
KSII TRANSACTIONS ON INTERNET AND INFORMATION SYSTEMS VOL. 8, NO. 7, July. 2014                                               2464 
Copyright ⓒ 2014 KSII 

 

Fast Encoder Design for Multi-view Video 
 

Fan Zhao1, Kaiyang Liao1, Erhu Zhang1 and Fangying Qu2 
1 Department of Information Science, Xi’an University of Technology, Xi’an 710048, China 

[e-mail: vcu@xaut.edu.cn] 
2 Department of Mathematics, Northwest University, Xi’an 710127, China 

[e-mail: fangyingqu@gmail.com] 
*Corresponding author: Fan Zhao 

 
Received February 11, 2014; revised April 11, 2014; accepted May 10, 2014; published July 29, 2014 

 

 

Abstract 
 

Multi-view video coding is an international encoding standard that attains good performance 
by fully utilizing temporal and inter-view correlations. However, it suffers from high 
computational complexity. This paper presents a fast encoder design to reduce the level of 
complexity. First, when the temporal correlation of a group of pictures is sufficiently strong, 
macroblock-based inter-view prediction is not employed for the non-anchor pictures of 
B-views. Second, when the disparity between two adjacent views is above some threshold, 
frame-based inter-view prediction is disabled. Third, inter-view prediction is not performed on 
boundary macroblocks in the auxiliary views, because the references for these blocks may not 
exist in neighboring views. Fourth, finer partitions of inter-view prediction are cancelled for 
macroblocks in static image areas. Finally, when estimating the disparity of a macroblock, the 
search range is adjusted according to the mode size distribution of the neighboring view. 
Compared with reference software, these techniques produce an average time reduction of 
83.65%, while the bit-rate increase and peak signal-to-noise ratio loss are less than 0.54% and 
0.05dB, respectively. 
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1. Introduction 

As a result of their greatly enhanced viewing experience and high interactivity, 3D video and 
free viewpoint television are attracting attention in various industries and research institutes 
[1-3]. Multiple synchronized cameras are usually used to capture the same scene from 
different viewpoints to form a 3D system, and the resulting multi-view video brings not only a 
whole new 3D impression, but also a large amount of data for storage and transmission. 
Encoding all the views efficiently is a crucial issue for future multi-view applications. 
Multi-view video coding (MVC) is a key technique for distributing multi-view video content 
through networks with limited bandwidth. MVC was developed to improve coding efficiency. 
In 2005, MPEG and ITU-T started the procedure of MVC standardization [4-5]. Although the 
standard activity for MVC (multi-view extension of H.264/AVC) is largely complete, there is 
a lot of room for improvement in reducing its complexity. 
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Fig. 1. JMVM reference prediction structure. 

By fully utilizing the redundancy amongst temporally successive frames and adjacent 
views, many practical schemes for multi-view video compression have been proposed. Their 
common feature is the flexible use of prediction schemes. These typical prediction structures 
include the simulcast scheme, the CIP (Cross Island Parkway) scheme, and the HHI (Heinrich 
Hertz Institute) scheme [6-10]. The simulcast scheme encodes each single view independently 
using the hierarchical B-pictures, and is supported by H.264/AVC. Its performance is 
generally lower, for it does not employ inter-view correlations. The CIP scheme employs 
inter-view prediction only for the first picture of every GOP (Group of Pictures), whereas 
other pictures are encoded using the same prediction technique as in the simulcast scheme. 
Thus, its coding performance is only improved to a very limited extent. The HHI scheme, 
proposed by Fraunhofer HHI, exhibits the best compression performance by fully utilizing the 
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prediction both in the time axis and in the view direction [11]. Its prediction structure is shown 
in Fig. 1 [6, 11, 15], where nS  denotes the thn  individual view sequence and nT  denotes the 

thn  time-instant frame. All the pictures in Fig. 1 make up an MVC prediction unit, in which 
hierarchical B-pictures are used for each view, as in H.264, while in the view direction, only 
the I-, P-, and B-pictures are employed. In H.264, the prediction unit is applied to each GOP, 
whereas in MVC, the prediction unit operates on a GoGOP (group-of-GOPs). In an MVC 
prediction unit, views are named after the starting picture. For example, views starting with 
picture 0I  are called I-views, like 0S ; views starting with picture 0B  are called B-views, such 
as 3S  and 5S ; and views starting with picture 0P  are called P-views, such as 2S , 4S , 6S , and 

7S . Although the HHI prediction structure exhibits the best coding performance, its 
complexity is too high. Thus, algorithms for practical applications must speed up the 
prediction process, especially in the view direction. This is because there are more reference 
frames in the MVC scheme, and predicting B-views is more complex than for other views. 

