have given a rate control model [3-6]. Compared
with the previous video compression standards, the rate control of MVC The bit rate control is
mainly to allocate a reasonable bit rate between the viewpoints to ensure the balance of the video
quality between the viewpoints.

As with previous single-view video coding, in order to promote the application of multi-view
video coding, multi-view video coding also needs to study the appropriate rate control algorithm.
Bit rate control has always been a difficult research topic in multi-view video coding. In multi-
view video coding, there are 6 types of coded image, so the previous rate control algorithm for
single-view video cannot be directly applied to multi-view video coding. There have been many
research results on bit rate control[7-9]. At present, the multi-view video coding rate control
algorithm not only needs to reasonably allocate the bit rate in each frame in time to prevent buffer
overflow, but also needs to allocate a reasonable bit rate between the viewpoints to ensure the
balance of video quality between viewpoints. Therefore, an efficient multi-view video encoding
bit rate control algorithm needs to be developed.

To this end, based on IMVC, a multi-view video rate control module is added in this article. The
core of the algorithm is based on the analysis of the existing video bit rate control algorithms,
according to the characteristics of multi-view video coding and the requirements of its bit rate
control, to improve the traditional quadratic rate distortion model, and propose a multi-view
video-oriented basic unit Layer rate control algorithm. Experimental simulation results show that
compared with IMVC [10] which currently uses fixed quantization parameters, the algorithm in
this paper can effectively control the bit rate of multi-view video coding while maintaining
efficient coding efficiency.

2. MULTI-VIEW VIDEO CODING RATE CONTROL ALGORITHM

The rate control of single-view video coding is, in essence, the rate control of | and P frames, and
the rate control of B frames is not performed. The QP value of B frames is simply based on the
adjacent | frames and P The QP value of the frame or two adjacent P frames is determined. When
the number of B frames between adjacent | frames and P frames or two adjacent P frames is
large, the accuracy of the rate control will change. Very poor. For compatibility with H.264, the
bit allocation and bit rate control proposed in this paper is based on the bit rate control algorithm
of JVT-G012. The bit rate model adopts our previous research results [11]. The MVC code rate
control algorithm is divided into four layers. Among them, GOP code rate control is mainly based
on the correlation between viewpoints to allocate reasonable code rates among various views.
Frame layer code rate control mainly considers the impact of hierarchical B frames Allocation
code rate, basic unit layer code rate control uses different quantization parameters according to
the content complexity of the macroblock. The main algorithm is as follows:



Computer Science & Information Technology (CS & IT) 211

The | frame and the first 7(j) frame of the first GOP in each GGOP, and the first P frame of other
GOPs are coded withm,. There is no need to allocate target bits, and other B frames (or P
frames) target allocate bits B is weighted by T, and T, ,

TC)=B-Te(1)+(1=B) Tpur (J) 1)

Where s is a fixed value, its typical value is 0.5 when there are no B frames, and 0.9 when there
are B frames; where the allocation of T, for the current frame depends on the current target

buffer overflow degreeTbl, similar to the previous algorithm. The methods are:
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Where yis a fixed value, its typical value is 0.75 when there is no B frame, otherwise it is 0.25.
Represents the time layer where the current frame is located, w (1) represents the weight of the
complexity of each frame, andwg(l) represents the weight of the B frame. For the value method,
see Ref. [13].

The allocation of T, in the current frame in formula (6) depends on the number of bits remaining
in the current GOP and at a certain time layer in FIG. 1.

T.(J) :TGOP(nk,j)'Wb(nk,j) (3)
In the formula, Tgop(ny, j) IS the remaining bits of the current GOP, and W, (n,, j) is the weight of
the current frame.The initial value of W, (n j)(j =12, N(i))is set to 1. After each GOP is encoded,
it needs to be refreshed at the post-encoding stage.Let Agop(nk_10) b€ the number of bits actually
used to encode the k —1th GOP of the ith GGOP. A(j) represents the number of bits actually used
in the j frame encoding, and the weight W, (n,_4 ;)(j =12, N(i)) of the current frame is given by
equation (8)

Wy (g, ) = Acop(Nk_1,0) (4)

Wy (ny ;) 's linear prediction model is:

Wh (N, j ) =Bra - Wo (M1, ) +Br2 (5)
Among them, s and g, are univariate regression coefficients, and the initial values are set to 1

and 0. After each GOP encoding is completed, it needs to be refreshed in the post-encoding stage.
Tecor(sn; j) represents the number of remaining bits of the GGOP after thei frame of the j GGOP

is encoded. This paper uses existing algorithms. The main ideas are as follows:Using H.264 /
AVC Visa Baseline Tool to perform similarity analysis on video images to obtain the consistency
of macroblocks is only possible using statistical features, and DCT coefficients are more suitable
for image similarity than pixel brightness Sexual requirements. The macro block contains a part
of the nose and lips. We refer to the results of previous research. It can be seen that if most of the
subblocks obtain the same SAC value (dark part), the two blocks can match. Therefore, SAC is
suitable for statistical matching of images, that is, the results are consistent with the error



