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Abstract. In this paper, we present a novel scheme for coding multi-
view video sequence based on global motion prediction between adja-
cent views. For that, the left-most view is compressed as reference se-
quence using standard block-based motion compensated prediction cod-
ing. And its right view is compressed with global motion prediction from
the left view images. In the prediction, an eight-parameter global mo-
tion model is used to compute the global motion information between
left and right-view images. Then the motion vectors of the right-view
image are predicted from the left-view image based on the global infor-
mation. To further reduce the coding complexity and improve coding
efficiency, macroblock modes of current image are also predicted from
the left-view image. H.264 coding scheme is employed as the baseline,
in which Rate-Distortion Optimization is used to select the best coding
mode. Experimental results show that, compared to coding multiview
video sequence independently, the proposed scheme can save the bitrate
up to 15%.

1 Introduction

Multiview video is one of the main categories of 3D video, which can give users
the opportunity to choose their favorite viewpoints freely. Multiview video con-
sists of video sequences captured by N cameras at the same time but different
positions. Because it contains multiple sequences, it requires much more band-
width than traditional 2D video in transmission. Therefore, how to compress
multiview video sequence efficiently has become popular due to its wide appli-
cation.

In the past years, some work has been done on multiview video coding. In
[1]-[2], Grammalidis uses a multiview matching cost as well as pure geometrical
constraints algorithm to estimate disparity and to identify the occluded areas
in the views. And in [3], a sprite generation algorithm in multiview sequence
is proposed to improve coding efficiency. But all these methods are based on
the sequences for videoconferencing. Up to now, many video coding standards
have been established such as MPEG-2, MPEG-4, H.263 and H.264 [4]. However,
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none of them really supports multiview video coding. Recently, MPEG/3DAV
group has started the work on 3dav standard. More and more people begin
to concern multiview video coding. Some preliminary study and experimental
results of multiview video coding have been reported. There are mainly three
coding methods are investigated [5]-[7]. A straightforward idea is to code the N
multiple video sequences separately. In this method, only temporal correlation
within one sequence is used. Another method is to utilize inter-view correlation
only. In this case, images of one view are only predicted by their left view images.
The third method utilizes both temporal and inter-view correlation. Test results
show that the third method is not so efficient when only simple block-based
motion compensated prediction is used to exploit inter-view correlation. Due
to the high similarity and the little displacement between two adjacent views,
global motion information can be used to improve the coding efficiency.

In this paper, we propose an efficient multiview video coding scheme based on
global information between two adjacent views. JVT coding scheme is employed
as the baseline. In order to find out the inter-view correlation, two adjacent views
are coded as reference and secondary sequences respectively. To fully utilizing
the correlation between the two views, we propose to predict the motion vectors
of the right-view images from that of the left-view images based on the global
motion information between them. And to further reduce the computational
complexity in mode decision, we also propose to predict the current macroblock
mode in right-view image from that of the left-view image.

The remainder of this paper is organized as follows. Section 2 describes the
multiview video coding scheme in detail. Section 3 describes the key technolo-
gys of the proposed scheme including motion vector prediction based on global
motion estimation and macroblock mode prediction method between left-view
and right-view. In section 4, some experimental results of proposed scheme are
given and conclusions are drawn in section 5.

2 Multiview Video Coding Scheme

As we know, there are two kinds of motion in most video sequences: local motion
and global motion. In MPEG-4 coding scheme [8], global motion compensation
(GMC) technology is used to indicate global motion with a set of parameters. In
H.264, great achievements have been reached by dividing the traditional 16x16
macroblock into smaller blocks. Therefore, GMC is less competitive than local
motion compensation (LMC) even in the case global motion existing due to
inaccurate global motion estimation (GME). However, multiview video coding is
different from monoview video coding. Due to the high correlation and similarity
of adjacent view images, the displacement between left-view and right-view is
quite similar to the global motion between two images in one sequence. This
characteristic makes the motion prediction between the corresponding images in
the two sequences possible.

Fig.1 gives the proposed multiview video coding structure. Left-most view
and its right view are coded as reference sequence and secondary sequence respec-



Multiview Video Coding Based on Global Motion Model 667

tively. As shown in Fig.1, the two video streams are coded using GOP structure.
P and B frames in secondary sequence are coded by referencing previous recon-
structed frames in its own sequence or the corresponding frame in the reference
sequence.
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Fig. 1. The proposed multiview video coding structure

The goal of the inter-view prediction is to get the global information between
the right-view image and the left-view image. Traditional eight-parameter global
motion model (perspective motion model) is used in our scheme.

Fig.2 shows the proposed multiview coding scheme based on JVT. Reference
and secondary sequences are coded using standard JVT coding structure. GME,
MYV prediction and macroblock mode prediction are added to this framework.
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Fig. 2. The proposed multiview video coding scheme based on JVT
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When the secondary sequence is coded, GME between the image to be coded
and the corresponding left-view image is performed first using perspective motion
model. Then the macroblock mode is predicted from the macroblock in the
same position in corresponding left-view image. Now, motion vector prediction
(MVP) is performed based on the global motion information and the MV of the
corresponding left-view macroblock. For each macroblock, the prediction can be
obtained by LMC and MVP mode. Rate-Distortion optimization algorithm is
used to select the best mode.

