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Abstract
Amornraksa, T. and Puertpan, R.
Efficiency improvement in watermark embedding process
Songklanakarin J. Sci. Technol., 2002, 24(1) : 77-87

Digital watermarking is a technique used to provide a proof of intellectual ownership by embedding
a secret information, known as a watermark, into multimedia data. In this paper; a technique based on lnmi-
nance averaging is proposed to improve the efficiency in the watermark retrieval process by minimizing the
degradation of the watermarked image. In the experiments, we compared four different components con-
tained within the image; red, blue, green color components, and luminance component, to be used as a chan-
nel to carry the watermark signal. Moreover, three different techniques used to adjust the watermark
amplitude, namely, Gaussian, Equal gain, and No pixel-weighting marks, were compared to observe their
performance. The experimental results showed that applying Gaussian pixel-weighting marks technique in
the blue color component gave the best performance.
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(b) the retrieved watermark image in

red channel
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(a) (b)

Figure 3. (a) the watermarked image in green
channel at ¢ = 0.1
(b) the retrieved watermark image

in green channel
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Figure 4. (a) the watermarked image in blue
channel at ¢ = 0.5
(b) the retrieved watermark image in
blue channel
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Figure 5. (a) the watermarked image in lumi-
nance channel at ¢ = 0.1
(b) the retrieved watermark image in

luminance channel
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Table 1. The PSNR at different values of signature
strength in four embedding channels
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Table 2. The PSNR at different values of signature strength from three embedding methods

Girl
Signature Strength

Lena

Gaussian  Equal gain  No weight

Gaussian  Equal gain  No weight

0.1 47.95 47.42 47.41 47 46.49 46.4

0.2 41.93 41.4 41.39 4097 40.47 40.38

0.3 35.41 37.88 37.87 37.45 36.95 36.85

(.4 35.91 3538 3537 3495 34.45 34.36

0.5 33.97 33.44 33.43 33.02 32.51 32.42
Mandrill Peppers

Signature Strength

Gaussian Equal gain  No weight

Gaussian Equal gain  No weight

0.1 46.15 45.63 45.57 47.13 46.61 46.58

0.2 40.13 39.61 39.55 41.11 40.58 40.56

0.3 36.61 36.08 36.02 37.59 37.06 37.04

0.4 32.8 33.58 33.53 35.09 34.56 34.54

0.5 32.17 31.65 31.59 3315 32.63 326
Canal Lamp

Signature Strength

Gaussian  Equal gain  No weight

Gaussian  Equal gain  No weight

0.1 44.21 43.68
0.2 38.19 37.66
0.3 34.67 34.14
0.4 32.17 3l.64
0.5 30.23 29.7

43.67 4342 42.9 42.86
37.64 374 36.88 36.84
34.12 33.88 33.36 33.31
31.62 3138 30.86 30.82
29.69 29.44 28.93 28.88

(quality) 129wl dufiuaniy (significant) lusnan
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