212 Computer Science & Information Technology (CS & IT)

concealment strategy of this paper. According to the statistical matching conditions of the sub-
blocks, the similarity measure af, for a certain block is defined as:

Af, =) 0-(SAC{* —SAC'),l; € Z (6)
k

Among them, 3 (-) is the 6 function and li is the current frame. The similarity af, represents the

number of sub-blocks with the same statistical characteristics, and has the following conclusions.
If Af; <Tac(=6xTma) » theni;and I; are not similar; otherwise, I;and 1;_; are similar. Therefore, it

can be determined that the current frame li is a scene switching frame; if I; and 1,_, are not similar,
there is a scene switching frame between I;and I;_;, 1;is not a scene switching frame, and if there
is no switching frame between them, I; Switch frames for the scene. ¢ is a certain similarity
measure.

3. EXPERIMENTAL TESTS

In order to verify the effectiveness of the proposed multi-view video coding bit allocation and
rate control algorithm, we used the test sequences which include Kendo-Dancer, Poznanstreet-
Gtfly, Gtfly-Kendo, Poznanstreet-Dancer, and Dancer-Racel. The test platform is Intel (R) Core
(TM) Duo CPU 2.66GHz (dual), 1.96GB memory. The Gtfly-Kendo' sequence is obtained by
resampling the Gtfly-Kendo sequence. The other sequences are similar. Table 1 shows the
experimental results of the proposed algorithm compared with the two fixed bit allocation
algorithms.

Target Bit rate =1000kbps

1050
1040
1030
1020
1010
1000
990
980
970
Target Fixed Ratio 1 Fixed Ratio 2 Proposed
Bit rate

(Kbps)
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Table 1 Simulation Results
Target Actual generated bits ( kbps) Rate control error (%)
Sequence Bit rate
(Kbps) | Fixed Fixed Fixed Fixed
) ) Proposed ) ) Proposed
Ratiol | Ratio?2 Ratiol | Ratio?2
1000 1045.30 | 1036.00 | 1026.60 4.53 3.60 2.66
Gtfly-Kendo' 2000 2096.40 | 2075.80 | 2028.20 4.82 3.79 1.41
3000 3148.20 | 3076.50 | 3063.60 4.94 2.55 2.12
1000 1046.30 | 1044.00 | 1030.10 4.63 4.40 3.01
Kendo-Dancer'| 2000 2082.40 | 2070.00 | 2033.60 4.12 3.50 1.68
3000 3143.70 | 3107.40 | 3073.50 4.79 3.58 2.45
HD

1000 1036.90 | 1027.20 | 1015.80 3.69 2.72 1.58

Poznanstreet-
Gl 2000 2091.00 | 2068.00 | 2054.00 4.55 3.40 2.70

y

3000 3119.10 | 3097.80 | 3062.10 3.97 3.26 2.07
1000 1049.30 | 1035.70 | 1031.60 4.93 3.57 3.16

Poznanstreet-
2000 2091.40 | 2068.80 | 2045.40 4.57 3.44 2.27

Dancer'

3000 3125.40 | 3098.10 | 3082.20 4.18 3.27 2.74

Table 1 shows the experimental results of the proposed algorithm compared with the two fixed
bit allocation algorithms. The JMVC algorithm without bit rate control uses a fixed quantization
value for multi-view video encoding. The bit rate obtained when the fixed quantization value is
used is the target bit rate of the bit rate control algorithm.

Table 1 shows the simulation results of code rate control for multi-view video coding. As can be
seen from Table 1, compared with the two fixed bit allocation algorithms, rate control algorithm
in this paper has a smaller code rate deviation, and the code rate error can be controlled at 2.39%.
The main reason for this is that we not only perform reasonable bit allocation between
viewpoints, but the basic unit layer code rate control uses different quantization parameters for
code rate control according to the content complexity of the macroblock.



214 Computer Science & Information Technology (CS & IT)
4., CONCLUSION

In the future, we consider the use of the relationship between the distortion of the video and the
bit rate and the complexity of the video frame to optimize the allocation of the bit rate between
the frames. In view of the large number of scene switches that may occur in the video frame, a
scene switch detection based on non-connected points The algorithm, combined with improved
adaptive GOP packet technology, further improves the rate control performance. In videos where
scenes change, the adaptive GOP grouping technology is used to eliminate the effects of scene
switching and improve coding performance.
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