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Fig. 2. Modified MPEG-2 video codec.

Fig. 3. Modified Average Algorithm (MAVG).

Therefore, we need different approaches to conceal the cor-
rupted areas effectively. Estimating MVs for the lost MBs and
compensating them with the estimated MVs is one way to im-
prove performance of error concealment operations.

A. Error Concealment Using Neighboring MVs

We can exploit vertically neighboring MVs of the lost MB.
MV of the lost MB can be obtained by taking the average
value (AVG) of MVs of the vertically adjacent MBs [8]. In this
scheme, if vertically neighboring MBs have the corresponding
MVs, we can obtain reasonably good reconstruction quality
of the lost MB. However, if only one or none of the vertical
neighbors has a valid MV, quality of the reconstructed image
is not satisfactory. Therefore, the coding mode of the adjacent
MBs of the lost MB is very important to take the average
value. In other words, if an adjacent intra-coded MB of the lost
MB has MV, we can obtain good performances. In order to
satisfy this condition, we propose a modified average algorithm
(MAVG).

As shown in Fig. 3(a), after we define a 168 target block
(TB) in the vertically adjacent intra MB of the lost MB, we
estimate MV for the TB using the block matching algorithm.
Because vertically adjacent MBs of the lost MB have MVs, we
can estimate MV of the lost MB by taking average of them. In
order to get a more accurate MV for the lost MB, we expand this
idea further. We separate one 168 TB into two 8 8 small

target blocks (STBs), as shown in Fig. 3(b). In this structure,
the procedure to get MV of the lost MB is similar to the above
algorithm.

When we compare performances of the two algorithms with
that of AVG [8], we obtain slightly improved results. However,
these two schemes require more computation time because they
use a full search ME process. In order to reduce the compu-
tational complexity, we define an alternative small target block
(ASTB) which is located in the boundary of two MBs, as shown
in Fig. 3(c). With this modification, the estimated MVs, and

, can be used in the next MV estimation process. Therefore,
we can reduce the computational complexity roughly by half.

B. Error Concealment Using Extended Boundary Pixels

Conventional MV recovery methods use boundary pixels of
the lost MB to estimate the lost MV. In other words, they esti-
mate the lost MV by noting that neighboring pixels often move
together. Let the size of an image block be and
the intensity at time at the image point .
and represent the motion compensated data and
the residual errors, respectively. We denote the MV by, and
its components by and , respectively. The recon-
structed pixel value is represented by
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