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Abstract Multiview video coding (MVC) exploits mode
decision, motion estimation and disparity estimation to
achieve high compression ratio, which results in an
extensive computational complexity. This paper presents
an efficient mode decision approach for MVC using a
macroblock (MB) position constraint model (MPCM). The
proposed approach reduces the number of candidate modes
by utilizing the mode correlation and rate distortion cost
(RD cost) in the previously encoded frames/views.
Specifically, the mode correlations both in the temporal-
spatial domain and the inter-view are modeled with
MPCM. Then, MPCM is exploited to select the optimal
prediction direction for the current encoding MB. Finally,
the inter mode is early determined in the optimal prediction
direction. Experimental results show that the proposed
method can save 86.03 % of encoding time compared with
the exhaustive mode decision used in the reference soft-
ware of joint multiview video coding, with only 0.077 dB
loss in Bjontegaard delta peak signal-to-noise ratio
(BDPSNR) and 2.29 % increment of the total Bjontegaard
delta bit rate (BDBR), which is superior to the perfor-
mances of state-of-the-art approaches.
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1 Introduction

Multi-view video refers to a set of temporally synchronized
videos captured at the same scene by multiple cameras
from different viewpoints [1]. Compared with the single-
view video, multi-view video provides more interactivity
and realistic experience for viewers, which has great
potential in new video applications such as Free-viewpoint
Television (FTV) and Three-dimensional Television
(3DTV) [2, 3]. To facilitate the research of multi-view
video coding (MVC), Joint Video Team (JVT), which was
composed of experts from both ISO/IEC MPEG and ITU-T
Video Coding Experts Group (VCEG) [4, 5], developed
reference software of Joint Multiview Video Coding
(JMVC) on the basis of H.264/AVC video coding standard.
In JMVC, hierarchical B picture (HBP) structure achieves
higher coding efficiency compared with the straightforward
solution of independently encoding each view with H.264/
AVC. Figure 1 shows the HBP architecture in JMVC,
where the arrow denotes the direction of reference frame.
All the views are divided into two classes: even views and
odd views. The even views (VO, V2, V4 and V6) use
variable block-size motion estimation (ME) technique to
exploit the spatial-temporal correlation. Meanwhile the odd
views (V1, V3, V5 and V7) adopt a new variable block-
size disparity estimation (DE) technique which exploits the
inter-view correlation to improve the coding efficiency.
Because the process of ME and DE is separately and
repeatedly performed for each MB, the computational
complexity of mode decision is very intensive.

To reduce the computational complexity, several fast
mode decision approaches are presented in the literature.
They can be categorized into two classes. The first class is
to early terminate the SKIP/DIRECT mode decision pro-
cess [6-8]. If the SKIP/DIRECT mode is considered as the
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Fig. 1 Architecture of hierarchical B picture (HBP) in IMVC

best mode, the remaining modes will not be checked. This
class of approaches is effective for video without motion or
just slow-motion content. In this case, the best mode of
most MBs in the motionless or slow-motion video is
actually SKIP/DIRECT mode. The second class reduces
the number of candidate modes to be checked in the mode
decision process [9—15]. Specifically, for those RD cost-
based approaches [9-11], the mode decision is early ter-
minated by threshold, where the threshold is computed
from the RD cost of previously coded frames. Furthermore,
the motion vector difference based motion cost is exploited
to reduce the computation of Inter mode decision process
[12]. In addition, low-complexity mode decision methods
are proposed for MVC based on inter-view mode correla-
tion [13—15]. It is apparent that the mode correlations in the
temporal and spatial domain are not fully exploited in these
approaches. To further speed up the process of mode
decision, an adaptive mode decision approach is proposed
for MVC in this paper. It is based on a novel macroblock
position constraint model, which exploits the temporal-
spatial and inter-view mode correlations. The proposed
approach uses the mode correlation and the RD cost
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inferred from the previously coded MBs simultaneously,
which leads to a significant reduction of candidate modes
for each MB.