MVC improves the coding efficiency by utilizing motion- and disparity-compensated 
prediction (M/DCP). However, the complexity of inter-frame prediction is very high, 
especially when rate-distortion optimization is used. Temporal prediction is applied first, and 
inter-view prediction will be skipped if the sum of absolute differences of the temporal 
prediction is small [12-13]. A fast strategy for deciding between MCP and DCP was designed 
in [14], where the GOP size of each view is set to four. This short GOP size hinders the full 
utilization of correlation in the temporal direction. At the same time, the motion vectors (MVs) 
must be stored, and the locations of static macroblocks (MBs) of the base view and anchor 
pictures are needed, so the search for co-located MBs takes a considerable amount of time. 
Reference [15] investigated the influence of removing inter-view prediction from the higher 
temporal decomposition levels, but failed to implement their algorithm properly. Fortunately, 
based on an analysis of the contribution of inter-view prediction to the coding gain at different 
temporal layers, a simplified prediction structure was proposed in [16], in which inter-view 
prediction was disabled if the temporal dependency dominates the current view. However, this 
is based on the assumption that the contribution of inter-view prediction is less in higher 
temporal layers. However, inter-view estimation works well at higher temporal decomposition 
levels, and the experimental results in [17] indicate that inter-view prediction is often more 
efficient than temporal prediction for a significant number of blocks under fast camera motion 
in the temporal direction. 

Most previous complexity reduction techniques for fast MVC focus on the selection of 
mode size, prediction direction, reference frames, and search range. Experiments have shown 
that most MBs in regions with homogeneous motion or relatively static backgrounds would 
select the large mode size (16×16) for motion estimation (ME), while only MBs in the region 
with complex motion need disparity estimation (DE) and small mode size ME. To reduce the 
computational complexity of MVC, [18] utilized the spatial property of the motion field to 
limit the candidate prediction modes to a small subset. Zhang et al. noted that there is a high 
probability that MBs with smaller partition sizes will eventually select the same reference 
frame and prediction direction as those with larger partition sizes [19]. Thus, they proposed an 
algorithm for B-pictures in which MBs with smaller mode sizes follow the decisions of MBs 
with higher mode sizes to select the best prediction direction and reference frame. The 
approach in [20] increases the overall speed of MVC by reducing the size of the search range 
for both ME and DE in regions with homogeneous motion. Inter-view SKIP mode correlation 
has been exploited by Shen et al. [21]. Reference [22] reports a low-complexity DE technique 
that chooses the previous disparity vector (PDV) instead of the median prediction vector as the 
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search center for DE. By combining the MVC methods in [19-21] with PDV-DE, a novel 
complexity reduction technique can be derived. The correlation of rate distortion (RD) costs 
among inter-views in SKIP mode are studied and used to reduce the computational complexity 
of MVC in [23]. Khattak et al. have used the correlation between the RD costs of the SKIP 
mode in neighboring views and Bayesian decision theory to reduce the number of candidate 
coding modes for a given MB [24]. A hybrid optimal stopping model to solve the mode 
decision problem has been developed, whereby the predicted mode probability and estimated 
coding time are jointly investigated with inter-view correlations [25]. Yeh et al. proposed a 
fast mode decision algorithm to avoid the high computational complexity of MVC [26]. The 
minimum and maximum values of the RD cost in the previously encoded view are used to 
compute a threshold for each mode in the current view. Using these thresholds, the mode 
decision process becomes more efficient. A fast mode decision process is adopted to reduce 
the complexity of HEVC (the High Efficiency Video Coding) [30]. 

