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ABSTRACT 

Steganography is one of the intriguing sub-orders of information covering up. Steganography is the specialty of secret 

communication utilizing a medium like images. The fundamental element of steganography is to keep communication 

secure while transmitting pictures with concealed information. The fundamental three prerequisites of information 

stowing away in pictures utilizing steganography are Undetectable, Capacity and Imperceptibility. In the framework, 

a proficient data hiding strategy that inserts information into Absolute Moment Block Truncation Coding (AMBTC) 

codes is presented. The AMBTC technique speaks to image blocks by trios, and every trio comprises of two 

quantization levels and an unevenly circulated bitmap. Be that as it may, the awry marvels of bitmaps cause extensive 

debasement in image quality amid embedding in information. With the assistance of reference tables loaded with 

symmetrical examples, the proposed strategy misuses a symmetry alteration model to adjust the quantization levels in 

those smooth squares to accomplish the little distortions. On the off chance that the square is perplexing, a lossless 

embedding technique is performed to convey one extra piece. The trials demonstrate that the proposed method gives 

the best steganography image quality under different payloads when contrasting with the related earlier works. 

 

Keywords: Steganography, Block Truncation Coding, Absolute Moment Block Truncation Coding, Root Mean 

Square Error, Peak Signal to Noise Ratio, Compression Ratio. 

 

1. INTRODUCTION 

With the most recent advancement in information technology and the high use of information on Web, the requirement 

for information security has expanded in the ongoing past. There are two fundamental branches of information security 

– Cryptography and Steganography. Cryptology is a mix of two regions: Cryptography and Crypt analysis. 

Cryptography is the investigation of plans utilized for encryption and Crypt analysis is the investigation of systems 

utilized for deciphering a message with no learning of enciphering. Cryptology has customarily been utilized for 

security, protection or classification of communication over a shaky channel. Since the encrypted information is 

incoherent, it isn't avoided the spies. The cutting edge computerized Steganography is the specialty of concealing 

information inside an advanced cover protest so it is imperceptible by the spy. The primary objective of steganography 

incorporates concealing information in imperceptible way both perceptually and measurably. 

 

Aside from the safe communication, Steganalysis (the craft of detecting the existence of hidden information) is another 

critical idea in a steganographic framework. It endeavors to overcome the goal of steganography. In Steganography, 

a hidden message can be embedded inside a cover medium such as text, image, audio or video. Based on the medium 

required to send or receive as hidden message, a convenient algorithms are used by sender and receiver. Image 

steganography is observed to be a most prominent cover protest because of its kept capacity of human visual 

framework, 'honest' information sorts to spies and accessibility of high level of excess. The customized embedding 

cover image is termed as Stegno – image. 

 

Depending on the applications, Steganography schemes have been classified in many ways which are summarized as 

follows: 
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1. According to the written quomodo (cover file) - divided into Spatial (Image) Domain information hiding 

and Frequency (Transform) Domain information hiding [3]. 

2. According to Payload - classified into High bit rate data hiding and Low bit-rate data hiding [4]. 

3. According to the confidentiality - has divided into Distortion-free or Reversible steganography and 

Fragile or Irreversible steganography [5].  

4. According to Protection - had divided them in to Protection against detection (i.e., data hiding) and 

Protection against removal (Watermarking and fingerprinting). 

5. According to the structure of the classification system - have divided the steganography technique into 

three types: Pure Steganography, the Secret Steganography and the Public Key Steganography [6]. 

6. According to the carriers - classified into Text information hiding, Image information hiding, Audio 

information hiding, and Video information hiding and so on. 

 

The problem in the hiding information or Steganography is the size of data that user want to embed inside the 

multimedia file, image is one of the multimedia file, the most common method for hiding information in the image is 

Block Truncation Coding (BTC). Another variation of BTC is Absolute Moment Block Truncation Coding or 

AMBTC, in which instead of using the standard deviation the first absolute moment is preserved along with the mean. 

