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Abstract— Now a days the copy right protection is an
important use of several image processing techniques. In
order to protect our image, different image hiding techniques
like steganography, cryptography are used in olden days. The
watermarking technology used in the year 1826 besides of
steganography and cryptography. Actually a watermarking
technique involves an image hiding process. We proposed a
new method of hiding information image into cover image in
this paper. In our proposed method the cover image (original
image) goes under bit plane slicing, the hidden image goes
under a filter operation to detect the edges. Finally these two
images are embedded and forms a new watermarked image.
Our experimental results prove that the proposed
watermarking method has low MSE & high PSNR values
when compared with the other watermarking algorithms like
DCT and DWT.
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I. INTRODUCTION

In a digital world, the technology has many more methods to
do anything and everything. In the image processing Y &
secure image techniques, advanced image processing
methods are also available now. In order to achieve the copy
right protection, authentication, source image tracking,
hidden communication watermarking processes [ are widely
used. The watermarking means a hiding a message
image/text/audio/video into another image/text/audio/video.
The watermarking technique is divided into two types. One is
the visible watermarking, and another one is invisible
watermarking. The human eyes can easily detects the visible
watermarking. The invisible watermarking cannot be
detected by the human eyes. The invisible watermarking is
detected by the specialized software’s only 1. For the purpose
of high peak signal to noise ratio and low mean square error
with edge detection techniques, we proposed this method,
which is discussed in the section Il. The results of our
proposed method discussed in the section Ill.

Il. PROPOSED METHOD

The proposed method block diagram has two input images.
One of the image consider to be as cover image (original
image) and the image is to be hidden image as shown in the
figure.2.1. The cover image goes under the bit plane slicing
operation 1 B1 81 Basically every image is represented in
pixels, and each pixel can be represented in bits format
representation. In our proposed method we used the eight bit
representation of each pixel. So our cover image is divided
into an eight bit plane sliced images. The figure 2.2 shows the
original cover image which has a capacity to hide other image
into it. The figure 2.3 shows the eight bit plane sliced images
from image formed by most significant bits of all pixel in the
cover image to the image formed by the least significant bits
of the cover image. The most significant bits has high amount

of information (MSB) so the first bit plane sliced image is
somewhat clear in the figure 2.3 and the eighth bit plane
sliced image has lesser amount of information because of the
image is formed by the least significant bits. The second input
image shown in the figure 2.4. This image is hidden into
cover (original ) image. Before going to the hiding process ['!
811, the hidden image is sobel filtered for the purpose of edge
detection based on its threshold value. The figure 2.5 shows
the sobel filtered output of hidden image. After the edge
detection, the sobel filtered image is embedded on one of the
selected bit plane image and then all the divided bit plane
images are combined to form a new watermarked [0 (141 [22]
image with our hidden image as inbuilt image. In order to get
the original image back from the watermarked image the
reverse of embedding process is carried out.
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Fig. 2.1: Block Diagram of Proposed Method.
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Fig. 2.5: Hidden Image after Sobel Filtering.
The mean square error is calculated by using the
original image and watermarked image. The mean square

error is mathematically defined as follows.
MSE=— 31, T, [S(x,y) — ' (x, )2

Where S(x,y) is the original image, S’(x,y) is the
watermarked image.

The mean square error is calculated by the above
mathematical expression. The Peak Signal to Noise Ratio is
calculated by using the above calculated MSE value. The
PSNR requires logarithmic function to calculate PSNR value.

Fig. 2.3: Original Image After Bit Plane Slicing Divided

Into Eight Bit Plane Images.

The Peak Signal to Noise Ratio is calculated by the following
mathematical expression.
255
PSNR-ZO*IoglO(W)

The highest value of PSNR value indicates a lowest
value of mean square error. The inverse relation is obtained
in between the PSNR and MSE values. In this process the
PSNR and MSE values are calculated by using the cove
image and another cover image which is extracted in the
extraction process. The results of our proposed method is
discussed in the section IlI.

Il. RESULTS

The results of our proposed method are explained in this
section in detail. We tabulated watermarking results in all bit
planes along with the PSNR and MSE values.

Fig. 2.4: Hidden Image before Sobel Filtering.

BIT PLANE MEAN SQUARE PEAK SIGNAL TO NOISE
NUMBER ERROR (dB) RATIO (dB) WATERMARKED IMAGE
1 0.50 51.16
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2.15 44.83
7.83 39.93
33.42 32.92
135.97 26.83
461.39 21.52
1544.25 16.28
11704.50 7.48

Table 3.1: Proposed Method Results Along With The Watermarked Images
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IV. CONCLUSION

In this paper watermarking with edge detection and bit plane
slicing is proposed. Based on our results we achieved a low
mean square error 0.50dB and a high peak signal to noise ratio
51.16dB. We keep our hidden information in the hidden
image edges only. So this sobel filtered watermark
embedding and extraction in bit planes method is simple and
effective.
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