The frame at instant 6T  would select its reference from pictures at 0T  and 12T , with a 
GOP length span. The distribution of the encoding modes for MBs at 6T  reflects the temporal 
correlation in a given GOP, and our first contribution uses this fact to develop a method of 
MB-based inter-view prediction skipping. Inter-view correlations are high in a GOP (or a 
half-GOP). Pictures at instants 0T  and 12T  are always processed before those between them 
(i.e., 1T  to 11T ) for any of the views according to the encoding order. Thus, our second 
contribution is to use the inter-view dependencies at instant 0T  or 12T  to judge whether 
frame-based inter-view prediction can be skipped at other instants. For the sake of the 
arrangement of multi-view cameras, boundary MBs may not find their reference in the 
neighboring views. Our third contribution is inter-view prediction skipping for these boundary 
MBs. To realize a low coding gain, finer partitions are skipped in the inter-view prediction for 
MBs in static image areas, such as those in the background. Because of the correlation in the 
mode size distribution of MBs in adjacent views, we propose to dynamically adjust the search 
range for the current MB. 

The paper is organized as follows. The framework of our flexible prediction selection 
method is proposed in Section 2. Experimental results are presented in Section 3, and some 
conclusions are drawn in Section 4. 

2. Flexible Prediction Selections in MVC 
For convenience, we refer to a picture by both its view and temporal indices. 
( )NnIiTS ni ≤≤≤≤ 0,0  represents the picture of the thi  view at instant nT , where I  and 

N  represent the number of views and GOP length in an MVC unit, respectively. For 
simplicity, a prediction structure with three views is shown in Fig. 2. Pictures 0/TSi  and 

12/TSi  are called the anchor pictures, and the others are non-anchor pictures. The flexible 
prediction selections are detailed as follows. 
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Fig. 2. JMVM reference prediction structure with three views. 

2.1 MB-based inter-view prediction skipping for non-anchor pictures of 
B-views 
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Fig. 3. Pseudo-code for determining flag_skip. 

As for the B-view pictures, the reference selection method for anchor pictures is the same as in 
JMVM. The MB-based prediction of non-anchor pictures of B-views proposed here differs 
from the method employed in JMVM. For MBs of B-views at all instants except 0T , 6T , and 

12T , inter-view prediction is not employed if the temporal correlation of the encoding GOP 
unit is sufficiently strong. The temporal correlation is obtained by analyzing the prediction 
modes of the MBs at instant 6T , and this is derived before coding the current picture. First, we 
use the flag “ skipflag _ ” to indicate whether inter-view prediction should be used. A value of 
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0 means inter-view prediction is employed, and 1 denotes that its use will be reconsidered. 
Two parameters are introduced to determine the value of skipflag _  after coding picture 

61 /TS . One is the ratio of the number of intra-coded MBs of the picture at instant 6T , which is 
labeled 6__ TIntraRatio . The other is the ratio of the number of MBs of picture 61 /TS  whose 
references are at 01 /TS  and those whose references are at 121 /TS , which is labeled 

BacForRatio __ . There exists a certain degree of temporal correlation at the current GOP if 
6__ TIntraRatio  is lower than the predefined threshold Intrathresh _ . In such cases, stronger 

temporal correlation exists in the half of this GOP that depends on BacForRatio __ . If 
BacForRatio __  is more than a predefined Upperthresh _ , the period from 0T  to 6T  exhibits 

more temporal correlation than the period from 6T  to 12T . If BacForRatio __  is lower than a 
predefined Lowerthresh _ , the period from 6T  to 12T  is more temporally correlated than the 
period from 0T  to 6T . If BacForRatio __  is between Lowerthresh _  and Upperthresh _ , the 
temporal correlation of the period from 0T  to 6T  is assumed to be very similar to that of 6T  to 

12T . The skipflag _  value is determined by combining these two parameters, as shown in Fig. 
3. The coding performance of temporal prediction is better than that of inter-view prediction 
for static regions [12]. Hence, the MV of the corresponding MB is used to further determine 
whether inter-view prediction is employed when skipflag _  = 1. In other words, when 
predicting the non-anchor pictures of B-views, the two temporal reference pictures are 
definitively selected, but the two inter-view reference pictures, say nTS /0  or nTS /2 , are 
chosen as follows. First, a prediction is made using the forward reference picture in the 
temporal direction. If the MV is (0, 0), inter-view prediction using nTS /0  as a reference is 
skipped; otherwise, inter-view prediction is performed. Second, a prediction is made using the 
backward reference picture in the temporal direction. If the MV is (0, 0), inter-view prediction 
using nTS /2  as a reference is skipped; otherwise, inter-view prediction is performed. 
 