AMBTC is computationally simpler than BTC. all researchers agreed the fact that the size of data hidden is a problem 

in that particular area, the other problem that faced there, in fact if we try to increase the quantity of data in the image 

there will be a suspect changes which become clear to human eyes, for instance, this research will face a challenge 

that high rate data hidden without affecting the images quality, there are many trends that needs to be followed, 

initially; how can the new algorithm increase the amount of data, then what is the feature in the new image, how can 

the new algorithm deal with, all this items will be discuss in-depth in this research by suggest an enhancement to the 

work of hiding information in the image using the human vision system. As a summary, the main problems in the 

Steganography follow as:  

 The size of data hidden  

 Quality of image  

 Algorithms that apply should also cover the gray level image 

 Level of data protecting  

 The level of suspecting. This research will try to improve and enhance BTC algorithm. 

 

Once the cover object and secret image is selected the steganography process is undertaken. During this phase, the 

performance of the proposed method is compared with well known image compression algorithms such as Deflate, 

LZW, and location based approach, Huffman, DCT and improved RLC. To investigate the performance of proposed 

method, two compression metrics are used. The various compression metrics are RMSE, SNR, Peak-Signal-to-Noise-

Ratio (PSNR), Compression Ratio, Bit Rate and Compression Time. 

 

2. LITERATURE SURVEY 

 

In the last few years, there have been many new and powerful steganography techniques reported in the literature. 

These include the spatial and the transform domain approaches. 

Denemark et al., explores an alternative type of side-information – a set of different JPEG      images of a similar scene 

– for applications when the sender does not approach a precover [7]. 

K. Gurmeet et al., have done a comparison of the DWT and the DCT image steganography methods and revealed that 

the DWT method has a high capacity and a good invisibility as compared to DCT method [8]. The coefficients of 

DCT and DWT are used for hiding a text message. The secret message bits replace the LSBs of all the coefficients. 

R. Manjunath et al., proposed a high capacity and security steganography approach by the use of DWT [9].  
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N. Amitava et al., proposed an effective methodology by the use of DWT for grayscale cover image transformation 

and Huffman encoding to encode the secret message before embedding [10]. 

S. Saeed et al., improvised this technique to achieve high capacity by estimating more than one bit planes for hiding 

secret message blocks [11].  

K. B. Raja et al., proposed a robust color image adaptive steganography using integer wavelets, which embeds the 

payload in every 4x4 blocks of the small frequency sub-band of cover image [12]. 

A DWT based steganography technique for color images, is proposed by J. Mandal et al. [13], where the secret 

message or image bits stream is embedded in horizontal, vertical and diagonal components. 

 

3. METHODOLOGY 

BTC was first proposed by Prof. Edward J. Delp and O.R. Mitchell [1] at Purdue University. Another variation of 

BTC is Absolute Moment Block Truncation Coding or AMBTC, in which instead of using the standard deviation the 

first absolute moment is preserved along with the mean. AMBTC is computationally simpler than BTC and also 

typically results in a lower Mean Squared Error (MSE). AMBTC was proposed by Maximo Lema and Robert Mitchell 

[2]. 

 

AMBTC is an outstanding lossy, block flanked pressure conspire. Every picture block is packed by utilizing two 

quantization levels plus one bit plane. Because of its small many-sided quality, small computational cost, and simple 

to actualize, AMBTC had increased wide enthusiasm for its supplementary improvement, together with picture 

pressure in addition to steganography. In this approach, it would take the upside of the request of two quantization 

levels to shroud mystery information plus accomplish reversibility.  

 

The actual host image O is initially separated into a set of non-merging blocks of n× n pixels when in the encoding 

process of AMBTC. Those image blocks be able to be viewed as k-dimensional vectors, where k = n× n. Every image 

block is followed by compression by employing two quantization levels a and b, and one bit plane B. Let i o be image 

block i, oil, oi2,…oik be the pixels of image block i, the two quantization levels ai and bi of AMBTC for block i can be 

estimated as follow: 

�� =
�

����
∑ ���������

                                                        (1) 

    And 

�� =
�

��
∑ ���������

                                                             (2) 

At this point qi denotes the count of pixels which having a value higher than or equal to the block mean ic . Once the 

two quantization levels, i.e., lower mean ai and higher mean bi have been attained, the bit plane Bi = {bil , bi2, …, 

bik|bij∈{0,1}, j=1,2,…,k}for image block i be able to be construct by looking into pixel values in block i. If a pixel 

value ij o is superior or equivalent to the mean value ic , followed by ij b be set to 1. Or else, ij b is a set to 0. Every 

image block be encoded in the similar way to build a series of compressed code (ai,bi,Bi),i=1, 2,… , z, where z is the 

entire count of blocks to be encoded. Therefore the yield of AMBTC for every block include two quantization levels, 

a as well as b; plus one bit plane B that specifies the state, a or b, for every output pixel. 

