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Abstract— Steganography means hiding private or secret 

audio within a carrier in invisible manner. In this paper we 

are working on avideo steganography algorithm based on 

Haar Integer Wavelet Transforms (IWT) and extraction in 

luminance and chrominance (YCbCr) components of the 

video files. In this approach, the cover-video is divided into 

YCbCr frames and the audio in binary form is embedded into 

the IWT coefficients. The embedded audio is extracted from 

stego-video using the reverse process of data hiding. Haar 

wavelet transform is applied to get the low frequency sub-

band in an image to hide data. The frequency sub-bands are 

(LL, LH, HL and HH).The work of various researchers is 

discussed about video steganography and their techniques for 

embedding and extraction of data. With the advancement of 

technology and multimedia information, Videos and digital 

images are increasing very quickly. A lot of information can 

be stored in video files. It contains number of frames played 

over a period of time. .Information can be stored in any or 

number of frames. Moreover, Attacker or Human eye cannot 

detect the presence of message in video because video frame 

is only visible for a fraction of time.  
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I. INTRODUCTION 

Steganography is the practice of concealing a file, message, 

image, or video within another file, message, image, or video. 

The word steganography combines the Greek words steganos 

meaning "covered, concealed, or protected", and graphein 

meaning "writing". Steganography includes the concealment 

of information within computer files. In digital 

steganography, electronic communications may include 

steganographic coding inside of a transport layer, such as a 

document file, image file, program or protocol. Media files 

are ideal for steganographic transmission because of their 

large size. For example, a sender might start with an 

innocuous image file and adjust the color of every 100th pixel 

to correspond to a letter in the alphabet, a change so subtle 

that someone not specifically looking for it is unlikely to 

notice it. The main benefit of steganography is that the 

payload is not expected by the investigators who get to 

examine the computer data. The person sending the hidden 

data and the person meant to receive the data are the only ones 

who know about it; but to everyone else, the object containing 

the hidden data just seems like an everyday normal object. 

Because private, confidential and secret data are more and 

more abundant in modern society and because malicious 

hackers and intruders are using more and more sophisticated 

methods and technologies, developing powerful data 

protection becomes an urgent need. Today, three main 

methods are being used: cryptography, watermarking, and 

steganography [1]. Encryption techniques (cryptography) 

consists of making the signal (text, speech, image,...) look 

garbled to unauthorized people. Watermarking consists of 

hiding data (also called object, signal or signature) in a cover 

medium (also called cover or host signal) to convey 

information about the cover signal itself such as ownership 

and copyright. The hidden signature could be visible or 

invisible. In contrast to cryptography, steganography (from 

Greek: covering or hiding) consists in secret communication 

by hiding signal (secret) in another signal (public or 

intentionally wrong signal) to avoid suspicion. This quality is 

referred to as imperceptibility and is correlated with the 

amount of data to hide. 

II. HAAR INTEGER WAVELET TRANSFORM 

Generally wavelet domain allows us to hide data in regions 

that the human visual system (HVS) is less sensitive to, such 

as the high resolution detail bands (HL, LH and HH), Hiding 

data in these regions allow us to increase the robustness while 

maintaining good visual quality. Integer wavelet transform 

maps an integer data set into another integer data set. In 

discrete wavelet transform, the used wavelet filters have 

floating point coefficients so that when we hide data in their 

coefficients any truncations of the floating point values of the 

pixels that should be integers may cause the loss of the hidden 

information which may lead to the failure of the data hiding 

system [9]. To avoid problems of floating point precision of 

the wavelet filters when the input data is integer as in digital 

images, the output data will no longer be integer which 

doesn't allow perfect reconstruction of the input image [10] 

and in this case there will be no loss of information through 

forward and inverse transform [9]. Due to the mentioned 

difference between integer wavelet transform (IWT) and 

discrete wavelet transform (DWT) the LL sub band in the 

case of IWT appears to be a close copy with smaller scale of 

the original image while in the case of DWT the resulting LL 

sub band is distorted. Lifting schemes is one of many 

techniques that can be used to perform integer wavelet 

transform it is also the scheme used in this paper. The 

following is an example showing how we can use lifting 

schemes to obtain integer wavelet transform by using simple 

truncation and without losing inevitability.  

The Haar wavelet transform can be written as simple pair 

wise averages and differences:  

S1,n = (S0.2n +S0.2) /2 

d1,n =S0.2n-S0.2n                        (1) 

Where Si, 1, di, 1 is the nth low frequency and high 

frequency wavelet coefficients at the Ith level respectively.  

