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Like other existing schemes, we alsoassume that the erroneous
MBs have been detected and a MB-based status map of a frame is
available to specify the position of the “lost” MBs. According to
the status map, all correctly received MBs are decoded first and
then the lost MBs are concealed using the proposed algorithm.
In the following, we only consider scalar image functions, since
the concealment problem can be solved in the same way for each
color component separately, i.e., the Y, U, V components of video
signals.

A. Motion Vector Recovery and Motion Compensation

1) Motion Compensation Using Correct MVs: In H.264, if
the data partitioned slice is adopted and the partition with im-
portant data is transmitted with higher priority, the motion vec-
tors may be correctly decoded although the motion compensated
residues are lost. In this case, the reference MB can be easily
located using the correctly decoded MVs according to the fol-
lowing equation:

(1)

where stands for the reference value for the pixel at
location in frame , while is the reference
frame. is the correctly decoded motion vector.

2) Spatio-TemporalBoundaryMatchingAlgorithm(STBMA):
IftheMVsarelosttogetherwiththemotioncompensatedresidues,
MV recovery algorithmsshouldbeemployed. InH.264 reference
software, the classic boundary matching algorithm (BMA) is uti-
lizedtorecoverthelostMVfromthecandidateMVset,whichmin-
imizes the side match distortion between the internal and ex-
ternal boundaries of the reconstructed MB [3]. Here, as shown in
Fig. 1, internal boundaries stand for the boundary pixels of the
MB while external boundaries stand for the surrounding pixels
in the corresponding spatially neighboring MBs. is defined
as the sum of absolute differences between the internal bound-
aries of the candidate block in the reference frame and the ex-
ternal boundaries of the lost block in current frame

(2)

where stands for current frame and is the
corresponding reference frame, the subscripts are

Fig. 1. Illustration of the boundary matching relationship.

short for North, South, West, and East, respectively, as shown
in Fig. 1, M is the size of MB (e.g., in H.264), is
the location of top-left pixel in current lost block,
is the candidate MV which could be zero MV or the MVs of
neighboring adjacent blocks. if the north neighboring
MB in current frame is available, otherwise . So are the
definitions of and . The winning reconstructed MV
is the one which minimizes .

From (2), we can see that BMA utilizes the smoothness prop-
erty between adjacent pixels to recover the lost MV. However,
since only the spatial smoothness property is considered, it may
not be able to select out the best one from the candidate MVs. In
this paper, we present a more general side match distortion func-
tion which considers both spatial and temporal smoothness
properties of the video signals. is defined as a weighted
average of two terms: temporal side match distortion
and spatial side match distortion .

(3)

where the weighting factor is a real number between 0 and 1;
and are defined as follows.

The temporal term is utilized to measure how well
the candidate MV can keep temporal continuity. We observe
that the neighbors of current MB are similar to the neighbors of
the reference MB in the reference frame. Therefore, we define

as the average difference between the external bound-
aries of the candidate reference block in the reference frame and
those of the lost block in current frame