The rest of the paper is organized as follows: The
motivations and preliminary analysis are presented in
Sect. 2 for candidate modes. The proposed fast mode
decision algorithm is presented Sect. 3. The experimental
results and analysis are given in Sect. 4. We conclude this
paper in Sect. 5.

2 Motivations and preliminary analysis
2.1 Observation and motivation

JMVC supports 11 candidate modes, which are the same
with H.264/AVC. These prediction modes are SKIP/
DIRECT, interl6 x 16, interl6 x 8, inter8 x 16, inter8 x
8, inter8 x 4, inter4d x 8, inter4 x 4, intral6 x 16, intra8 x
8 and intra4 x 4. To facilitate the following mode decision
process, all these candidate modes are firstly divided into
seven sub-classes, and each class is assigned with a value
from O to 6. The classification is summarized in Table 1.

In order to get the mode values of MBs in B frames of
auxiliary view (view 1 in Fig. 1), extensive experiments
have been conducted. The test sequences used for experi-
ments are listed in Table 2. And the test conditions for each
sequence are as follows: hierarchical B picture (HBP)
structure is used, and RDO and CABAC entropy coding are
enabled. The GOP length, quantization parameter (QP) and
search range are 12, 26 and 96, respectively.

Firstly, in order to explore the mode correlation in the
spatial domain, the mode value of the current encoding MB
is defined as V¢, and V), as the maximum mode value of its
four adjacent MBs. The absolute difference Vap between
Ve and V), is computed as follows:

Vap = [V — V| (1)

From Table 1, it can be observed that Vap C {0, 1,...,6}.
The number of MBs with the same Vap in each test
sequence is described with a set A, and A=
{NVAD:O’NVAD:I’NVAD:Z’NVAD:37NVAD:47NVAD:5’NVAD:6}'
Then, the percentage of each element in set A is cal-
culated as:
N Vap=i
Py ;= rap=t
Yo 21‘6:0 NVAD:i
The experimental results of Py, —; are shown in Table 3.
The larger the Py, —, the stronger the mode correlations in
the spatial domain. It can be observed from Table 3 that
Py,,—o are 68.30 % in average, which is the largest one.

x 100 % (2)
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Table 1 Modes and their corresponding values

Values (n) 0 1 2 3 4 5 6
Mode(s) DIRECT Interl6 x 16 Inter16 x 8 Inter8 x 8 Inter8 x 4 Inter4 x 4 Intral6 x 16
Inter8 x 16 Interd x 8 Intra8 x 8
Intrad x 4
;[;le)ltniesMUItl-VIew video Sequences Resolution Frame rate (fps) Features
Flamencol 320 x 240 30 Slow motion
Racel 640 x 480 30 Global fast motion
Exit 640 x 480 25 Slow motion
Vassar 640 x 480 25 Larger static background
Ballroom 640 x 480 25 Complex texture
Door flowers 1024 x 768 16.7 Slow motion
Dog 1280 x 960 30 Slow motion
the comelaton between the SN Pooo  Pvost Puoss Puoss  Prost Pross  Puog
current MB and its adjacent Flamencol 52.41 35.52 7.95 0.83 1.36 121 0.72
MBs Exit 72.90 19.16 3.18 0.24 1.72 1.71 1.09
Racel 54.83 39.39 3.13 0.35 0.93 0.70 0.67
Vassar 75.94 16.26 2.06 0.01 2.40 2.04 1.29
Ballroom 62.29 31.09 3.74 0.06 1.07 1.08 0.67
Door flowers 82.43 13.88 2.07 0.14 0.48 0.43 0.57
Dog 77.33 17.62 3.78 0.09 0.44 0.36 0.38
Average 68.30 24.70 3.70 0.25 1.20 1.08 0.77
That means the absolute difference between the current Table 4 Percentage of current Sequences P, S
MB’s mode and the maximum value in its four adjacent MB which has the same mode
MBs’ modes is more likely to be 0. For example, if the  With its corresponding MBs in Flamencol 7575 24.25
. . . N . the test frames of V1 .
maximum value in these four adjacent MBs’s modes is 1, Exit 87.27 1273
the value of the current MB’ mode is more likely to be Racel 81.67 1833
smaller or equal to 1. That is, the mode decision of the Vassar 95.45 4.5
current MB would be early terminated after checking Ballroom 84.56 15.44
DIRECT and Inter16 x 16. In this way, the process of Door flowers 9576  4.24
mode decision can be early terminated to save the encoding Dog 90.94  9.06
time. Average 8734  12.66

