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ABSTRACT

H.264 adopts new coding tools such as intra-prediction, loop filter, etc. The adoption of these tools enables
an H.264-coded bitstream to have more information compared with previous standards. In this paper we proposed
an effective spatial error concealment method for H.264. Among the information included in an H.264-coded
bitstream, we use intra-mode for recovering a damaged block. This is because prediction direction in intra-mode
is highly correlated to the edge direction of a lost macroblock. We first estimate the edge direction using
intra-modes of blocks adjacent to a lost macroblock, and classify the area in a damaged macroblock into the
edge and the flat area. And then our method recovers pixel values in the edge area using edge-directed
interpolation, and recovers pixel values in the flat area using weighted interpolation. Simulation results show the
proposed method yields better video quality than conventional approaches by 0.35 to 5.48 dB.
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Table 2. The number of operations for restoring 256 pixel values a lost macroblock in case that no neighboring block is
encoded using pmode2 and the half of a lost macroblock is the edge area

Operations Reference Alkach-ouh’s Proposed method
Software method Pre-processing Interpolation

Addition 768 17,408 16 1.024 or 1,152

Subtraction - - - -
Multiplication 1,024 17,408 16 768

Division 256 - 120 256

Comparison - 512 - -
Shift - - - 0 or 128

F 3. AZ A3 BG4 FrazEofdxe] iy
Table 3. Comparison of objecuve qualities at the dlfferent bitrates when using the reference

the proposed method

, Alkachouh®] W 12|31 Aljksle daE]Ee] A4 34ae] vl
software, Alkachouh’s method and

Test IM10.1 Alkachouh Proposed
Sequences QP @) @) ®) @-® ®-©@
20 35.262 34511 36.297 1.035 1.786
Akiyo 25 34912 34.217 36.025 1.113 1.808
30 34.186 33.630 35.298 1.112 1.668
20 31.481 31.813 33.286 1.805 1.473
Coastguard 25 30.984 31.294 32.597 1.613 1.303
30 29.935 30.309 31.182 1.247 0.873
20 32.884 33.394 34.059 1.175 0.665
Container 25 32.398 32.898 33.347 0.949 0.449
30 31.440 31.826 32.175 0.735 0.349
20 31.702 30.922 36.398 4.696 5.476
Foreman 25 31.375 30.658 35.430 4.055 4.772
30 30.759 30.203 33.998 3.239 3.795
20 35.416 33.749 35.935 0.519 2.186
Highway 25 34.983 33.467 35.446 0.463 1.979
30 34.311 33.047 34.700 0.389 1.653
20 32292 31.594 33.737 1.445 2.143
Silent 25 31.806 31.212 33.278 1.472 2.066
30 30.894 30.507 31.920 1.026 1.413
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Fig. 10. Comparison of subjective video qualities of the
first frame of a foreman sequence (a) a damaged frame
(PSNR=11.26 dB) (b) a recovered frame by the reference
software of H.264 (IM10.1”)) (PSNR=29.82 dB) (c) a
recovered frame by the Alkachouh’s method” (PSNR=
28.27 dB) (d) a recovered frame by the proposed method
(PSNR=34.85 dB)
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