
tional motion (LTM) (objects do not get closer to or get away 
from the camera), the motion estimation methods such as block 
matching as in the standard of H.264 can better estimate the opti-
cal flow. It should also be noted that when there is linear transla-
tional motion, which means no trans-depth motion, the disparity 
of the objects could be assumed to remain the same. Although the 
motion of the objects in the real sequences is often not purely 
LTM, it is possible to estimate a video frame from the motion 
information of the previous frames by LTM assumption. With the 
motion and disparity information of the previous frames and the 
assumption of LTM, we can estimate and conceal the lost right 
frames in the stereoscopic codec described in section 2. In this 
paper we propose two stereoscopic concealment algorithms. The 
first one is the Stereoscopic concealment algorithm in pixel do-
main (SCA-P) and the second one is the stereoscopic algorithm in 
block domain (SCA-B) which is a low complexity version of the 
first algorithm. In the next two subsections the steps of the SCA-P 
and SCA-B are described respectively. The block diagrams of the 
proposed stereoscopic frame loss concealment algorithms can be 
seen in Figure 2.  
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ALGORITHM IN PIXEL DOMAIN 

The SCA-P algorithm can be described in five steps. 

3.1.1 Choosing the Source Frame Stereoscopic Concealment 
Algorithm in Pixel Domain 

(SCA-P) 
Figure 2: The block diagrams of the two pro-

posed algorithms  

At the beginning of the concealment algorithm, a previous frame 
is to be selected for the motion vectors to be projected. Since the 
motion vector projection is based on the assumption of the linear-
ity of motion between the source frames and the estimated frame, 
taking the source frame to be the most recent frame is the best 
choice. In the remaining parts of the description of the algorithms, 
the source frame (SF) is assumed to be the previous right frame, 
i.e. the right frame at (t-1) as in Figure 3. 

3.1.2 The Projection of Temporal Vector Field 

Some of the macroblocks in the SF has motion vectors referring 
to previous right frames and some of them have disparity vectors 
referring to left frames. These two macroblock groups should be 
handled separately. The motion vectors referring to the other right 
frames can be projected to form the temporal vector field by the 
equations in (1) 

 where mvR, t-1 , x(i , j)  and mvR, t-1 , y(i , j) indicate the horizontal 
and vertical components of the motion vector of pixel at (i , j)th 
position in the SF respectively, and refR(i , j) indicates the time of 
the referenced frame from the SF. 

 
The forming of the temporal vector field is similar to the mono-
scopic methods and it is illustrated with (a) in Figure 3.  

3.1.3 The Projection of Disparity Field 

Since not all the macroblocks in the SF are motion compensated, 
we also need to project the disparity compensated macroblock 
information for a better estimation of the lost frame. Statistics 
show that the most recent left frame is dominant among all the 
left references and the proposed algorithm uses only the refer-
ences to the closest left frame with respect to the SF, i.e. the left 
frame at t-1 (previous left frame, PLF) in Figure 3.  
 
The motion vectors forming the disparity field are computed us-
ing the equations in (2)  
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where mvL, t-1 , x(i , j) and mvL, t-1 , y(i , j)  designate the horizontal 
and vertical components of the motion vector respectively at posi-
tion (i , j) of PLF, dR, t-1 , x(i , j) and dR, t-1 , y(i , j) designate the 
horizontal and vertical components of the disparity vector at posi-
tion (i , j) of the SF and refL(i , j) indicates the time of the refer-
enced frame by the motion vector mvL, t-1 , x(i , j). 

(1)                                                                                                                           
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The projection method is illustrated with (b) in Figure 3.When the 

macro block referenced by the disparity vector of the SF is an intra 
block, the motion vectors can not be projected as in (2). In this 
case a motion vector of the left frame at time t referring to the 
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Figure 3: The Projection Methods used in the Pro-
posed Algorithm for the estimation of the right 

frame at time t 