Secondly, in the multi-view video sequences, there
exists motion-less or slow-motion scenes which results in
high correlation in the temporal direction. And as two
neighboring cameras capture the same content at different
viewpoints, there exists correlation between inter-views.
Motivated by these facts, the correlation between the cur-
rent MB and its corresponding MBs in the reference tem-
poral and inter-view directions is analyzed. The percentage
of current MB is defined as Pg which has the same mode to
its corresponding MBs in the reference temporal and inter-
view directions. The distribution of Pg from experiments is
shown in Table 4. It is apparent that Pg occupies 87.34 %

on average. It implies that the current MB tends to choose
the same mode to its corresponding MBs in the reference
temporal or inter-view direction. In this way, it is possible
to speed the entire mode decision process.

Thirdly, since DIRECT mode occupies less encoding
time compared with other modes, it is expected that most
MBs in the test sequence will choose DIRECT modes as
the optimal mode. Table 5 shows the distribution of the
optimal mode in the B frames of V1 from experiments. It is
shown that the DIRECT mode occupies 72.14 % on
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Table 5 Distribution of the optimal mode resulted from the test
frames of V1

Sequences DIRECT Other modes
Flamencol 62.27 37.73

Exit 76.83 23.17

Racel 55.30 44.7

Vassar 79.48 20.52
Ballroom 64.84 35.16

Door flowers 87.69 12.31

Dog 78.59 21.41
Average 72.14 27.86

average. Especially for the Door Flowers sequence with
less motion, the percentage of DIRECT mode is about
87.69 %. It implies that the DIRECT mode should be
checked firstly to provide a chance for early terminating the
process of mode decision.

2.2 Macroblock position constraint model

According to the analysis in Sect. 2.1, the mode of an MB
in current frame/view is similar to the mode of the adjacent
MBs and the corresponding MBs in the reference frame/
view. Motivated by this observation, we establish the MB
position constraint model (MPCM) to predict the optimal
mode of the current encoding MB. The MPCM is illus-
trated in Fig. 2. Note that the corresponding MB of the
current encoding MB locates at the same position in the
nearest reference frame.

In Fig. 2, the modes of the current encoding MB and its
corresponding MBs in the temporal and inter-view are
donated by four variables: (1) My r denotes the mode of the
current encoding MB at the time 7 in the view V. (2)
My r_ denotes the mode of the corresponding coded MB
at the time T — 1 in the view V. (3) My_; 7 denotes the

_____ — —_— — — — — v
: IR : 23 :
Q]
4 —5—\4\1_‘5
| 6[1]s | | |
6 8
l_ 1 5 == _|
Mvy-1,11 M1
1 3 | |

(=)}
~
oo

Y1 Myt My,

Fig. 2 Macroblock position constraint model
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mode of the corresponding coded MB at the time 7 in the
view V — 1. (4) My_; r— denotes the mode of the corre-
sponding coded MB at the time 7 — 1 in the view V — 1.
Based on these four variables, two functions are defined as
Eqgs. (3) and (4):

AMy =My r_1 — My_17-1 (3)
AMp =My_y 7 — My_1 71 (4)

where AMy is the mode change between the MB in the
current view V and the corresponding coded MB in the
reference view V —1. And AM7 is the mode change
between the MB at the current time T and the corre-
sponding coded MB at the time 7 — 1.

