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Abstract— It is often required in image processing to embed 

multiple images in a single image. These images may be 

invisible in host image depending upon bit position. In this 

paper bit planes of an image are extracted using Bit Plane 

slicing Technique (BPS) and two images are embedded into 

a single image. The individual bit planes of cameraman 

image are also shown and later on properties of bit planes of 

an image are also discussed.   
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I. INTRODUCTION 

The art of hiding information in a medium is called 

steganography. The meaning of Greek work steganography 

is hidden writing. Imperceptibility of embedded information 

is important requirement of steganography. Imperceptibility 

means whether hidden information is invisible or not in host 

image. More is the invisibility more is the imperceptibility. 

Steganography has overcome the drawback of cryptography 

by increasing imperceptibility. During the last few decades 

use of internet has increased and research has grown up in 

the field of steganography.  The digital data such as images, 

audios and videos are shared rapidly over the commercial 

and social networking sites and security of this data is 

highly important. There are various applications of 

steganography such as secure data transmission, digital 

watermarking and fingerprinting applications for 

authenticity of users etc.  

       Pixels values in a digital image are represented 

with the help of binary digits with „n‟ number of digits 

representing intensity value per pixel. An image „n‟ number 

of bits per bit is called n-bit image. For example-8- bit 

image 16-bit image. An 8 bit intensity image contains 

intensity levels from 0 to 255 (28 – 1). 0 is used to represent 

black pixels and 255 to represent white pixels. In LSB 

steganography information is hidden in Least Significant Bit 

(LSB). Information may be hidden in the form of image or 

digital data. Each character in digital data is represented 

with the help of ASCII (American Standard Code for 

Information Interchange) code. It assigns a value between 0 

to 255 to every pixel in an image. The image so represented 

is called greyscale image. In this type of image most of the 

image information is contained in highest bit planes and 

lowest bit planes contain very less information. Due to its 

lowest significant in an image it is called least significant bit 

and plane consisting of these bits is called LSB plane. 

Similarly 7th bit has highest effect on image in terms of 

magnitude hence it is called most significant bit (MSB) and 

plane containing these bits is called MSB plane. 

II. BIT- PLANE SLICING 

The process of extracting bit planes of an image is called bit 

plane slicing. In this work cameraman image of size 256 X 

256 is considered for extracting bit planes. The formation of 

bit planes is given by eq. (1) [1]: 

  (1) 

.Where:    IBPK = Kth bit plane,        I(i, j) = Original Image        

R = remainder 
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    (D)             (E) 

  

   (F)          (G) 

 

   (H)        (I) 

Fig. 1: (a) Original image (b) LSB plane (c) 1st bit plane (d) 

2nd bit plane (e) 3rd bit plane (f) 4th bit plane 

(g) 5th bit plane (h) 6th bit plane (i) 7th bit plane 

Fig. 1 shows all bit planes of cameraman image 

extracted using eq. (1). Figure shows that LSB plane 

contains least information of an image and MSB plane 

contains maximum information of an image. The 

information hidden in LSB plane will be invisible to the user 

beacuse human perceptual system ignores LSB plane. 

III. EMBEDDING A LARGER 512 X 512 IMAGE IN 256 X 256 

IMAGE 

Here we hide a larger 512 X 512 Lena.tif image into 256 X 

256 cameraman.tif image using MATLAB 2010b. Before 

embedding the image Lena.tif is scaled down to half so that 

it can be embedded into host image (cameraman.tif) easily. 

As explained earlier bit planes 7,6,5,4 contain most of the 

information of an image and remaining planes contain least 

information. The bit planes 7,6,5,4 of Lena.tif are extracted 

and embedded into 3,2,1,0 planes of cameraman.tif. The 

results are shown in Fig 2. It is clear from figure that Lena 

image is almost invisible in Cameraman image. Hence 

invisible embedding is achieved.   

 
Fig. 2: (a) Original Image Cameraman.tif (b) Image to be 

hidden Lena.tif (c) Embedded image (d) Extracted image 

IV. EMBEDDING TWO LARGER 512 X 512 IMAGES IN 256 X 

256 IMAGE 

Here we hide two larger 512 X 512 images Lena.tif and 

mandrill.tif in a smaller host image 256 X 256 

cameraman.tif. Bit planes 7,6 of Lena.tif are extracted and 

embedded into 1,0 planes of cameraman.tif. similarly 7,6 

planes of mendrill.tif are extracted and embedded into 1,0 

planes of cameraman.tif. The actual, embedded and 

extracted images are shown in Fig. 3. Results show that 

image 1 is still invisible in host image and after extraction 2 

images i.e. original Lena image and extracted image look 

almost similar.  Hence the method of embedding using BPS 

can be used in steganographic applications such as security 

of data, watermarking and fingerprinting etc. 

 
Fig. 3: (a) image 2 to be embedded (b) after embedding 

image 1 and image 2 (b) Extracted image 1 (d) extracted 

image 2 
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V. CONCLUSION 

This paper has given a brief idea of embedding multiple 

images together. Embedding up to three images has been 

dealt with examples. When more than one image is 

embedded together the resolution of embedded image 

decreases but at the same time more information can be 

hidden in a single image. This approach of embedding 

images together can be applied in steganographic 

applications, fingerprint security and security of digital data 

in the form of watermark. 
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