
IJSRD - International Journal for Scientific Research & Development| Vol. 5, Issue 05, 2017 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 972 

Patchwork based Digital Audio Watermarking 
Prof. Y. D. Chincholkar1 Shalaka Pravin Kude2  

1Scholar 2Student 

1,2Department of Electronics & Telecommunications Engineering 
1,2Sinhgad College of Engineering Pune, Maharashtra India

Abstract— This paper presents audio watermarking process 

which embeds binary grey scale image as a watermark signal 

into sound signal. A (segments) patchwork-based audio 

watermarking method is used for insertion of watermark bits. 

Average of all segments of approximate coefficients, is 

calculated for embedding watermark picture pixels into sound 

signal. The experimental results show that proposed method 

achieves moderate payload for the security of audio signal as 

we are using image, imperceptibility for audio signal as 

watermarked audio signal distortion is inaudible after 

embedding watermark and robustness of watermark against 

different signal processing attacks with PSNR greater than 

20dB. 
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I. INTRODUCTION 

In recent years, audio watermarking techniques have 

achieved significant progress, and several good algorithms 

for embedding watermarks into sound data that have been 

presented a watermarking procedure to embed a watermark 

by directly modifying the sound clips. In recent years, there 

has been increasing research interest in the protection of 

digital media concerning intellectual property rights. Digital 

watermarking is an optimistic technique to solve this 

problem. From the technical aspect, Digital watermarking 

aim to conceal the watermark information, for example, 

distributer's name, signature, logo, ID number, and so on into 

the real media protest without influencing its nature of the 

signal processing. When necessary, the owners can extract 

these data to declare their copyright. While digital 

watermarking can be applied to various multimedia data such 

as audio, image, and video. 

This paper gives the idea about audio watermarking 

technique. Since a sound signal contains one-dimensional 

data and the human auditory system is sensitive than the 

visual system, therefore it’s difficult to hide additional 

information into an audio signal than into other multimedia 

data, without reducing the quality of the media object. An 

effective and practical audio watermarking method should 

retain three important diagnostic: imperceptibility, 

robustness, and security. Imperceptibility means that the 

watermark should be inaudible in the watermarked audio 

signal. Robustness indicates the ability to recover the 

watermark data from the watermarked signal, both in the 

situations with and without attacks. Security ensures that an 

unauthorized user cannot extract or delete the watermark 

easily. Whenever important, the proprietors can extricate the 

watermark information to pronounce their copyright. 

In light of the application zones, digital 

watermarking is normally arranged into sound watermarking, 

picture watermarking and video watermarking. This paper 

concentrates on sound watermarking. A successful and secure 

sound watermarking plan having three essential angles: 

intangibility, strength, and security. Intangibility implies that 

the implanted watermark information ought to be practically 

tranquil. Strength concentrated on a capacity to get the first 

type of information without influencing the outrage. 

Yong Xiang et al.  [1] It introduces a patchwork-

based audio watermarking method to oppose de-

synchronization assaults, for example, pitch-scaling, time-

scaling, and jitter assaults i.e. attack. At the embedding stage, 

the watermarks are implanted into the host sound flag in the 

discrete cosine transform (DCT) area. At that point, 

arrangements of synchronization bits are embedded into the 

watermarked motion in the logarithmic DCT (LDCT) area. 

At the interpreting i.e. decoding stage, breaks down the gotten 

sound flag in the LDCT area to discover the scaling variable 

forced by an assault. At that point, we change the received 

signal to remove the scaling impact, together with the 

embedded synchronization bits. 

Pranab Kumar et al. [2] proposes a blind singular 

value decomposition (SVD) based audio watermarking 

scheme using entropy and log-polar transformation (LPT)  for 

copyright security of sound flag. In this plan, at first the first 

sound flag is portioned into non-overlapping outlines and 

discrete wavelet transform (DWT) is connected to each 

casing. Low recurrence SWT coefficients are separated into 

sub-band and entropy of each sub-band is computed [2][3]. 

Fabrizio Guerrini, Masahiro et.al [4]-[6]. In this 

paper, they exhibited an algorithm for a HDR detectable 

watermarking system framework with the prerequisites of 

intangibility and vigor i.e. robustness against TM 

administrators as security. A formerly created watermarking 

framework for gray scale LDR pictures has been utilized in 

the LogLuv space.  The result comes about have turned out to 

be great, particularly considering how the plan parameters 

have been determined to a solitary picture and afterward 

utilized for the whole test database. Programmed methods for 

setting these parameters will in certainty be considered in 

what’s to come. The watermarks embedded using our system 

have always been detected, with the exception of the cases 

where the TM algorithms have given visually unsatisfactory 

output images Singhal et al. [6] proposed an algorithm which 

utilizes multilevel wavelet deterioration nearby DCT and 

SVD technique. Multi-level Daubechies wavelet decay is 

connected after confining the first music signal. In the wake 

of reworking the guess coefficient, DCT-SVD is connected 

and a watermark is embedded. 

Y. D. Chincholkar et al. provide its attention to 

audio watermarking. Since an audio signal contains only one-

dimensional data and the human auditory system is too 

sensitive than the visual system, it is difficult to hide extra 

information into host audio signal than into other multimedia 

data, without reducing the quality of the media signal. Digital 

audio watermarking by using SWT algorithm and LSB 

coding shows the moderate robustness and imperceptibility 

[7]. 
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Michael Amold [10] et.al In this paper the 

watermarking of audio as for various sorts of watermarks 

were displayed and conceivable applications talked about.  

The calculation displayed is a measurable approach working 

in the Fourier area. The use of various test insights in the 

calculation was researched. The watermarking methods were 

assessed as far as quality, security, and strength. The security 

is ensured by the tremendous number of watermarks and the 

vanishing likelihood of faking a watermark. The algorithm 

shows good robustness against common signal processing. 

