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ABSTRACT

Digital watermarking is mainly used for copyright protection. Steganography is the representative method of
embedding data into the original data. This technique is a way of embedding additional data by modifying the
original data only to the extent that it is difficult for a person to perceive. This technique is the key to hiding
watermarking data. However, data can be easily damaged by compression or noise, and can be extracted by
others. For this, data is strengthened by using error correction codes, and secured with encryption technique. In
this paper, it is confirmed that the polar codes has additional security as well as error correction. And we made
efforts to reduce the encoding process such as encryption. The frozen bits used in the polar codes are bits that
the sender and the receiver have to make an appointment in advance and can affect the information bits. To test
the information bits error rate, 128 information bits are coded at a code rate 1/2 using a polar codes. And each
frozen bits make a situation where an error occurred. The error rate of the information bit is at least 12.5% and

up to 53.125%. This shows it can replace the encryption process when the polar codes are used.
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Algorithm 1 Embedding Algorithm

. Read the cover image in the original RGB color space.

2 Apply Fast Fourier Transform (FFT) to convert image
components to the frequency domain.

: We separate the magnitude and phase components of the
transformed image.

4: Select the Low frequency components only.

5: We perform the embedding in the magnitude components.

6: A decision rule is applied to embed the watermark into
the image

: The resultamt image is then combined with its phase
components from STEP 6. so that the image can have
its original form.

8 In the next step. we perform IFFT to bring the transformed
watermarked image back to RGB.

tw

-

Algorithm 2 Watermark Preparation Algorithm
“1- Read the watermark.
2. Convert the watermark into RAW bits (0s and 1s).
3 Add the error protection e.g. polar coding, convolutional
coding etc.
4: The output of the convolutional coder is then encrypted
using any encryption standard,

Algorithm 3 Extraction Algorithm
I: Read the watermarked image.
2 Convert the RGB components into frequency domain by
applying fast Fourier transform (FFT).
: The magnitude and phase components are separated and

w

then the magnitude components are used.

4: Using the same decision rule. Os and Is are extracted using
the decision rule.

5: Inverse of encryption algorithm is applied on the extracted
bits and then error correction decoding is applied using the
same code rate as the embedding process.

i = R I 2 e = R R Rl A 2 b s AR
Fig. 1. Steganography Digital Watermarking Algorithm
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Fig. 2. The result of the steganographic algorithm.. Cover
image, Image converted to frequency domain, Watermarked
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