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ABSTRACT 
 

Nowadays, Fast improvement of the computerized mixed media innovation and the web enable individuals to 

duplicate, transmit, circulate and store data all the more effectively. Medical image exchange over open systems 

require a procedure to give security to the picture, genuineness of the picture proprietorship and image 

integrity verification. This research focus on image watermarking of therapeutic pictures both dark scale and in 

addition, shading, protecting its ROI (Region of Interest).it additionally adequately manage quiet wellbeing 

record by safely inserting it inside the picture before transmission. We compare the performance with each 

other and demonstrate the best among all. In addition, assault recognition and recuperation of ROI makes this a 

significant valuable system in the up and coming shading picture watermarking zone. 
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I. INTRODUCTION 

 

“Image” menace set of pixel and picture handling is 

preparing of picture into scientific operations by 

utilizing type of a flag handling. Restorative pictures 

are separated into Region of Interest (ROI) and 

Region of non-intrigue (RONI).ROI (Region of 

Interest) is a domain that has a basic in conclusion. 

Watermarking is the way toward covering up 

advanced data in bearer flag. Watermark is utilized 

to check and recognize the validness of proprietor of 

advanced image.[1] Watermark is a frame, picture or 

that is awed onto paper, which give confirmation of 

its credibility. Watermarking can upgrade the 

security of therapeutic pictures by embedding 

remarkable data, called a watermark or camouflaged 

information, in a non-clear way.[3] Computerized 

watermarking has been proposed as a sensible 

reaction for the need of copyright security and 

affirmation of intuitive media data in a composed 

area, since it makes conceivable to recognize the 

creator, proprietor, wholesaler or approved purchaser 

of a report. 

 

Watermark data is typically embedded in a paired 

from at to the pixel estimation of the host picture. 

Target of this exploration is to Loss Less data based 

on Block DWT+DCT+SVD Transformation, to verify 

the Information Based on Region of interest 

Technique and apply various Noise attack and check 

the PSNR and MSE based on Noise attack. 

 

  

 

 

 

 

 

 

 

 

Figure 1. Image watermarking type 

 

Visible Watermark: Visible watermarking system 

watermark (text or image) information visible on 

image. Visible method is logos. Transmission the logo 
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of communicate is noticeable at the correct side of 

screen.[5] 

 
Figure 2. Visible Watermark 

 

Invisible Watermark: we can insert the secret 

information into digital media like image, which 

cannot be seen. It must be extracted by specific 

process.[5] 

 

 
Figure 3. Invisible Watermark 

 

II. RELATED WORK 

 

This section provide some essential work done by 

related researchers for ROI based Watermarking in 

Medical Images. 

 

Priyanka Singh, Balasubramanian Raman, and Manoj 

Misra[1] Proposed a Region of Interest (ROI) based 

watermarking is utilized where a few locales of the 

picture are more imperative when contrasted with 

alternate parts. Consequently, the point is to secure 

these ROI districts to hold the business estimation of 

the picture. Towards this end, a strong watermarking 

plan has been proposed. The future examination may 

be locked in to make the arrangement material to the 

visual saliency model of the video with empower 

redesign in its life against greater grouping of attacks. 

R. Eswaraiah , E. Sreenivasa Reddy[2] proposing a 

Region of Interest (ROI) and Least Significant Bit 

(LSB) based delicate watermarking procedure for 

alter discovery and recuperation of medical pictures. 

At in the first place, restorative picture is partitioned 

into ROI and RONI. Afterward, confirmation data is 

embedded into ROI and recuperation data into RONI. 

To increment implanting limit in ROI. Each 

restorative picture has an area of intrigue (ROI) 

which is more vital for determination reason. Hence, 

the ROI part of the medicinal picture must be 

recouped lossless from watermarked restorative 

picture at recipient side. It perceives closeness of 

adjusts in ROI of watermarked medicinal pictures 

with 100% exactness and recuperates ROI part of 

ordinary picture with no occurrence. Thusly, our 

proposed calculation can be utilized to perceive and 

recuperate alters in ROI part of remedial pictures. 

One deterrent of our figuring is RONI part of 

remedial picture isn't reversible. 