Make comparison between AMy and AM7. If AMy is
larger than AMr , that is, the mode change in the inter-view
is more obvious than that in the temporal direction, the
current MB at time 7 in view V tends to code with the
similar mode as the corresponding MB at time 7 — 1 in the
view V. And the mode of the current MB My r is con-
strained by the MPCM in the temporal direction, which is
defined as Eq. (5):

Myt = Myr_ +AM7 (5)

Otherwise, the mode of the current MB My 7 is constrained
by the MPCM in the inter-view direction, which is defined
as Eq. (6):

Myt =My_11+ AMy. (6)

2.3 Best mode prediction direction for MB
in MPCM

From Table 4, it can be seen that the current MB tends to
choose the same mode to its corresponding MBs in the
reference temporal or inter-view direction. To early
determine the encoding mode without exhaustive search
for the current MB, it is necessary to determine the optimal
mode prediction direction.

To determine the mode prediction direction of the cur-
rent encoding MB in MPCM, the mode of the corre-
sponding coded MB and its eight neighbor MBs at time
T—1or Tin the view V — 1 or V are used. The mode
similarities in the temporal and inter-view (Ti,s, Vins) are
respectively defined as

8
Tns = Z Myt 1y, — My—17-1s, | (7)
i=0
8
Vins = Z \MV,T—IMbi - MV—].T—lei| (8)
i=0
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where MV*LTMhi’ quT*IMbi and MV,LT,lMbi in which i C
{0,1,2,...8} represent the mode of the coded MB and its
corresponding MBs at time 7 — 1 or T in the view V — 1 or
V, respectively.

For the current MB, if T, is smaller than V, that is,
the mode change in the inter-view is more obvious than the
mode change in the temporal direction, and the temporal
direction is considered to be the optimal mode prediction
direction. Otherwise the inter-view direction is selected as
the optimal mode prediction direction.

3 Proposed adaptive early mode decision based
on the MPCM

3.1 Early DIRECT mode using two-stage threshold

Based on the analysis in the Sect. 2, it is confirmed that
DIRECT mode should be checked firstly to provide a
chance for terminating the process of mode decision. In
this section, two-stage threshold are proposed to early
terminate the DIRECT mode decision.

For the first-stage threshold, determine the optimal
mode prediction direction in MPCM for the current
encoding MB firstly. Then, choose the maximum RD cost
of the DIRECT mode among the corresponding MB and its
eight adjacent MBs, and set it as the threshold Tprect-

TDIRECT = max{K[ . RDMbi}; i g {0, 1, 2, Ceey 8} (9)

where RDyp, is the RD costs of Mb; computed at the
DIRECT mode. K; is equal to 1 when the DIRECT mode is
the optimal mode of Mb;. Otherwise, K; is equal to 0.
Lastly, compare the RD cost of the DIRECT mode in the
current encoding MB with Tprgct, and determine whether
to early terminate the mode decision process or not.

The mode correlation in the spatial domain is strong
inferred from Table 3. If the adjacent MBs choose
DIRECT mode as the optimal mode, the region are more
likely to locate in the background or motion-less regions.
And the mode of the current MB may be early decided as
DIRECT mode. Donate AThy, as the second-stage thresh-
old by adopting modes of the adjacent MBs in MPCM,
which is calculated as follows

AThy = max{My }, iC {1,2,3,4}. (10)

where My, is the modes of adjacent MBs.

Then, the first-stage and the second-stage thresholds are
used to early determine the mode of the current encoding
MB. If the RDcost of the DIRECT mode of the current
coding MB is smaller than Tprect and AThy, is equal to O,
choose the DIRECT mode as the optimal mode for the
current coding MB. Otherwise, the process of mode

decision is performed by adopting inter and intra mode
early terminate strategy described in Sect. 3.2.

