
Abstract 
This paper introduces a new texture prediction for 
MVC( Multi-view Video Coding) which is currently 
being developed as an extension of the ITU-T 
Recommendation H.264 | ISO/IEC International 
Standard ISO/IEC 14496-10 AVC (Advanced Video 
Coding) [1]. The MVC’s prcimary target is 3D 
video compression for 3D display system, thus, key 
technology compared to 2D video compression is 
reducing inter-view correlation. It is noticed, 
however, that the current JMVM [2] does not 
effectively eliminate inter-view correlation so that 
there is still a room to improve coding efficiency. 
The proposed method utilizes similarity of inter-
view residual signal and can provide an additional 
coding gain. It is claimed that up to 0.2dB PSNR 
gain with 1.4% bit-rate saving is obtained for three 
multi-view test sequences. 

1. Introduction

The multi-view video coding (MVC) is currently 
being developed as an extension of the ITU-T 
Recommendation H.264 | ISO/IEC International 
Standard ISO/IEC 14496-10 advanced video coding 
[1]. The main goal of MVC is providing efficient 
coding algorithms for sequences which have plural 
views at one time axis.   

The current reference coding scheme of MVC is 
shown in Fig. 1. This scheme uses a prediction 
structure with hierarchical B pictures for each view. 
Additionally, inter-view prediction is applied to every 
2nd view, i.e. S1, S3 and S5 in Fig. 1. For an even 
number of views, the prediction scheme of the last 
view (S7 in Fig. 1) is a mix of even and odd views. As 
there is just one neighboring view for inter-view 
prediction, it starts and ends with P-frames and B 
pictures have only one inter-view reference. To allow 
synchronization, I-frames start each GOP (S0/T0, 

S0/T8, etc.).  

Fig. 1: Inter-view-temporal prediction structure, 
using hierarchical B pictures 

 As shown Fig. 1, there are shadowed time position 
which are T0, T8, etc. The pictures in this time 
positions are called “anchor pictures” and others are 
called “non-anchor pictures”. Anchor picture is the 
first picture in each GOP and it has the lowest 
temporal level within a GOP. By the characteristics of 
hierarchical B picture structure, quantization error of 
anchor picture causes whole GOP so that it is usually 
quantized by the lowest QP value among GOP. Also 
there is another basic concept called “Base view” 
which is S0 view in Fig. 1. In terms of base view, it is 
essential that AVC/H.264 coding scheme should be 
employed to grantee backward compatibility with 
AVC/H.264. 

Generally, the current hierarchical B picture structure 
provides very good performance but it can’t eliminate 
temporal dependency and view dependency 
simultaneously. The reason why is MVC coding 
structure always uses the only best reference picture 
for texture prediction. For example, if a picture is 
coded non-reference B picture such as “b4” at T1 in 
Fig. 1, there are two pictures in the forward reference 
picture list; B1 at T0 and B3 at T1. Encoder decides the 
best reference picture in terms of rate-distortion cost 
for every macroblocks and indicates to decoder what 
the best reference picture is by reference index.  

In this paper, we propose a new texture prediction 
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method for MVC which is similar scheme of residual 
prediction of H.264/AVC Scalable Video Coding 
(SVC) extension [3].   

Next section, the proposed method is introduced 
and simulation results are shown in section 3. The 
discussion is described in section 4 and the conclusion 
and further study is followed. 

2. Technical description  

As shown in Fig. 2, the current macroblock (C) is bi-
predicted using two reference block (A and B) and 
residual data will be temporally decorrelated, but still 
has inter-view correlation. To improve the coding 
efficiency, in this paper, inter-view texture prediction 
is performed using collocated macroblocks located in 
the neighboring views and insert one-bit flag to 
indicate whether the proposed method is used or not 
to decoder side. However, there is a disparity between 
the current S1 view and neighboring views S0, S2 so 
that collocated position may not be suitable. To 
overcome this problem, we consider the disparity 
between the views. 

Fig. 2: The proposed texture prediction for MVC 

Considering the disparity, additional selection 
process which is similar process as spatial direct mode 
in H.264/AVC is performed. From the available 
surrounding macroblock, motion information of inter-
view predicted macroblock is selected as candidates 
of disparity and median filtered value is considered by 
disparity.  

