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A New Approach Copyright Protection of Images Based on the Trace Transform

WU Yi-quan, HAO Hong-jie

( Department of Information Science and Technology, Nanjing University of Aeronautics & Astronautics, Nanjing 210016)

Abstract  Watermarking scheme is a well-known method for copyright protection of images. However, we can not identify
who the real owner is if multiple watermarkings are embedded in an image or the embedding algorithm of watermarking has
made public because some attacks can destroy the watermarking. In this paper, a robust copyright protection scheme for
digital images that combines trace transform and timestamp technique is proposed. Firstly, the features of the image are
extracted using the trace transform. Then the message is registered at the fair third party in order to gain the timestamp.
Finally, we can use the timestamp to prove who the real owner is. Experimental results are given and compared with the

results of the method based on the geometric moment invariants. The results show that the scheme can well withstand

geometrical attacks such as rotation, scaling, shearing, combined attack, affine transform, remove lines, filter and JPEG

lossy compression.
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Fig. 1  Definition of the parameters

of an image tracing line
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Tab.1 Some invariant functionals with their properties
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Fig. 2 The register phase of digital images
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Tab.3 The feasure vectors and correlative coefficients under different attacks

ik ki H . .
BbrF 1 2 3 4 5 6 7 8 9 10 11 XA 4 Ak
FHAEG  4.077 4.246 2.867 4.380 3.138 3.104 3.151 1.681 2.865 3.231 1.146 2.799 1.0000 0
1 45/N50%  3.919 4.088 2.694 4.223 3.146 3.097 3.156 1.505 2.732 3.220 1.000 2.820 0.9962 0.0038 pass
2 45/N95%  4.061 4.212 2.844 4.336 3.136 3.093 3.149 1.643 2.830 3.198 1.176 2.817 0.999 8 0.0002 pass
3 K 105% 4.069 4.219 2.861 4.366 3.135 3.096 3.156 1.716 2.689 3.228 1.204 2.744 0.9983 0.001 7 pass
4 K 200% 4.168 4.275 2.839 4.365 3.131 3.085 3.153 1.944 2.787 3.245 1.462 2.763 0.9944 0.0056 pass
5 EiruE:  3.707 4.286 2.668 4.423 3.193 3.092 3.139 1.748 2.743 3.261 1.301 2.800 0.9897 0.0103 pass
6 i 3 3.916 4.097 2.619 4.109 3.125 3.100 3.156 1.857 2.676 3.167 1.398 2.810 0.9935 0.0065 pass
7 BEHLMEFE  4.378 5.138 3.444 4.681 3.186 3.124 3.097 1.643 3.229 3.006 1.041 3.135 0.9705 0.029 5 fault
8 FE4535%  4.122 4.236 2.825 4.348 3.110 3.096 3.147 1.716 2.790 3.183 1.342 2.875 0.9979 0.002 1 pass
9 FE4550%  4.110 4.240 2.844 4.375 3.123 3.092 3.151 1.748 2.812 3.205 1.255 2.852 0.9992 0.0008 pass
10 JE4580%  4.146 4.274 2.808 4.345 3.121 3.099 3.148 1.643 2.815 3.237 1.146 2.803 0.9994 0.0006 pass
11 gk 2° 4.069 4.239 2.785 4.394 3.127 3.119 3.166 1.748 2.690 3.179 1.230 2.705 0.9972 0.0028 pass
12 JiEk 30° 4.105 4.265 2.840 4.116 3.118 3.093 3.156 1.716 3.003 2.876 1.230 2.970 0.988 1 0.0119 pass
13 JEfk -1° 4.091 4.240 2.816 4.375 3.139 3.114 3.153 1.716 2.707 3.218 1.230 2.714 0.998  0.002 pass
14 ik -40°  4.096 4.264 2.889 4.209 3.104 3.145 3.086 1.778 2.932 3.539 1.279 3.052 0.9915 0.008 5 pass
15 5541 90%  4.409 4.190 2.812 4.403 3.122 3.096 3.141 1.716 2.911 3.212 1.041 2.861 0.9948 0.0052 pass
16 5541 70%  3.941 4.098 2.731 4.207 3.119 3.094 3.118 1.681 3.064 3.254 0.954 3.257 0.981 0.019 pass
17 554155%  3.828 4.026 2.679 3.926 3.083 3.088 3.124 1.556 2.919 3.304 0.778 3.246 0.9693 0.0307 fault
18 piiiAs#k 3 4.096 4.273 2.857 4.278 3.142 3.106 3.153 1.602 2.820 3.206 1.146 2.834 0.999  0.001 pass
19 f5iiAsi 6 4.088 4.261 2.827 4.363 3.143 3.111 3.163 1.716 2.682 3.186 1.204 2.759 0.9979 0.002 1 pass
20 £E#10%  4.050 4.232 2.818 4.378 3.137 3.096 3.155 1.681 2.868 3.206 1.079 2.782 0.9998 0.0002 pass
21 F£#30%  4.069 4.240 2.885 4.367 3.142 3.100 3.150 1.602 2.869 3.206 1.114 2.791 0.9998 0.0002 pass
22 E¥i50%  4.077 4.243 2.882 4.408 3.140 3.094 3.151 1.643 2.898 3.228 1.114 2.817 0.9998 0.0002 pass
23 JEdy 2° 4.073 4.224 2.812 4.346 3.134 3.093 3.166 1.643 2.655 3.226 1.079 2.722 0.9983 0.001 7 pass
24 JjEDY 40° 3.998 4.105 2.922 4.479 3.053 3.037 3.229 1.556 3.053 3.205 0.903 2.964 0.992  0.008 pass
25 JfESY -1°  4.078 4.236 2.812 4.307 3.136 3.087 3.154 1.556 2.722 3.288 1.079 2.741 0.998 6 0.001 4 pass
26 g -40°  3.972 4.090 2.729 4.391 3.162 3.116 3.012 1.447 2.999 3.348 0.778 3.252 0.9807 0.0193 pass
27 JRE4E1° 4.072 4.227 2.790 4.314 3.131 3.092 3.159 1.681 2.653 3.202 1.079 2.721 0.998  0.002 pass
28 JiE4E 40° 4.047 4.144 2.957 4.481 3.057 3.044 3.220 1.505 3.065 3.201 1.000 2.978 0.9929 0.007 I  pass
29 JE4E -2° 4.080 4.219 2.790 4.278 3.131 3.089 3.143 1.643 2.694 3.224 1.079 2.736 0.998 6 0.001 4 pass
30 4 -40°  4.029 4.127 2.817 4.399 3.163 3.098 3.020 1.716 3.027 3.311 0.845 3.287 0.9816 0.0184 pass
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Fig. 4 The comparison of the results between
the proposed method and the method based on

the geometric moment invariants
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