3.2 Inter and Intra mode early terminate strategy

As described in Sect. 2, the optimal mode of the current
encoding MB is highly correlated with its co-located and
adjacent MBs in the temporal or inter-view direction. Two
kinds of mix early termination (ET) threshold are proposed
to terminate the process of mode decision. The basic one
uses the mode of the corresponding MB in the optimal
mode prediction direction, and the adaptive threshold is
defined as

CThy = My, (11)

where My, is the mode of the corresponding MB in the
optimal prediction direction.

The second threshold is estimated based on the adjacent
MBs’ modes of the current encoding MB, the threshold is
represented by Eq. 10. According to the analysis of
Tables 3 and 4, the value of mode change between MB and
its adjacent MBs which is <2 occupies 96.7 % on average.
Therefore, the adaptive early termination threshold TiNTer
is expressed as

CThy, if AThy — CThy <0
Tinter = { CThy + 1, if AThy — CThy =1 (12)
CThy +2,  if AThy — CThy >2

3.3 Proposed mode decision algorithm

Based on the above analysis, the proposed adaptive early
mode decision based on the MPCM for current encoding
MB is summarized as follow:

1. Start the mode decision of the current encoding MB.

2. MPCM: locate the adjacent MBs and the neighboring
MBs of the current encoding MB by adopting the
MPCM which is established in Sect. 2.2.

3. Optimal mode prediction direction: compute T;,; and
Vs Of the current encoding MB based on Egs. 7 and 8,
respectively. If Ty, is larger than Vi, choose Inter-
view direction as the optimal prediction direction.
Otherwise, choose temporal direction as the optimal
direction.

4. Threshold calculation: compute Tprect, AThy and
TinTeR based on Egs. 9, 10 and 12, respectively.

5. Early DIRECT mode decision: test DIRECT mode and
calculate RDcost (RDcost_0). If RDcost_0 is smaller
than Tprecr and AThy, is equal to 0, choose DIRECT
mode as the optimal mode and go to step 7.

6. Inter and Intra mode early terminate: according to the
classification in Table 1, test the Inter and Intra modes
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sequentially until the value of the tested mode is equal
to Tinter- And decide the optimal coding mode among
all the examined DIRECT, Inter and Intra modes.

7. Perform the mode decision of the next MB.

4 Experiment results

The MVC reference software IMVC 8.3.1 with HBP pre-
diction structure is used to demonstrate the proposed
method coding performance, and the test sequences of
multiview video have various motion activities, including
320 x 240 sequences (Flomencol and Golfl), 640 x 480
sequences (Ballroom, Exit, Racel, Vassar), 1024 x 768
sequences (Ballet, Door flowers, Jungle and Uli), 1280 x
960 sequences (Champagne tower and Dog). The even
views are used as the reference view (i.e., VO, V2, V4, V6
in Fig. 1), while the odd views (i.e., V1, V3, V5, V7 in
Fig. 1) are utilized to test the proposed algorithm. More-
over, in order to demonstrate the coding efficiency of the
proposed fast MVC method, the experimental results of

Table 6 Test configuration parameters

Search range +96

Bi-prediction iteration 4

QP 20, 26, 32 and 38
RDO Enabled

CABAC entropy Used

GOP 12

Frames coded 2 GOPs x 8 views
Reference frames 2

Table 7 Comparison of multiview video sequences

three state-of-the-art algorithms, including Shen et al. [13],
Zeng et al. [14], and Zhao et al. [15] are referenced. As the
experimental results of Shen et al. [13], Zeng et al. [14] are
derived from [15], the test configuration parameters of the
proposed approach as shown in Table 6 are same to test the
conditions in [15].

We compare the coding efficiency of the proposed fast
MVC method with three algorithms, Shen et al. [13], Zeng
et al. [14] and Zhao et al. [15], in terms of BDPSNR,
BDBR and time reduction (AT). The experimental results
are compared in Tables 7 and 8. In these two tables,
BDPSNR and BDBR are computed according to [16, 17],
AT is defined as (13).