 

4. RESULTS & DISCUSSIONS 

For better image quality, the proposed method is applied for various block sizes and calculated root mean square error 

(RMSE), Peak-signal-to-noise ratio (PSNR), and compression ratio (CR). The performance of AMBTC compression 

algorithm is evaluated and the results are discussed below.  

 

PSNR: The higher value of PSNR implies the compression technique is better and the mathematical equation is given 

in Eq. (1). 

���� = 10����� �
����

���
�    (1) 
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MSE=
�
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∑ ∑ ���� − ���� �

��
���

�
���            (2) 

���� = √���    (3) 

where L×L is the size of the image, MSE is the Mean Square of the L×L image, RMSE is the Root Mean Square of 

the image, ���is the pixel value of the original image at coordinates (i, j), and ���� is the pixel value of the reconstructed 

image at coordinates (i, j). 

Compression Ratio (CR): It can be defined as the ratio of the size of original image to the size of the compressed 

image and is given below in Eq. (4).  

�� =
��.����������������������

��.������������������������
          (4) 

 

The original test Lenna image is shown in Fig. 1.1 (a) and the corresponding reconstructed image is constructed in 

Fig. 1.1 (b).  Quality measurement with various compression metrics for Lenna image is tabulated in Table 1.  From 

the Table 1, it is given that the compressed file size is very small and better compression is achieved. On the other 

hand, the compression ratio starts on the lower value of 63.81 for 512x512 image and rises when the block size is 

reduced. The storage bit rate is reduced when the block size increases.  

 

 

 
Figure 1.1: Lenna test image (a) Original image (b) Reconstructed image 

 

Likewise, for various block sizes the bit rate is reduced. The values of SNR and PSNR are reasonably good. The 

AMBTC method takes the computation time of only 0.04ms to compress 64x64 block size and the maximum 

computation time of 0.23ms for 512x512 block size. And various images like Cameraman, Mandrill also tested. 

 

 

 

 

 

 

 

 

TABLE 1 

COMPRESSION METRICS FOR LENNA IMAGE 
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Image 
Dimension 

RMSE SNR PSNR 
Original 
Size 
(bytes) 

Compressed 
size 
(bytes) 

CR BR CT(ms) 

512 X 512 3.67 -7.19 26.52 2105776 33000 63.81 24.32 0.23 

256 X 256 3.99 -6.56 28.39 532912 7889 67.55 6.13 0.06 

128 X 128 3.22 -7.55 25.42 139696 1931 72.33 1.60 0.05 

64 X 64 4.53 -8.56 22.41 41392 556 74.32 0.46 0.04 

 

The proposed AMBTC method achieves maximum compression for the tested images. Figure 1.2 shows the 

comparative performance analysis for Lenna, Cameraman and Mandrill. 

 
Figure 1.2: Comparative analysis of various compression algorithms 

 

 

CONCLUSION 

This research is aimed at balancing the capacity and the security in steganography while maintaining good robustness. 

Here, proposes a Steganography method based on AMBTC compressed images. The proposed method embeds data 

into the bitmap if the block is smooth, and the quantization levels are adjusted to minimize the distortion while carrying 

additional bits. For those complex blocks, one data bit is embedded lossless. Since the method effectively exploits the 

quantization levels for data embedment using the steganographic technique, the distortion can be effectively 

minimized and the payload is adjustable. Besides this approach, embedding method will never cause the overflow or 

underflow problems. For better image quality, this approach is applied for various block sizes and calculated root 

mean square error (RMSE), Peak-signal-to-noise ratio (PSNR), and compression ratio (CR). From the experimental 

results, it is verified that the proposed method outperforms the existing methods in terms of different performance 

measures. 
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