Table 1. Statistical analysis of parameter distributions 

Sequence Ratio_Intra_T6 Ratio_For_Bac 

 ＜0.1 
(%) 

[0.1,0.2] 
(%) 

＞0.2 
(%) 

＞0.8 
(%) 

[0.8,1.25] 
(%) 

＜1.25(%) 

Ballroom 40 60 0 16 67 17 

Exit 100 0 0 0 85 15 

Rena 35 65 0 30 70 0 

Race1 60 20 20 55 25 20 

Average 58.75 36.25 5 25.25 61.75 13 

 
We conducted statistical tests on four multi-view video (MVV) sequences, “Ballroom”, 

“Exit”, “Rena”, and “Race1”, using a JMVM encoder to examine 6__ TIntraRatio  and 
BacForRatio __ . The statistical results for the two parameter distributions at instant 6T  are 

shown in Table 1. On average, the percentage of MBs is 58.75 when 6__ TIntraRatio  was less 
than 0.1   The percentage of MBs is 36.25 when 6__ TIntraRatio  is in [0.1, 0.2], The 
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percentage of MBs is 5 when 6__ TIntraRatio  is greater than 0.2 . Thus, 6__ TIntraRatio  at 
instant 6T  is less than 0.2 for most MBs about 95% percent. Hence, we set Intrathresh _  to 0.2. 
As the percentage of MBs is greater than 50 when  BacForRatio __  is in [0.8, 1.25], we set 

Lowerthresh _  and Upperthresh _  to 0.8 and 1.25, respectively. 

The proposed scheme is realized in the MVC reference software JMVM 8.0 [27]. The 
features of six test datasets are listed in Table 2. The experimental results are presented in 
Table 3, where “DPSNR”, “Dbitrate (%)”, and “Dtime (%)” represent the peak 
signal-to-noise ratio (PSNR) change, percentage bitrate change, and the percentage change in 
total coding time, respectively, between our method and the reference software. From Table 3, 
we can see that the average time reduction is 25.41%. The average PSNR loss is 0.03 dB, and 
the increase in bitrate is about 0.29% on average. The proposed algorithm exhibits consistent 
speedup for all the sequences, with a minimum gain of 21.38% for the “Ballroom” sequence 
and a maximum gain of 29.04% for “Rena”. These data show that the algorithm and parameter 
thresholds are feasible and effective for all video sequences. 

Table 2. Features of the test datasets 

Test Data 
Image Features Camera Properties 

Image 
Size 

Frame 
Rate 

GOP 
Number 

GOP 
Size 

Camera 
Number 

Camera 
Densities 

Camera 
Arrangement 

AkkoKayo 640 480×
 

30fps 19 15 15 5cm 2D parallel 

Ballroom 640 480×
 

25fps 20 12 8 20cm 1D parallel 

Exit 640 480×
 

25fps 20 12 8 20cm 1D parallel 

Flamenco2 640 480×
 

30fps 66 15 5 20cm Cross array 

Rena 640 480×
 

30fps 19 15 16 5cm 1D parallel 

Race1 640 480×
 

30fps 35 15 8 20cm 1D parallel 
 

Table 3. Experimental results: difference between our method and the reference software JMVM  
Sequences DPSNR (dB) DBitrate (%) Dtime (%) 

AkkoKayo -0.03 -0.41 -26.06 

Ballroom -0.03 -0.52 -21.38 

Exit -0.02 -0.15 -25.78 

Flamenco2 -0.04 -0.09 -25.32 

Race1 -0.01 -0.18 -24.87 

Rena -0.04 -0.36 -29.04 

Average -0.03 -0.29 -25.41 

2.2 Frame-based inter-view prediction skipping when large differences exist 
between adjacent views 

As can be seen from Fig. 1, the pictures at instant 0T  and 12T  are always processed before 1T
– 11T  for any of the views according to the encoding order. Hence, we can use the statistical 
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dependencies of inter-view pictures at instants 0T  and 12T  to estimate those at other instants. 
To simplify the description, we take the basic framework with 10 , SS  and 2S  as an example, 

as shown in Fig. 2. Let )( 01_0_ TR SSNum  denote the number of MBs with intra-mode at 

01 TS  by forward DE, (that is, estimating 1S  with 0S ), and let )( 01_2_ TR SSNum  be the 
number of MBs with intra-mode by backward DE (that is, estimating 1S  with 2S ). 