AT = (Toroposed — Tmve)/Timve x 100 % (13)

where the subscript Proposed denotes the proposed algo-
rithm, Shen et al. [13], Zeng et al. [14] and Zhao et al. [15].
JMVC represents the IMVCS.3.1.

Table 7 shows the performance comparison among Shen
et al. [13], Zhao et al. [15] and the proposed algorithm on
view 1, 3, 5 (mark with *). It can be observed that the
approaches in Shen et al. [13] and Zhao et al. [15] reduce
computational complexity by 77.52, 81.33 % on average,
and the average BDPSNR are —0.220 dB, —0.094 dB, the
average BDBR are 7.55, 3.18 %, respectively. The pro-
posed algorithm save the encoding time from 71.70 to
95.15 % (86.47 % on average), the average BDPSNR and
BDBR are —0.075 dB and 2.25 %, respectively. Compared
to the method of Shen et al. [13], the proposed algorithm
can achieve more computational complexity reduction
while maintaining high coding performance. The total
encoding time saves 8.95 % on average, BDPSNR
increases 0.145 dB and BDBR decreases 5.3 %. Moreover,

Sequences Shen et al. [13] Zhao et al. [15] Proposed*
AT (%) BDPSNR (dB) BDBR (%) A T (%) BDPSNR (dB) BDBR (%) AT (%) BDPSNR (dB) BDBR (%)

Flamencol —-77.23 —0.195 4.66 —-71.36 —0.130 3.12 —82.30 —0.118 2.51
Golfl —81.70  —0.056 1.30 —-92.24  —0.077 1.67 —95.15 —0.072 1.48
Ballroom —70.92 —0.053 1.51 —74.17 —0.104 3.19 —86.03 —0.109 3.00
Exit —=75.79 —0.276 12.01 —79.25 —0.116 4.79 —8543 —0.106 4.68
Racel —73.05 —0.749 14.21 —-77.06 —0.074 1.85 —84.75 —0.124 2.98
Vassar —-7792 -0.014 0.65 —8591 —-0.037 1.93 —-92.00 —0.035 1.58
Ballet —-81.73 —-0.317 16.60 —82.39 —-0.079 3.38 —87.96 —0.035 1.42
Door flowers —87.29 —0.280 17.64 —89.63 —0.105 5.58 —93.34 —0.025 1.46
Jungle —67.49 —0.267 7.87 —74.24 —0.141 4.08 —71.70  —0.061 1.66
Uli —70.56  —0.206 6.13 —74.59 —0.126 3.65 —-75.13  —0.103 2.87
Champagne tower —88.31 —0.186 6.39 —-91.03 —0.114 4.09 —93.06 —0.050 1.41
Dog —78.24 —0.041 1.67 —84.06 —0.019 0.83 —90.82 —0.056 1.99
Average —-77.52 —0.220 7.55 —81.33  —0.094 3.18 —86.47 —0.075 2.25