3 Key Technologies of the Multiview Video Coding

Motion vector prediction and macroblock mode prediction are the key technolo-
gies of the proposed multiview video coding scheme. Motion vector prediction can
utilize the high correlation between adjacent views efficiently. And macroblock
mode prediction can reduce the coding complexity of LMC.

3.1 Motion Vector Prediction

In H.264 inter frame coding, there are 7 block sizes, 16x16, 16x8, 8x16, 8x8, 8x4,
4x8 and 4x4. Thus, for P and B frames, macroblock mode can be selected from
SKIP, 16x16, 16x8, 8x16 and 8x8 mode. When the 8x8 mode is chosen, each 8x8
block can be divided into smaller sub-block including 8x4, 4x8, and 4x4 sizes.
INTRA-16x16 and INTRA-4x4 modes are also used for inter frame prediction.

If the motion vectors of current encoding frame can be predicted from its
corresponding left-view image using GME, large number of bits for coding mo-
tion vectors can be saved by only coding the global motion parameters. For this
purpose, motion vectors of the secondary images are computed from that of the
reference image. This can be accurate because of the little disparity of the two
images.

WV_left et | W_right
GMV_block T Current MB /

| /
-

Reference image Secondary image

Fig. 3. The process of the MV prediction based on global motion vector (GMV)
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Fig.3 shows the proposed MV prediction algorithm. The two grids denote
current image to be encoded in secondary sequence and the corresponding image
in reference sequence respectively. GMV is the global motion vector of current-
MB computed using the global motion information between the two images. In
our scheme, 4 GMV sizes are employed: 16x16, 16x8, 8x16, 8x8. The algorithm
of computing MV-right is as follows:

1)Get the macroblock mode of Current-MB through LMC.

2)Determine GMV size of Current-MB according to the macroblock mode.
If the mode is 16x16, 16x8 or 8x16, GMV of 16x16, 16x8 or 8x16 block size is
computed. Otherwise, 4 8x8 GMVs are computed.

3)For all GMVs in Current-MB, find the prediction blocks position (GMV-
block) in reference image.

4)Get the motion vectors of the GMV-block as the prediction vectors of
Current-MB. Because GMV-block may locate in non-integer MB position, we
take vector of most pixels as the GMV-block vector.

3.2 Macroblock Mode Prediction

In JVT coding scheme, mode decision is one of the most important parts. When
inter frame coding is performed, the 16x16, 16x8, 8x16 and 8x8 modes have to be
full searched to find the best mode, when 8x8 mode is selected, sub-block search
for smaller block size has to be performed. If Rate-Distortion Optimization is
opened, the large computational complexity will spend a lot of encoding time.

According to statistics, there are more than 70 percent macroblocks that
have the same macroblock mode in two adjacent views. Due to this character-
istic, mode prediction can be done to right-view images from left-view images.
In proposed scheme, we take the macroblock mode of the left-view image as
the prediction of that of right-view image. RD cost in the prediction mode is
computed. If the cost is less than a threshold T, the mode prediction is thought
reliable. Otherwise, the coding process performs as the normal. By using this
mode prediction algorithm, computational complexity in RDO is reduced signif-
icantly.

4 Experimental Results

In order to verify the performance of the proposed coding scheme, we present the
experiment results on some multiview sequences in this section. Our algorithm
is implemented based on H.264 reference software JM 7.6 and JM 7.6 scheme
without inter-view prediction is taken as the reference. We use the multiview
test sequences Crowd, Race provide by KDDI Lab and Aquarium provided by
Tanimoto Lab. In each sequence, 600 frames (YUV 4:2:0, 320x240) are coded.
The purpose of this paper is to exploit the correlation between two adjacent
views, so only the left-most view and its right view sequences are coded with our
scheme. They are also coded independently using JM7.6. In both algorithms, the
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Fig. 4. Coding results of the second view of Crowd
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Fig. 5. Coding results of the second view of Racel
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Fig. 6. Coding results of the second view of Aquarium
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same parameters, i.e. QP, RDO and reference frame number, are used. Therefore,
we can get the coding gain from comparing the two results of the right view.

All these sequences are captured by parallel cameras, which are placed
densely (with the distance less than 20 cm). Fig. 4 gives the R-D curves of
the second view of Crowd which has high complexity. Fig. 5 and Fig. 6 give the
R-D curves of the second view of Racel and the second view Aquarium which
have moderate complexity. Label ?JVT JM7.6” denotes the coding method us-
ing JVT JM7.6 reference software. And Label ”proposed scheme” denotes our
coding scheme. The figures show that compared to encode the multiview se-
quences separately with JVT, the proposed scheme has higher PSNR values by
about 0.3-0.4 dB for crowd sequence, and 0.8-1 dB at low bit-rate for Racel and
Aquarium. This result show that proposed multiview coding scheme has better
efficiency for moderate complex sequences.

5 Conclusions

In this paper, an efficient multiview video coding scheme based on global motion
model has been presented. First, an interview prediction coding scheme based
on JVT is proposed to encode the left-most view and its right view. Second,
the motion vectors prediction algorithm of the right view images are proposed
using global motion information between the two view images. Due to the high
correlation of the macroblock mode in the two view image, a macroblock mode
prediction algorithm is also proposed. Experimental results show that the pro-
posed MV Prediction coding scheme and macroblock prediction algorithm can
improve the coding efficiency and the inter-view prediction coding for multiview
video is promising.
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