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An Adaptive Watermarking Algorithm for DEM Based on DFT
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Abstract This paper introduces an adaptive watermarking algorithm for DEM. This proposed method can utilize human
visual system( HVS) , features of DEM data and discrete Fourier transform ( DFT) to determine adaptively the location
where the watermark can be hidden. And then, the watermark information is added to the lowness frequency of the texture

region DFT. Experimental results show that the novel watermarking scheme for DEM has good imperceptibility, little effect

on DEM accuracy and is robust to noise attack.
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Fig.1 Determination of watermarking embedding areas
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Fig.2  Flow chart of embedding watermarking
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Fig.4 The test result
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Tab.1 The basic information of the original DEM and the watermarked DEM

F /M A/m 9 B f KA /m FH R/ m WREERME/(°)  WERRM/(C) FHBE/(0)
JE 4 DEM 240 943 473 0.0 68.62 28.67
£ K Bl DEM 240 945 473 0.0 68.62 28.69
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Tab.2 The statistical results of elevation error and slope error of watermarked DEM

P 0-~1 1-2 2-3 34 4-5 =5 PN ] g 2
B % 84.55% 10.08% 5.37% 0% 0% 0% 2.0m 0.786
BepriR 79.47% 10.31% 6.25% 2.36% 1.07% 0.54% 7.829° 1.142
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Fig.5 The comparison of elevation of original and watermarked
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Fig. 6 The comparison of slope of original and watermarked DEM
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Fig.7 The comparison of contours of original and watermarked DEM
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Tab.3 The results of detecting watermarking
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