* Views 1, 3, and 5
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Table 8 Comparison of multiview video sequences
Sequences Zeng et al. [14] Zhao et al. [15] Proposed
A T (%) BDPSNR (dB) BDBR (%) AT (%) BDPSNR (dB) BDBR (%) A T(%) BDPSNR (dB) BDBR (%)
Flamencol —78.05 —0.524 13.71 —71.34 —0.135 331 —81.48 —0.123 2.73
Golf1 —83.64 —0.032 0.69 -91.92 —-0.104 2.22 —-94.41 —0.085 1.73
Ballroom —65.62 —0.297 8.63 —73.45 —0.123 3.57 —83.80 —0.119 3.25
Exit —67.89 —0.334 14.19 —78.67 —0.126 5.18 —83.38 —0.103 4.31
Racel —49.49  —0.346 9.27 —-77.29 —0.106 2.70 —84.28 —0.119 2.98
Vassar —79.35 —0.067 3.29 —85.42 —0.036 1.76 —-91.38 —0.035 1.55
Ballet —6947 —0.213 9.26 —-82.20 —0.117 5.04 —87.08 —0.043 1.73
Door flowers —-77.85 —0.077 4.13 —89.37  —0.098 5.27 —-93.10 -0.024 1.37
Jungle —65.59 —0.398 11.70 —73.75 —0.156 4.45 —70.51 —0.081 2.14
Uli —67.97 —0.278 8.14 —-74.16 —0.132 3.79 —75.24 —0.105 2.89
Champagne tower —80.31 —0.108 3.56 -90.87 —0.142 4.73 —93.06 —0.050 1.41
Dog —71.46 —0.191 7.51 —83.12 —0.026 1.00 —89.31 —0.053 1.86
Average 7139 —0.239 7.84 —80.96 —0.108 3.59 —85.59 —0.078 233
(a) Racel (b) Dog
42 4 a 42 - /‘
o "/ "
) / g @ 39 - 1
z =
% 36 % W
n n - n / 4
A~ / ~ /
36 -
33 1 - |
" E-—JMVC T F-—JMVC
30 . . Pr?posed 33 : : L Prorrosed
0 1000 2000 0 1000 2000
Bitrate(kbps) Bitrate(kbps)

Fig. 3 The RD curves of two sequences. a RD curve of “Racel”, b

compared to the method of Zhao et al. [15], the proposed
algorithm achieves a better coding performance. The total
encoding time saves 5.14 % on average, BDPSNR
increases 0.019 dB and BDBR decreases 0.93 %.

Table 8 shows the encoding performance of all the odd
views (i.e., views 1, 3, 5 and 7). It can be observed that the
approaches in Zeng et al. [14] and Zhao et al. [15] reduce
computational complexity by 71.39, 80.96 % on average,
and the average BDPSNR are —0.239 dB, —0.108 dB, the
average BDBR are 7.84, 3.59 %, respectively. The pro-
posed algorithm save the encoding time from 70.51 to
94.41 % (85.59 % on average), the average BDPSNR and
BDBR are —0.078 dB and 2.33 %, respectively. For video
sequences such as Golfl, Vassar, Door Flowers, Cham-
pagne tower and Dog, the encoding time is saved 92.25 %
on average, since the static background occupies a large

RD curve of “Dog”

areas of frames and DIRECT would be selected as the
optimal mode to save more encoding time. For sequences
such as Flamencol, Ballroom, Exit, Racel, Ballet, Jungle
and Uli, the average time saving is 80.82 %. Because these
sequences contain lots of motion blocks, the mode corre-
lation in spatial is not as stronger as other sequence (Golf1
et al). Meanwhile, compared to the method of Zeng et al.
[14], the proposed algorithm can achieve more computa-
tional complexity reduction while maintaining high coding
performance. The total encoding time saves 14.2 % on
average, BDPSNR increases 0.161 dB and BDBR decrea-
ses 5.51 %. Moreover, compared to the method of Zhao
et al. [15], the proposed algorithm achieves a better coding
performance. The total encoding time saves 4.63 % on
average, BDPSNR increases 0.03dB and BDBR decreases
1.26 %.
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In addition, the RD curves of two sequences (Racel and
Dog) was given to demonstrate the overall RD perfor-
mance of the proposed algorithm. From the Fig. 3, it is
apparent that the proposed method has almost the same RD
performance as compared with the JMVC.

5 Conclusion

In this paper, an adaptive early mode decision method for
MVC, based on the MBs position constraint model
(MPCM), is proposed to reduce the computational com-
plexity. An experimental analysis is conducted to demon-
strate that the probability is large, when the current MB has
the similar mode to its corresponding MBs in adjacent,
temporal and inter-view. Consequently, the probability is
used to predict the best mode for the current MB. Exper-
imental results have shown that the proposed fast mode
decision can significantly reduce the total encoding time as
compared with the exhaustive mode decision in
JMVCS8.3.1, while maintaining almost the same coding
efficiency.
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