)( 121_0_ TR SSNum  and )( 121_2_ TR SSNum  denote similar quantities at 12T . When the length of a 
GOP is sufficiently large, the inter-view disparity cannot be manifested. Thus, we separate the 
GOP into two halves, and consider the inter-view similarities independently. Because the 
inter-view similarities do not change significantly if the time interval of each half is short, the 
following hypothesis is put forward: 

)(...)()( 61_0_11_0_01_0_ TRTRTR SSNumSSNumSSNum ===                    (1) 

)(...)()( 71_0_111_0_121_0_ TRTRTR SSNumSSNumSSNum ===                   (2) 

)(...)()( 61_2_11_2_01_2_ TRTRTR SSNumSSNumSSNum ===                    (3) 

)(...)()( 71_2_111_2_121_2_ TRTRTR SSNumSSNumSSNum ===                   (4) 

 
Fig. 4. Frame-based inter-view prediction skipping scheme. 

On the assumption of high inter-view similarities within a half-GOP unit, we propose the 
frame-based inter-view prediction scheme in Fig. 4. That is, if the number of intra-coded MBs 
is beyond ThrCor _  at 0T  and 12T , a large difference is considered to exist between the two 
adjacent views, and frame-based inter-view prediction is disabled accordingly.  

2.3 Inter-view prediction skipping for boundary MBs 
MVVs are captured by various multiple camera arrangements, such as 1D and 2D arrays, 1D 
arcs, and so on. The arrangement of the multiple cameras means that some border MBs cannot 
find reference images in the adjacent views, regardless of whether the arrangement is regular. 
This is illustrated in Fig. 5, which shows the current view picture and its inter-view reference 
picture as well as the predicted picture. The white blocks at the border of the predicted picture 
show that matching MBs cannot be found in the inter-view reference picture. Omitting the 
inter-view prediction for these MBs would undoubtedly reduce the computational load. 
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(a) 

 
(b) 

 
(c) 

Fig. 5. (a) Current view, (b) inter-view reference picture, and (c) predicted picture. 

Similar to temporal prediction, DE is also conducted by minimizing the Lagrange cost 
function, which is the sum of the distortion D  and the rate R , weighted by the Lagrange 
factor λ . For each MB iB  of the current view, the DE algorithm chooses a disparity vector 

),( __ yixii ddd =  within a search range in the adjacent view so as to minimize J : 

)},(),(min{argminarg iiiii dBRdBDJd ×+== λ                          (5) 

Here, the distortion D  is calculated as the sum of the squared errors between the current block 
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iB  and the previously reconstructed reference block '
iB  in the adjacent view: 

∑
∈

−−−=
iByx

yixiiiii dydxByxBdBD
),(

2
__

' )],(),([),(                        (6) 

The intra-mode is normally chosen when its Lagrange cost is minimized, even though the 
current MB can find a reference from adjacent views. Therefore, the MBs with intra prediction 
modes can be classified into two categories: those whose elements could not determine their 
references because of large distance displacements in the cameras, and those whose elements 
have a cost function relatively smaller than any of the inter-modes. A texture descriptor 

DText _  can be introduced to derive MBs of the first type: 

256/))],([)],([(_
),(

2

),(

2 ∑∑
∈∈

−=
iByx

i
iByx

i yxByxBDText                     (7) 

The inter-view prediction of the border MB is skipped if the prediction is in intra mode and the 
corresponding prediction distortion is large than the texture descriptor. The decision condition 
is added to the distortion function as follows: 

adopted. isprediction view-Inter

skipped; isprediction view-Inter
_),(""

else 

DTextdBDandIntraModeif ii ≥=

                            (8) 

In comparison with the reference software JMVM, the experimental results given by the 
programs proposed in Sections 2.2 and 2.3 are listed in Table 4. Here, ThrCor _  is set to 0.25. 
The selection of the border MBs depends on the position relation of the cameras, which can be 
derived from the camera parameters. The border MBs are those within three MBs of the edge. 
The experimental results show an average runtime saving of 34.39% with only 0.04dB 
reduction in PSNR and 0.48% increase in bit rate. An even greater time reduction is obtained 
for sequences containing fast motion, such as Race1. 

