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Abstract: This paper considers the problem of disparity estimation in multiview video coding (MVC). A global disparity
estimation algorithm is described. The algorithm has been compared with block matching disparity estimation in the aspect
of PSNR performance and perceptual quality. Experimental results show that the global disparity estimation algorithm has
a better performance.
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1. INTRODUCTION

With the rapid development of information technology, the
people are dissatisfied about the traditional video which can
only be seen passively. Multiview video consists of video
sequences captured by multiple cameras at the same scene
and time but different viewpoints. The key characteristic of
multiview video is interaction, which can give users the
opportunity to choose their favorite viewpoints freely and
get the 3D scene. It is wildly used as a signal of new types
of visual media such as 3DTV and free viewpoint TV (FTV)
[1]. However, it results in a much more amount of data
depending on the number of cameras than traditional 2D
video. Therefore, it is significant to compress multiview
video sequence efficiently for its wide application.

Compared with traditional video, there are not only
spatial and temporal correlations, but also inter-view
correlation in multiview video. Disparity, which is used for
describing the motion along the view axis, is one of the major
properties of the multi-video. We know that motion
estimation is used to exploit temporal correlations and block
matching motion estimation usually be taken [2][3]. In
general, there are some similarities between motion
estimation (ME) and disparity estimation (DE).They both
represent the displacement between adjacent frames. So in
[4][5], block matching disparity estimation method is
adopted. However, two images differ in time in ME, whereas
differ in view in DE. Block matching disparity estimation
isn’t an efficient method to exploit inter-view correlation
probably. In this paper, we analyze the characteristic of two

images in view and propose an efficient disparity estimation
algorithm to get a better performance.

The remainder of this paper is organized as follows.
Section 2 analyzes the global disparity between two images
from different views. Then a global disparity estimation
algorithm for multi-view video coding (MVC) is described
in Section 3. In Section 4, the experimental results are given
and analyzed. Finally the conclusion and future work are
presented in Section 5.

2. GLOBAL DISPARITY

As we know the disparity between views is caused by the
locations and angles of two cameras. Therefore almost all
pixels have nonzero disparities for the sequences in view
axis. We can take a look on the multiview video sequence.
Figure 1 shows the 1st frame of view 0 and view 1 of sequence
“Exit” and “Ballroom” which is provided by Mitsubishi
Electric Research Laboratory (MERL). We discover that the
frame of view 1 looks like the result of the move of the frame
of view 0. So there exists a disparity called global disparity
between adjacent views.

In order to further explain the existence of global
disparity, we employ the block matching disparity estimation
and obtain the disparity filed between two images from
different views, as shown in Fig. 2. For both of sequence
“Exit” and “Ballroom”, we make the 1st frame of view 4 as
the frame to be predicted, and the 1st frame of view 0 as the
reference frame. Search range is set to be ±32. The best
matching block is defined as the block with minimum

SAD in the search area. Then the disparity represents
the location difference between the current block in the frame
to be predicted and the best matching block in reference
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frame. The arrows in the figure represent the disparity vector
of every 16×16 macroblock.

From the disparity field, we can find out most of
macroblocks are similar in the size and direction of disparity.
The results account for the existence of global disparity.

In addition, we test the coding efficiency of the block
matching disparity estimation algorithm depending on
various search ranges. For motion results from displace-ment
of individual objects in the scene, the range of motion vectors
is usually quite limited. But disparity vectors can be very
large for objects close to the camera[2]. So, a large search
range is needed to search the proper block in block matching
disparity estimation and it indicates the feasibility of global
disparity estimation.

First, we encode the frames in view i as I frame. Then
the frames in view j are encoded as P frame. The frame in
view i at same time is used as reference frame. The prediction
structure is shown in Fig. 3.

Figure 1: Illustration of Inter-view Disparity. (a)1st Frame of View 0
for Exit; (b) 1st Frame of View 1 for Exit; (c)1st Frame of
View 0 for Ballroom; (d) 1st Frame of View 1 for Ballroom

Figure 2: Disparity Field from the Block-based Disparity Estimation

Figure 3: The Prediction Structure between Views

Fig. 4 and Fig. 5 show the rate-distortion (R-D) curves
using fixed QP {29, 31, 34} in the case of various search
ranges for sequence “Exit” and “Ballroom”. For simplicity,
we only test on the luminance of PSNR.

