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Fig. 1. A general framework of stereoscopic video coding scheme.
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Fig. 2. Two types of correlations: 1) intra-view correlation (i.e., between
frame t-1 and frame t of the same view) and 2) inter-view correlation (i.e.,
between the left-view and the right-view sequences at the same time instance).

When a stereoscopic video bitstream is transported to a

receiver through a low bit-rate capacity channel, it is quite

likely that an incidence of packet loss could lead to frame

drop. Since the stereoscopic video has two views, the key

objective is how to effectively exploit the relationship between

two adjacent fames within the same view (i.e., intra-view

correlation or inter-frame correlation) as well as the relation-

ship between these two views (i.e., inter-view correlation) to

recover the missing frame due to frame loss. Fig. 2 illustrates

these correlations resulted from a moving pixel in terms of

two motion vectors (�ml and �mr) and two disparity vectors

(�dt−1 and �dt).

Suppose the moving objects are under translational move-

ment without deformation, it is reasonable to infer that �ml ≈
�mr and �dt−1 ≈ �dt. This indicates that both the intra-view

and inter-view correlations are quite high. Accordingly, to

recover a missing right-view sequence frame f(r, t), each pixel

of f(r, t) can be estimated from its counterparts in f(l, t),

f(l, t−1), and f(r, t−1). In this light, a new error concealment

algorithm is proposed as follows.

B. The proposed DFDP error concealment method

The main idea of the proposed disparity-based frame dif-
ference projection (DFDP) error concealment is illustrated in

Fig. 3, demonstrating a right-view frame at time t, f(r, t), is

missing at the decoder. To recover this missing frame f(r, t),

there are three major steps involved in the proposed DFDP

algorithm: 1) temporal change detection—for identifying the

change region incurred between two consecutive frames of

the left-view sequence, 2) disparity estimation—for mapping

the identified change region from the left-view to the missing

right-view frame, and 3) frame difference projection—for

recovering the missing frame of the right-view sequence, as
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Fig. 3. The basic idea of the proposed disparity-based frame difference
projection (DFDP) error concealment.

follows.
1) Temporal change detection: The absolute-valued frame

difference between the decoded left-view frames f(l, t−1) and

f(l, t) can be computed as

|Δf(l, t−1→t)(x, y)| = |f(l, t)(x, y) − f(l, t−1)(x, y)| (1)

for all the pixels (x, y) within the frame. In order to separate

the absolute-valued frame difference map into moving video-

object plane (i.e., foreground) and the background plane,

|Δf(l, t−1→t)| is further denoised by a mean filter, followed

by exploiting a global thresholding technique [11] to generate

the change detection map of the left-view, M(l, t−1→t); that

is,

M(l, t−1→t)(x, y) =

{
1, |Δf(l, t−1→t)(x, y)| ≥ T ;
0, otherwise.

(2)

where the global threshold value T is found by an iterative

algorithm as follows.

(i). Set the initial global threshold T as the mean of the max-

imum and minimum values of the denoised absolute-

valued frame difference.

(ii). Segment the absolute-valued frame difference map using

T to produce two groups of pixels, denoted by G1 and

G2, where G1 consists of all the pixels with difference

values ≥ T , and G2 contains those pixels, otherwise.

(iii). Compute the average values μ1 and μ2 for the pixels

from the groups G1 and G2, respectively.

(iv). Compute the new threshold value T = (μ1 + μ2)/2.

(v). Repeat steps (ii) through (iv) until the difference be-

tween the threshold values of T in two successive iter-

ations becomes very small (in our work, this difference

is set to 1).
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