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Non-iterative shrinkage multi-directional prediction for spatial error concealment
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Abstract ; At the cost of high complexity, the existing spatial error concealment algorithms may slightly improve the
recovery quality by iterative approximation, and some algorithms are optimized only for certain loss patterns. To
achieve a trade-off among performance indices, this paper proposes a non-iterative shrinkage multi-directional
(NSM) prediction algorithm aiming at handling various types of loss patterns. For the error concealment of the
current missing block, the proposed NSM algorithm firstly adopts an isotropic gradient detector to learn the local
feature information of the current extrapolation region. Based on a basic concealment unit with 16-pixel neighbor
and eight prediction directions, the multi-directional predictor recovers each pixel of the missing block one by one
in a shrinkage filling order, and adjusts the weighting coefficients of the predictor according to the availability of
adjacent pixels. During the shrinkage filling of a block, different pixel groups are recovered group by group
according to their neighbor-level availabilities, and different missing pixels in a pixel group are predicted one by
one according to a priori filling rule. Thus, non-iterative reconstruction with low complexity can be realized.
Compared with other spatial error concealment algorithms, experimental results show that the proposed NSM
algorithm achieved better overall reconstruction performance under various loss patterns, and realized a competitive
performance trade-off among versatility, computational complexity, and recovery quality.
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Fig. 1 Typical loss patterns. White squares denote the correctly

received blocks and black squares denote the missing

blocks.
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Fig.2  Example of an extrapolation region A as union of the

current missing block C, errorless block E, recovered
block R, and subsequent missing block S
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FEHLIE % 8 x 8 34.476 34.106 34.185 33.805 34.495 32.796 31.857 31.382 33.079 33.156
FEHLAT 8 x 8 25.063 24.852 24.917 23.641 25.455 23.735 18.642 22.831 24.389 24.997
FI R B 16 x 16 27.934 28.722 28.796 28.672 28.425 27.119 26. 646 26. 157 26.953 27.705
R ZESE 16 x 16 25.142 25.328 25.379 25.375 25.404 24.092 20.390 22.675 23.683 24.690
FEALR A& 16 x 16 31.857 33.074 33.039 33.018 32.738 31.240 27.593 30.219 31.213 31.601
FEHLAT 16 x 16 22.368 23.548 23.625 22.995 23.278 22.329 14.526 21.233 22.180 22.574
SEX 28.189 28.042 28.104 28.095 28.527 27.052 24.216 25.725 27.171 27.677
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Tab.2 Comparison of average SSIM of spatial error concealment algorithms with various loss patterns
ERHR T

HII MMK SLP DSR JSL AVC CAD BBF EGI NSM
I R 8 x 8 0.896 7 0.892 6 0.894 1 0.893 8 0.898 5 0.863 9 0.874 9 0.8558 0.871 8 0.879 6
FIMZELE 8 x 8 0.7855 0.677 3 0.679 2 0.770 4 0.787 5 0.727 1 0.712 6 0.657 1 0.7374  0.755 4
FEHLIE % 8 x 8 0.9556 0.954 6 0.9552 0.954 6 0.957 5 0.944 1 0.945 4 0.939 5 0.946 9 0.949 7
FEHLAT 8 x 8 0.688 1 0.702 1 0.703 4 0.694 8 0.721 1 0.626 3 0.568 1 0.640 6 0.676 6 0.693 8
FE D[] BF 16 x 16 0.861 6 0.873 5 0.874 3 0.870 7 0.8711 0.8333 0.834 0 0.8353 0.8389 0.8520
B ESE 16 x 16 0.7252 0.740 3 0.739 6 0.7353 0.742 6 0.670 0 0.624 0 0.660 2 0.676 9 0.708 7
FEMLZE & 16 x 16 0.944 9 0.950 1 0.950 1 0.949 6 0.950 2 0.936 6 0.9323 0.9373 0.938 3 0.943 4
FEHLAT 16 x 16 0.639 3 0.681 6 0.681 8 0.675 8 0.680 8 0.609 7 0.5322 0.623 9 0.636 4 0.649 2
SEHIE 0.812 1 0.809 0 0.809 7 0.818 1 0.826 1 0.776 4 0.753 0 0.768 7 0.7904  0.804 0

®3 AEZMEREXT, ZMEREEEZNTEHESITHE R
Tab.3 Comparison of average runtime of spatial error concealment algorithms with various loss patterns s
FRBR o

HII MMK SLP DSR JSL AVC CAD BBF EGI NSM

U] 1] b 8 x 8 138.75 131.39 181.19 217.88 161.38 0.05 4.41 1.35 4.66 3.04

LI 4L 8 x 8 285.89 353.32 560. 18 1004.93 589.33 0.16 10. 18 3.40 17.03 10. 88

FEHLZE % 8 x 8 127.55 114.98 148.61 205.71 123.33 0.05 5.11 1.02 4.17 2.62

FEHLAT 8 x 8 591.74 524.82 679.46 1011.13 590. 35 0.17 12.78 4.45 18.66 11.47

FRIRI B 16 x 16 275.59 1 040.03 1349.70 785.20 283.78 0.03 20. 64 11.99 11.08 6.98

K22 16 x 16 547.89 1529.72 1 981.96 1275.21 558.27 0.05 27.27 15.62 18.24 11.24

FEALZE & 16 x 16 101.50 376.45 487.79 288.13 104.13 0.02 17.59 4.27 4.70 2.90

FEHLAT 16 x 16 537.02 1816.28 1417.88 638.29 246.78 0.02 17.41 18.74 22.14 12.42

S 325.74 735.87 850.85 678.31 332.17 0.07 14.42 7.61 12.58 7.70
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