Figure 4: R-D Curve for “Exit”

As we can see from the R-D curves, the coding efficient
increases when the search range is extended. But when the
search range increases to a certain size, the coding efficient
has little change. It means that this search range reaches a
proper value.

3. THE PROPOSED ALGORITHM

In this section, we will introduce the steps of the global
disparity estimation algorithm.

3.1 Global Disparity Calculation

In disparity estimation, we should calculation the value of
disparity firstly. In this paper, we choose mean absolute
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difference (MAD) as the criterion of global disparity
estimation. Assume img0 and img1 are the two pictures from
different views. Img0 is the frame to be predicted, and img1
is the reference frame, as shown in Fig. 6. Then The MAD
between two images can be calculated like equation (1):
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where R is the number of pixels in the overlapped area of
the two images.

we get the reconstructed frame F’
n
, as the broken line

area shown in Fig. 7(a).

(3) Pad the boundary of frame F’
n
 by copying the

corresponding boundary value of the reference F
n+1

, as
the broken line area shown in Fig. 7(c).

4. SIMULATION RESULTS

In order to verify the performance of the proposed disparity
estimation algorithm, we have tested on multiview sequences
“Ballroom” and “Exit” (640×480, 8views). For both
sequences, we compared the global disparity estimation
(GDE) algorithm with the block matching disparity
estimation (BMDE) algorithm in the case of three search
ranges (16, 32, and 64). We make view 4 as the current view
to be predicted, and view 0, 7 as the reference views. For
simplicity, we only test on the luminance of PSNR. The
PSNR performance of the luminance of odd frames is shown
in Fig. 8.

Figure 6: Global Disparity Calculation

The global disparity vector (g
x
, g

y
) is defined as (x, y)

with minimum MAD
(i,j)

 (x,y) among all the pixels in the img0.

3.2 Global Disparity Estimation Algorithm

After global disparity vector (g
x
, g

y
) is calculated by the

above method, the global disparity estimation is performed.
Then we need to compensation the global disparity. We get
the reconstructed frame by moving the reference frame as
much as the global disparity. Then, some outer pixels do
not have pixel values because of the move, so we need to
pad outside of the boundary by copying the boundary pixel
values.

Figure 7: Global Disparity Estimation

Now we take the sequence “Exit” as an example. As
shown in the Fig. 7, the current frame to be predicted is from
view 3, and the frames from view 0 and view 7 are two
reference frames. The procedure of the algorithm can be
summarized simply as follows:
(1) Calculate global disparity between F

n
 and F

n-1
. In the

case, global disparity is (-73,0).

(2) Move the reference frame F
n-1

 as much as the global
disparity. In the case, the frame F

n-1
 is moved left and

(a) Ballroom

(b) Exit
Figure 8: PSNR Performance Comparison of Two Disparity

Estimation Algorithms
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Fig. 8 shows that the global disparity estimation
algorithm can give a higher PSNR gain as a whole compared
with the block matching disparity algorithm. The less the
size of search range is, more obvious the effect is. And when
the size of search range increases, the coding efficiency is
close to the coding efficiency of global disparity estimation.
In addition, the effect is more evident on the sequence “Exit”,
because “Exit” has a larger global disparity vector.

Figure 9: Subjective Quality Comparison of 1st Frame on View 4

Fig. 9 presents the subjective quality of the two disparity
estimation algorithms. The result in BMDE is in the search
range of ±64. It is obvious that the GDE algorithm can have
a better perceptual quality while the BMDE algorithm leads
to noticeable block effect.

5. CONCLUSIONS AND FUTURE WORK

In this paper, we present an efficient disparity estimation
algorithm for MVC. Experimental results show the better

performance of global disparity estimation compared with
block matching disparity estimation. Because the images
from different views also exist depth information, further
research can be focused on distinguishing the objects with
different depths and get more accurate disparity.
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