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Abstract —This paper presents a secure, low complexity and fast watermarking scheme based on Discrete Cosine Transform (DCT) 
for color images which provides robustness against JPEG compression. A popular method used for additive watermarking is 
spread spectrum. It consists in adding a spread signal into the host image. This signal is obtained by the sum of a set of carrier 
vectors (or pseudo random codes), which are modulated by the bits to be embedded. To extract these embedded bits, weighted 
correlations between the watermarked image and carriers are computed. In this paper we use gold sequences of length 2047 lead to 
a great improvement of extraction performance in term of peak signal-to-noise ratio (PSNR) and/or watermark robustness. The 
results presented in this paper are convincing and truly demonstrate the robustness of our watermarking method to JPEG 
compression. 
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I. INTRODUCTION 
 
 Digital image watermarking [1], [2] refers to 
techniques for embedding additional data into a host 
picture by deploying the limitations of human visual 
system (HSV). Hidden information can be used as an 
invisible label for copyright protection, image 
segmentation, error concealment, and etc.  
 Depending on the application, watermark data can be 
binary sequences (corresponding to a serial number or 
credit card number), logos, signatures, and etc. 
 In general, a watermark must have the following 
properties: imperceptible, undetectable, reliable, and 
robustness. 
 From the view point of watermark extraction, there 
are three types of watermarking schemes comprising non-
blind, blind, and semi-blind. Blind methods do not be 
available for the extraction procedure and rationally a 
non-blind one needs it. Semi-blind techniques lie just 
between these two categories and use a key file in order to 
extract the hidden information. From another viewpoint, 
sometimes watermarking methods are classified to 
correlation and non-correlation based techniques. 
Correlation based methods usually use direct sequence 
code division multiple access (DS-CDMA) techniques in 
spatial or transform domain for embedding the watermark 
data. Anyway, Image watermarking techniques proposed 
so far can be divided into two generic categories 
according to the processing domain of the host image that 
watermarked in. One is to modify the intensify values of 
the luminance in the spatial domain [3]. In the spatial 

domain, it is easy to insert a watermark into a host image 
can easily be detectable using related techniques. The 
classical spatial domain algorithms including several 
ways as follows: the least significant bit (LSB) [4], 
Patchwork method with streak block mapped coding, the 
method based on discrete intersecting [5], and so on. The 
other is to change the image coefficients in the frequency 
domain [6]. The frequency domain approaches are the 
most successful for image watermarking. The DCT 
(discrete cosine transform), the DFT (discrete Fourier 
transform), the DWT (discrete wavelet transform), and the 
DHT (discrete Hadamard transform) are employed in 
most of the watermarking techniques. A more complete 
classification of digital watermarking techniques can be 
found in [1], [7]. Some previous studies are briefly 
described in the following. 
 Wu et al. [8] proposed an algorithm to determine the 
embedding location of a frequency component. In general, 
low-frequency components exhibit high robustness, but 
can be easily sensed by some procedures. The authors 
stated that most recent studies have two problems. The 
first is that they use fixed information embedding rules. 
The second is that they have no mechanisms to judge the 
degree of damage in embedded images. 
 Shih and Wu [9] proposed a combinational image 
watermarking in which data are inserted into the spatial 
and frequency domains. The authors used a new strategy 
for embedding large watermarks into a host image by 
splitting the watermark image into the spatial and 
frequency domains. 
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