It is obvious that the output is not integer, the Haar 

wavelet transform in (1) can be rewritten using lifting in two 

steps to be executed sequentially:  

dl,n= S0.2n+1 – S0.2n 

SI,n=S0.2n+dl.nl2                           (2) 

https://en.wikipedia.org/wiki/Greek_language
https://en.wikipedia.org/wiki/Pixel
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From (1) and (2) we can calculate the integer 

wavelet transform according to:  

dl .n= S0.2n+ 1 – S0.2n 

SI.n=0.2n+ (d1, n/2)                (3) 

Then the inverse transform can be calculated by  

S0.2,n =S1,n-(d1,n/2) 

S0.2n+1=dl,n+S0.2n              (4) 

III. PROPOSED SYSTEM 

A. Proposed Approach 

In this paper our aim is to hide secret audio behind the video 

frames. For that, the video steganography is based on lifting 

wavelet technique. In video steganography, hiding a secret 

audio file in color image which is nothing but selecting a 

single frame in a video file by using Harr Integer wavelet 

transform. The lifting scheme is a technique for both 

designing wavelets and performing the Integer wavelet 

transform. The lifting scheme factorizes any wavelet 

transform with finite filters.  

B. Proposed Architecture 

In the following figure1, figure 2, and figure 3 represents the 

block diagram of hiding secret audio information in video 

file, frame conversion process and authentication of received 

file. 

C. Embedding Process 

In figure 1, we have to select any available video file, behind 

user wants to hide secret information in audio format. First 

doing the Frame conversion from selected video file. After 

the frame conversion, converting RGB frame into YCbCr 

frame. From that select one frame and separate the selected 

frame into high and Low bands by using Lifting Wavelet 

Technique. In another side secret audio file is divided into 

high and low bands and embedded into video frame. 

In this the sender embeds the secret audio 

information in binary format in a cover video file using 

location selection inside the coefficient, which produces a 

Stego video file. 

 

D. Frame Conversion 

In figure 2, which represents frame conversion, converting 

RGB frame into YCbCr(luminance and chrominance)frame. 

 

E. Conversion process 

ycbcrmap = rgb2ycbcr(map) converts the RGB values in map 

to the YCbCr color space. map must be an M-by-3 array. 

ycbcrmap is an M-by-3 matrix that contains the YCbCr 

luminance (Y) and chrominance (Cb and Cr) color values as 

columns. Each row in ycbcfmap represents the equivalent 

color to the corresponding row in the RGB colormap, map.  

YCBCR = rgb2ycbcr(RGB) converts the truecolor 

image RGB to the equivalent image in the YCbCr color 

space. RGB must be a M-by-N-by-3 array. 

gpuarrayB = rgb2ycbcr(gpuarrayA) performs the 

conversion on a GPU. The input image, gpuarrayA, can be an 

RGB gpuArray colormap or an RGB gpuArray image. The 

output is an YCbCr gpuArray colormap or an YCbCr 

gpuArray image, depending on the input type. 

 

F. Extraction Process 

In figure 3, which represents the extraction of secret audio 

message from the stego video file. After receiving the stego 

file from the receiver side, perform the frame conversion 

process. And select one of the frame and split the frame into 

sub bands by using Lifting Wavelet technique and perform 

the decoding process. After decoding process receiver get the 

secret audio message and performing Inverse Lifting wavelet 

technique to recover the original video file.  
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IV. CONCLUSION 

In this paper we proposed a data hiding scheme that hides the 

secret audio in integer wavelet coefficients of a video. The 

proposed system hide secret data in a random order using a 

secret key only known to both sender and receiver. In this 

method, embeds different number of bits in each wavelet co 

efficient according to a hiding capacity function in order to 

increasing the hiding capacity without losses of the visual 

quality of resulting stego video. This system is to provide a 

good, efficient method for hiding the data from hackers and 

sent to the destination in a safe manner .Our method is secure 

in the way that even if the attacker detects and extracts the 

embedded message from the stego-video, one would not be 

able to recover the secret message without the encoded key. 

In our proposed approach, the messagebits are embedded 

randomly into the cover-video frames instead of sequentially. 

Finally, we have shown that steganography that uses a key 

has a better security than non-key steganography. This is 

sobecause without the knowledge of the valid key, it is 

difficult for a third party or malicious people torecover the 

embedded message. 
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