Fig.3 Disparity selection method 

Encoder always decides the best macroblock type 
with RDO (Rate-Distortion Optimize) manner 
therefore the calculation of the real rate and distortion 
is essential. When the proposed method is used, 
however, it increases quite huge amount of 
instructions to encoder because both of motion 
estimation and the proposed method should be applied 
for all quarter pixel positions within search range 
(normal test conditions of MVC use -96~+96 integer 
pixels for the search range.) To minimize the 
complexity of encoder, in this paper, residual data of 
the corresponding macroblock subtract from the input 
original image and this subtracted data is used for 
motion estimation. This approximation is also 
employed H.264/AVC Scalable Video Coding (SVC) 
extension. 

Fig. 4 (a) Original Picture of “Rena” 
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Fig. 4 (b) Residual picture of “Rena” 

Fig. 4 (c) Approximated picture of “Rena” for 
motion estimation. 

Fig. 4 (a) is original inputted picture of test sequence 
named “Rena.” Fig. 4 (b) is residual picture of “Rena” 
which is the mosaic of the corresponding macroblock 
residual data of each macroblock. Fig 4 (c) is 
approximated picture which is generated by 
subtracting (b) from (a) and conceptually this picture 
is used for motion estimation process when residual 
prediction is equal to 1. 

3. Results and discussion 

The proposed method was simulated using JMVM 
1.0 [4] and the common condition test set of MVC [5] 
was used. Three sequences (Ballroom, Exit, Rena) 
were used and compared PSNR and bit-rate. The 
presented values are average value of all views. 
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As shown above 3 figures (Fig.5~Fig. 7), the 
proposed algorithm shows better performance at high 
bit-rate ranges. The reason is residual data exist much 
more at high bit-rate ranges then at low bit-rate ranges 
so that the proposed residual prediction can be 
selected more at high bit-rate ranges.  

TABLE.1 Performance of the proposed residual 
prediction

Sequence DPSNR DBR 

Ballroom 0.14 -3.51 
Exit 0.12 -4.30 
Rena 0.13 -2.73 

Table.1 shows performance of the proposed residual 
prediction algorithm, compared to JMVM 1.0. In this 
table, delta PSNR(DPSNR: average difference in 
PSNR between two methods in dB) and delta bit-
rate(DBR: average difference in bit-rate between two 
methods in %) 

During our experiments, it is observed that anchor 
pictures have a strong correlation with neighboring 
views but non-anchor picture have a less correlation 
with neighboring views. This phenomenon is 
associated with the coding structure MVC. The 
current coding structure like Fig. 1 does not have 
strong interview dependency especially for non-
anchor pictures so that the disparity is not calculated 
because no neighboring interview predicted 
macroblock exist. 

4. Further study 

As roughly described in section 3, accuracy of 
disparity is the important factor of this algorithms but 
there is no further information about disparity 
between views in JMVM 1.0. However, in case of 
JMVM 4.0 [6] which is the most recently released the 
reference software of MVC support GOP basis global 
disparity. Nevertheless this global disparity of JMVM 
4.0 has restrictions which are the global disparity 
always has a multiple of 16 and only anchor pictures 
are able to have the global disparity. The global 
disparities of non-anchor pictures are derived from 
two neighboring anchor picture disparity and time 
interval and also it is a multiple of 16 [7]. Therefore 
acquisition of an accurate disparity is still impossible.  

Another solution for an accurate disparity is taking 
anchor picture disparity for non-anchor pictures. 
However, in this case, the derivation process of the 
corresponding macroblock of anchor picture is 
needed. 

5. Summary

In this paper, new texture prediction method is 
introduced for MVC which provide the additional 
coding scheme. This paper reports up to 0.20dB 
coding gain with 1.4% bit-rate saving at Ballroom 
sequence when QP is 22. The proposed method shows 
a gain when QP is small which means residual data is 
not fully decorrelated and there is a room to improve 
coding gain. The further study is described and we 
expect if more accurate disparity information can be 
obtained, performance of the proposed method may be 
able to increase more. 
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