Possible enhancements were discussed and are subject to 

current research. 

II. OBJECTIVES 

The objective of this paper are listed below 

 Develop the algorithm based on patchwork based 

method which makes a system process robust, 

imperceptible and more secured. 

 Stationary wavelet transform is used to find the segment 

coefficient. 

 To make the system more robust, imperceptible and 

secured, to satisfy these trait parameters like DR ratio, 

SNR ratio, PSNR ratios are verified. 

 To verify attacks either it is scaled or not like De-

synchronization, quantization etc. 

III. PROPOSED SYSTEM 

In this paper, we propose a novel patchwork-based sound 

watermarking method based on stationary wavelet transform 

(SWT) to resist vulnerable attacks. SWT is used to find 

coefficients related to low- and high-frequency components, 

and segment the remaining SWT coefficients. An improved 

patchwork embedding scheme is utilized to embed the 

scrambled watermark bits into the non-silent audio segments 

by modifying the associated SWT coefficients. In the 

decoding process, we first determine whether the received 

signal has been scaled by an attack or not. SWT is applied to 

the host audio signal to obtain the corresponding SWT 

coefficients. Then, we remove those SWT coefficients related 

to low- and high-frequency components, and segment the 

remaining SWT coefficients. An improved patchwork 

embedding scheme is utilized to embed the scrambled 

watermark bits into the non-silent audio segments by 

modifying the associated SWT coefficients. 

In the embedding process, we make patches 

(segments) of sound signal and simultaneously image which 

is grey scale can be used as a watermark signal is converted 

into binary form. SWT is applied to host audio signal to fetch 

the approximated and detailed coefficient by applying 

daubechies filter. Among them approximate are used to 

embed the watermark bits. After applying SWT patches are 

made of that host audio signal. By using segmentation we can 

increase the imperceptibility because patchwork prevents the 

quality from degradation after embedding watermark bits. 

Fig1 shows the system architecture of segmentation process 

and embedding the watermark bits of host audio signal. 

 
Fig. 1: Embedding process of watermark bits 

In the decoding process, we first determine whether 

the received signal has been scaled by an attack or not. 

Extraction process is resembled to embedding process and it 

does not need original sound signal. Knowledge of the 

pioneer sound clip, the watermark intensity, and the size of 

the watermark is required in order to yank the watermark. It 

is semi-blind technique. In watermark extraction process, 

watermark sound signal is used as an input. Acquired 

watermark is one dimensional; convert it into 2-D 32*32 

image. Yank image is binary image is converted into decimal 

format and it is decompressed. Finally, the extracted 

watermark bits are obtaining the original watermark bits. 

 
Fig. 2: Wave structure of audio 

 
Fig. 3: Wave structure of audio after watermarking 

IV. IMPLEMENTATION RESULT 

Sound signal of length 2 min is applied to get the results of 

proposed system. Sampling frequency of sound is 44.1 kHz 

with 8 bits/sample. Fig.2 shows the waveform of sound clip 

with watermarked signal. Binary image having size of 32x 32 

is used as a watermark bits as shown in table 1. Table 1 shows 

the original image and extracted image without attack and 

with attack like noise attack, filtering attack. Results shows 

performance of algorithm against different signal processing 

attacks called robustness of watermark. 

A. PSNR (Peak signal to noise ratio) 

The quality of the retrieved image can be determined by 

PSNR. Proposed method chalk up imperceptibility and 

robustness against various signal processing assail with 

fairish PSNR values. Robustness is the huge concern as this 

algorithm used to provide security against copyright offense. 

PSNR =  10 ×  log 10  
32×32

MSE
                              (1) 

MSE =  mean square error. 

SNR= 20log10
𝑁𝑜.𝑜𝑓 𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑏𝑖𝑡𝑠

𝑁𝑜.𝑜𝑓 𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑏𝑖𝑡𝑠−𝑁𝑜.𝑜𝑓 𝑝𝑟𝑜𝑐𝑒𝑠𝑠𝑒𝑑 𝑠𝑖𝑔𝑛𝑎𝑙′𝑠 𝑏𝑖𝑡𝑠
  (2) 
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    Attack 

No Signal Parameter 
Without 

attack 
Noise Scaling 

1. Normal 
PSNR 94.66 94.66 94.66 

SNR 81.04 81.04 81.04 

2. Classy 
PSNR 76.89 76.89 76.89 

SNR 62.19 62.19 62.19 

3. jazz 
PSNR 94.62 94.62 94.62 

SNR 79.65 79.65 79.65 

Table 1: Performance evaluation parameter 

Image Extracted watermark 

Original image 

 

Without attack 

 
Noise attack 

 

Scaling attack 

 
Table 2: Original image and extracted watermark for normal 

audio 

Image Extracted watermark 

Original image 

 

Without attack 

 

Noise attack 

 

Scaling attack 

 
Table 3: Original image and extracted watermark for classy 

audio 

Image Extracted watermark 

Original image 

 

Without attack 

 

Noise attack 

 

Scaling attack 

 
Table 4: Original image and extracted watermark for jazz 

audio 

V. CONCLUSION 

All the methods listed in this paper are efficient for copyright 

protection. But all the methods can not satisfy the traits of 

imperceptibility, robustness and payload. To overcome this 

problem future research is introduced in this paper. Future 

research will be based on patchwork method using SWT. 

SWT is an inherently redundant scheme as the output of each 

level of SWT contains the same number of samples as the 

input. It helps to improve the security and robustness of the 

system. Surveyed methods listed a particular attack only. By 

adding some attack at the embedding stage it will help to 

make system imperceptible and robust by finding the 

parameter like SNR, BER, PSNR and DR. 
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