 
Table 4. Experimental results given by the proposed schemes compared with the reference software 

JMVM  
Sequences DPSNR (dB) DBitrate (%) Dtime (%) 

AkkoKayo -0.02 0.49 -28.23 

Ballroom -0.02 0.41 -29.75 

Exit -0.03 0.56 -38.61 

Flamenco2 -0.02 0.32 -34.08 

Race1 -0.08 0.90 -40.45 

Rena -0.04 0.20 -35.21 

Average -0.04 0.48 -34.39 
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2.4 Finer partitions skipping in inter-view prediction for MBs in static image 
areas 

The supporting block sizes of motion compensation in H.264 vary from 1616×  to 44× , and 
the luminance samples have many options between the two. In general, a larger partition size 
(such as 1616× , 816× , or 168× ) is appropriate for homogeneous areas of the frame, and a 
smaller partition size (such as 88× , 48× , 84× , or 44× ) is likely to be beneficial to areas with 
rich textures. The MB partitioning method also adapts to the disparity in motion compensation. 
Note that static image areas, such as background, cause a fundamental disadvantage to 
inter-view prediction. Hence, only the large partition size is expected in static image areas for 
inter-view prediction, and the unnecessary DE using finer partitions will be canceled. MBs in 
static image areas are picked out by the following method. First, we change the prediction 
order by ranking the intra-mode options at the top of the queue, followed by the inter-mode 
options. Second, the optimal intra-mode is recorded as intra_M  when all the intra-mode 
options are finished. Third, the current inter-view mode is labeled inter_M  after inter-view 
predictions with large partitions have been performed. Finally, whether the finer partitions are 
used for inter-view prediction depends on:  

.prediction view-interfor  skipped are partitionsFiner 

16161616 _int_int ×=×= erra MandMif                                                            (9) 

Thus, for scenes with large areas consisting of static background, as many finer partitions as 
possible are canceled. 

2.5 Disparity search range adjustment based on mode distribution correlation 
In the JMVM reference software, prediction can be done for either a 16×16 MB or its 
sub-block partitions (16×8, 8×16, 8×8, 8×4, 4×8, and 4×4). Large modes are suitable for 
predicting regions of homogeneous motion, whereas small modes are appropriate for areas of 
complex motion. Because the mode size can reflect motion activity to a certain extent, the 
search range for the current MB can be dynamically adjusted according to the mode size 
distributions of MBs in the previously coded neighbor view. 
 

Current View

Corrsponding
 MB

0

Current 
MB

Neighbor View

1 2 3

4 0 5
6 7 8

 
Fig. 6. Corresponding MB and neighboring MBs in previously coded view. 
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The current MB and the corresponding MB in the neighboring view are shown in Fig. 6. 
The modes of the corresponding MB and its eight neighbor MBs are used to estimate the 
motion activity of the current MB, thus determining its disparity search range. When all nine 
MBs have been predicted using either 16×16 or skip mode, the current MB is considered with 
the simple mode. When at least one of the nine MBs is predicted using a small mode (16×8 or 
8×16), the current MB is considered with the medium mode. When at least one of the nine 
MBs is predicted using a smaller mode (8×8, 8×4, 8×8, or 4×4), it is considered with the 
complex mode. 

 

 

Fig. 7. Proposed disparity vectors search range adjustment algorithm. SR denotes the maximum search 
range, which is 64. As defined in [22], TL3 and TL4 are Temporal Level 3 and Temporal Level 4, 

respectively. 
 

After the mode type of the current MB has been determined, the proposed disparity search 
strategy shown in Fig. 7 is applied. Two conditions are checked: (i) Does the frame belong to 
TL4 or TL3? (ii) Does the MB belong to a simple, medium, or complex mode? Different 
search ranges are selected according to the answers.  

3. Experimental Results and Analysis 
In this section, we evaluate the results of the overall algorithm, which incorporates the 

proposed five techniques. The comparison results of the overall algorithm and JMVM [27] are 
given in Table 5, where BDPSNR and BDBR [28] are used to represent the average PSNR and 
bit rate differences with QP under 10, 20, 24, 28, 32, 36 and 40. The six test sequences [29] are 
evaluated in the experiment, which is run on a machine with Intel Core i7 CPU 860@2.8 GHz 
and 4 GB RAM.  

