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Abstract: 
 Digital watermarking is not a new concept in the digital world but there are different techniques & types in data hiding which are 

same as watermarking. In this paper we present the comparison of digital watermarking with other techniques of data hiding. 

Digital watermarking is compared with Fingerprinting, cryptography and Digital signature techniques. We need water-marking 

for solving the problem of digital data security. 
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1. INTRODUCTION 

Digital Watermarking is invent  in the year 1979, but it 

was not in use until 1990 .Today’s era as computerized, the 

growing use of internet and displaying media on the internet 
has become actively spread. We all know the YouTube, 

Facebook, Torrents such video, audio, image, documents are 

the part and parcel of common man especially more popular 

among young generation. Because of this it needs a protection. 

 Watermarking is the best solution of the copyright data. The 

term watermark was probably used from the German term 

watermarke. Watermarking is the process is changing the way 

so you can see some text or background image without 

actually corrupting the image.  

It explains by using an example of famous artists 

watermark their pictures and images. If somebody tries to 

copy the image, the watermark is copied along with the image 

       

   Fig 1: Watermarking insertion and extraction system 

 
 

2. BACKGROUND 

 

2.1 WATERMARKING PRINCIPLE: 

A Watermark is the process of hiding digital information 

in the carrier signal such as voice, image, video etc. 
The digital watermarking system primarily characterized into 

three steps: 

 

1. Embedding 

2. Distribution 

3. Extraction or Detection 

Watermarking techniques apply to various types of host 

content. Watermarking is used to verify the identity and 

authenticity of the owner of Digital image. It is a process in 

which the information which verifies the owner is embedded 
into the digital image or signal. These signals could be either 

videos or pictures or audios. Watermarks have been used on 

postage stamps, currency, and other government documents to 

discourage counterfeiting. 

 

2.2 QR Code:  

QR code is a type of two dimensional matrix barcode designed 

first for the automotive industry in Japan, for this purpose 

formation of QR Code from the encrypted message is 

presented. The very first step in creating a QR code is to make 

a string of data bits. The characters of original message are 

included in the strings, as well as some information bits that 
will tell a QR decoder what type of QR Code it is. 

                      Fig 2: QR Code 

     
3. Types of Digital watermarking 

 

Digital watermarking is divided into two types such as visible 

watermarking and invisible watermarking, 

3.1 Visible watermarking: As the name, visible 

watermarking refers to the information visible on the image or 

video or picture. Visible watermarks nothing but logos or text.  

 

3.2   Invisible watermarking: It is not visible on image, but 

we can be detected it by different means. It may also like a 

form or type of steganography and is used for widespread use. 

It can be retrieved easily. 
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4. Digital watermarking techniques  

 

4.1 Spatial domain based: The most common spatial domain 

based technique is done by directly modifying the pixel 

values. 

 
 4.2 Transform domain based: This technique is based on 

transform domain. This domain is based on digital 

watermarking can be classified into two transform, discrete 

wavelet transforms (DWT) and discrete Cosine transforms 

(DCT). Most important characteristics of DWT based digital 

watermarking is the Multi resolution property. Every image 

can be divided into two specific regions such as:i) low 

frequency region and ii) high frequency region. DCT divide 

the image into three regions as: i) low frequency region, ii) 

mid-frequency region and iii) high frequency region. It is easy 

to select a distinct region for embedding a data in case of DCT 

based digital watermarking. 
 

 DISCRETE WAVELET TRANSFORM:  

In the DWT the image is decomposed into different frequency 

ranges as low, middle and high frequency. In same way we 

can decomposed the image which is in QR code is also 

decomposed into n levels. 

 

                Fig 3: DWT decomposition 

 
 

Figure shows the 3level decomposition for better result, for 
two dimensional applications we first perform the DWT in the 

vertical direction, then the DWT in the horizontal direction. 

After the first level of decomposition we got 4 sub bands 

namely: LL, LH, HL, and HH. For each level of 

decomposition, the LL sub-band of the previous level is used 

as the input to the next. For performing second level 

decomposition, the DWT is applied to LL and so on 

 

5. Comparison of watermarking with different technique 

 

5.1 Steganography & Watermarking: 
Watermarking and steganography are processes of 

data hiding in which the digital image is changed in a way that 

we can see the background image or the text without any 

corruption in the image. 

 

 

 

Steganography Watermarking 

It is process in which image 

is change, only sender and 

owner are able to detect the 

message sent through it. 

It is the process in which 

information is verifies this is 

in the form of   videos or 

pictures or audios. 

Steganography is having only 

invisible type. 

Watermarking has two types 

i) visible watermarking and 

ii)invisible watermarking 

Application: 

Steganography is used in 
modern printers. 

It is used by intelligence 

services 

 

 

 

Application: 

It is used for copyright 
protection. 

It is used for source tracing.  

 

 

 

5.2 Watermarking & Crypto- graphy: 

 

Watermarking Crypto- graphy 

In watermarking information 

is a hidden in data for 

security. 

In cryptography for security 

two keys are used i.e. 

encryption and detection. 

It does not needs any key. Keys are required in 

cryptography for detection. 

 

5.3 Watermarking & Digital signature 

 

Watermarking Digital signature 

Here mark is used as a secrete 

message. 

Here digital signature is used 

as secrete message. 

 

6. Why watermarking is suitable for QR code 

 

The best data hiding technique using the 2D Barcode is 
watermarking.  In this the QR Code is embedded with an 

invisible watermark by using DCT for an information hiding 

within the group through the QR Code image with invisible 

watermark.  

For following applications we used digital watermarking: - 

Ownership assertion: Watermarking is used to establish 

ownership over the content. Authentication and integrity 

verification: content which is protected by key verification 

should not be accessible without authentication. Usage 

control: To limit copies creation of copyrighted data, by 

blocking using watermark. Content labeling: Bits embedded in 
data giving extra Information.  

Watermarking system has following properties.  

 

 Robustness: A good watermarking algorithm 
should be robust against signal processing operations, 

geometric attacks such as rotation, scaling and translation and 

lossy compression. 

 

  Imperceptibility:  Invisibility is the very important 
concept of the watermarked image. The embedded watermark 

in the cover image should not be visible.  
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 Capacity: The maximum amount of information can 
be hidden without degrading the image quality is known as the 

capacity of the watermark.  

 

7. HOW IT WORKS 
  

After the QR Code is watermarked in a still image by 

using the above proposed technique, now see how the 
watermark in the still image is encoded. Each QR Code 

symbol consists of an encoding region and function patterns, 

also Finder, separator, timing patterns and alignment patterns 

comprised function patterns. Function patterns shall not be 

used for the encoding data. The encode procedure of QR Code 

including follows steps.  

 

Firstly input data is encoded in most efficient mode and 

formed bit stream. The bit streams are divided into code 

words. Then code words are divided into blocks and error 

correction code words should be added in each block. All 
these code words are put into a matrix and are masked with 

mask pattern. Function patterns are added into the QR symbol. 

A QR Code symbol is formed. 

 

8. CONCLUSIONS 

 

In this paper, we proposed a system of embedding a 

digital watermark QR Code in a still image which is spread 

online. This gives guarantee that the copyright belongs to a 

particular one, a number of   methods were analyzed to give a 

larger amount of watermark by decreasing the degradation of 

image quality. There are many techniques in data hiding. For 
data hiding watermarking is more secure method and not a 

difficult task. All techniques of data hiding are also used to 

secure data, but watermarking is more capable.  
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