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Abstract

Recent advances in technology have resulted in rapid growth in mobile communication. With this

explosive growth, reliable transmission and error resilient technique become increasingly necessary
to offer high quality multimedia service. The success of error resilient techniques at decoder
sensitively  depends error detection performance. Therefore, this paper proposes a
computationally very simple and efficient error detection technique using fragile watermark for
real-time video communication. To balance between image quality degradation and error detection
efficiency, fragile watermark is embedded only in least significant bits of selected transform
coefficients. The proposed method is workable without additional bit in video bitstream and can be
implemented very efficiently. This method will be useful in video communication in error prone
environment such as wireless channel.
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Table 1. Number of detected erroneous GOB’s by the proposed method.
(a) 64kbps
Error &5 oiE GoBel 5 el 7E84%)
rate A B C D E B/A C/A D/A E/A
10E-03 | 467 229 310 342 337 49 66 73 73
S0E-4| 3% 191 247 283 276 49 64 73 72
Foreman | 60E-04 | 299 147 189 228 221 49 63 77 74
oA} 40E-04 | 204 B 127 152 149 47 62 5 73
T 20E-04 | 14 49 55 65 62 47 55 63 60
1.0E-04 52 27 29 H 3H 52 56 65 67
1.0E-03 | 443 230 268 29 275 52 62 | 68 62
80E-041 381 1% 221 244 241 51 58 64 63
News | 60E-4 | 301 147 173 185 19 48 57 62 63
a3 Al 40E-04 | 207 101 115 132 124 48 56 o4 60
20E-04 | 107 4 61 64 65 50 57 60 61
1.0E-(4 M 26 29 32 30 48 54 59 56
(b) 192kbps
Error Z&5 =] GOBe = 2] HEE(%)
rate A B C D E B/A C/A /A E/A
1.0E-03| &0 56 653 708 6H4 63 74 31 79
S80E-4| 85 44 607 661 645 8 71 77 7
Foreman | 60E-4 | 777 406 519 577 557 52 67 74 72
oAb 40E-04 | 611 293 378 459 438 48 62 5] 72
20E-04| 3% 155 228 261 260 46 63 77 78
10E-04| 178 81 116 129 127 46 65 72 71
10E-031 82 533 640 630 674 63 5 0 79
S80E-04{ &b 505 597 620 63 74 0 77
News | 60E-4| 738 434 523 563 552 59 71 76 75
o3} 4004 | 586 316 390 447 427 M 67 76 73
20E-04 | 340 165 214 274 236 49 63 81 69
10E-M4 | 176 87 106 128 115 49 60 73 65
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Fig. 7. Comparison of reconstructed images.
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