As can be seen from Table 5, the overall algorithm reduces the encoding time by 83.65% 
on average and the coding efficiency loss is negligible, with 0.05 dB PSNR loss or 0.54% bit 
rate increase. The results show that the proposed approach achieves a consistent gain in coding 
speed, with the lowest gain of 70.32% for Race1 and the highest gain of 88.76% for 
AkkoKayo. The maximum PSNR loss is 0.13 dB and the maximum bitrate increment is 1.05%, 
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which are negligible compared with the saving in encoding time. The proposed algorithm 
exhibits considerable and consistent speedup for all sequences with large or small disparities, 
slow or fast motion. For example, for sequences containing still backgrounds and large 
disparities, such as Rena and Exit, the proposed algorithm can reduce the encoding time by 
more than 86%. For sequences containing complicated motion and less disparity, such as 
Race1 and Ballroom, the time saving is lower, but still significant, at about 70.32–82.87%. 

Table 5. Experimental results compared with the reference software JMVM . 

Sequences BDBR (%) BDPSNR (dB) 

 

Dtime (%) 

AkkoKayo 0.62 -0.04 -88.76 

Ballroom 1.05 -0.03 -82.87 

Exit 0.52 -0.03 -86.55 

Flamenco2 0.30 -0.04 -85.97 

Race1 0.42 -0.13 -70.32 

Rena 0.31 -0.04 -87.43 

Average 0.54 -0.05 -83.65 

 

Table 6. Experimental results of proposed overall algorithm and the methods in [19] and [20]. 

Sequence Method 

DTime (%) 
BDRR 

(%) 

BD 

PSNR 

(dB) 

Basis QP 
Average 

20 24 28 32 36 

Ballroom 

[19] -62.10 -66.70 -69.38 -71.30 -72.63 -68.42 0.68 -0.10 

[20] -74.90 -76.40 -78.10 -78.90 -81.20 -77.90 0.44 -0.09 

Ours -79.17 -80.55 -83.27 -86.05 -87.83 -84.28 1.09 -0.02 

Exit 

[19] -61.98 -69.66 -72.57 -74.28 -74.84 -70.67 0.23 -0.08 

[20] -77.10 -81.80 -85.70 -87.20 -89.00 -84.16 0.12 -0.04 

Ours -83.72 -86.27 -88.38 -90.60 91.32 88.06 0.30 -0.03 

To the best of our knowledge, the state-of-the-art results are those reported in [22], which 
combines state-of-the-art methods ([19], [20], and [21]) with its PDV-DE technique. 
Compared with the methods in [19], [20], and [21], PDV-DE increases the time saving by only 
1.5%. To evaluate the performance of each algorithm alone, we further compare the MVC 
methods in [19] and [20] with our overall MVC encoding technique proposed in Section 2. 
Three views from the standard test sequences Ballroom and Exit are used. For each sequence, 
results are obtained for QP values of 20, 24, 28, 32, and 36.  
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In addition to JMVM, we also compare our algorithm to MVC methods in [19] and [20] in 
Table 6. Compared to MVC methods in [19] and [20], the overall algorithm can obtain better 
results on average in the evaluated performances. The proposed algorithm reduces 86.17% 
coding time for these two sequences while [19] and [20] only reduce 69.6%  and 81.03% 
coding time respectively. Meanwhile, the proposed algorithm can achieve a better RD 
performance with 0.7% bit rate increase. Note that our method is particularly useful for 
sequences with large disparities. For example, the time saving for “Exit” was over 4% greater 
than that for “Ballroom”, which has less disparity 

4. Conclusion 
A fast encoder design for MVC has been proposed. The primary contributions are our frame- 
and MB-based inter-view prediction skipping techniques, which are based on the statistical 
properties of previous intra-coded MBs. Based on the mode size distribution of MBs in the 
previously coded neighbor view, we also developed a dynamical adjustment method for the 
search range of the current MB. Experimental results showed that the proposed algorithm can 
significantly reduce the computational complexity of MVC and maintain almost the same 
coding efficiency, demonstrating its applicability to various types of videos. 
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