 

Hongliang Cai1,2, Huajian Liu2, Martin Steinebach2, 

Xiaojing Wang1[3] Presents a Fragile picture 

watermarking calculation for altering restriction and 

recuperation is proposed. More prominent security 

and high bore are commonly required for the 

essential zones, which is depicted as Region f Interest 

(ROI). Substitute zones, which is known as Region of 

Non-Interest (RONI), are of less importance. The 

propose plan can additionally give unwavering 

quality assertion and recuperation to the two ROI 

and RONI in the interim. 

 

Amit Mehto, Neelesh Mehra[4] Presents a robust, 

secure and lossless digital image watermarking based 

on DWT and DCT. The combined DWT-DCT 

algorithm embedded watermark in original medical 

image. It embeds watermark like patient’s name, 

disease’s name, hospital name and doctor’s signature 

into original medical image. This watermarking 

algorithm provides privacy of patient. 
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Deepa S, Anitha Sandeep[5] Proposed a Reversible 

watermarking of restorative pictures, both dim scale 

and also shading, protecting its ROI. return on initial 

capital investment part should be recuperated with 

no misfortune at the recipient end. Understanding 

wellbeing record is the accumulation of all insights 

with respect to the patient that are ordinarily put 

away in the doctor's facility database which may 

contain quiet id, age, test, assurance, treatment so on. 

M.jamali,S.Samavi,N.karimi,S.M.R.soroushmehr,K.W

ard,K.Nakarian[6] Robust watermark method is 

proposed that implants patient's data outside the 

ROI.ROI is imperative from demonstrative 

perspective. Hiding information into ROI should be 

done with more care so that visual quality is not 

reduced. 

 

III. ROI BASED WATERMARKING 

TECHNIQUES 

 

Watermarking schemes have been proposed in the 

literature in either the spatial domain or the 

Transform domain. 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Watermarking Techniques 

 

Spatial Domain: take a shot at watermarking 

arrangement is introduced particularly in the pixel 

estimation of the host or cover picture, and to save 

the photograph quality, the watermark is by and 

large embedded into the base fundamental bits of the 

host picture. These systems are lively and key and 

give high capacity to showing watermarks. The other 

marvelous position of these structures is that a little 

watermark can be introduced a few times, so the 

probability of cleansing all watermarks by any kind 

of trap is low and purpose of restriction oblige is 

practically nothing.[4] 

 

Transform Domain: Change space techniques can 

yield more data inserting and more vigor against 

numerous regular assaults. In any case, the 

computational cost is higher than spatial-area 

watermarking techniques. 

 

DWT (Discrete Wavelet Transform): 

 

Discrete Wavelet Transform is a logical mechanical 

assembly for continuously rotting an image.it 

separates a banner into a plan of preface work called 

wavelets. Its multi-determination investigation 

(MRA) looks at the banner at different frequencies 

giving unmistakable assurance. The DWT parts the 

banner into high and low repeat parts. Investigates 

the flag at various frequencies giving distinctive 

determination. The DWT parts the flag into high and 

low recurrence parts. [4] 

 

 

Figure 5. DWT (Discrete Wavelet Transform) 
DCT (Discrete Cosine Transform): 

 

DCT speaks to information regarding recurrence 

space as opposed to an adequacy space. 

Watermarking strategies, which depend on DCT, are 

more powerful contrasted with spatial space systems. 

These calculations are hearty against computerized 

picture preparing operations like low pass sifting, 

splendor and differentiation modification and so on. 

[16] 

 

Watermarking Techniques 

Spatial Domain 
Transform 

Domain 
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Figure 6. DCT (Discrete Cosine Transform) 

 

IV. COMPARATIVE ANALYSIS 

 

Spatial Domain Transform Domain 

Provides limited 

ROBUSTNESS.[5] 

Provides better 

ROBUSTNESS.[5] 

Store little information. 

.[5] 

Store more 

information.[5] 

Lesser noise immunity 

.[5] 

Highly immune to 

noise. [5] 

Simple 

implementation.[5] 

Complex 

implementation.[5] 

 

Table 1. Comparative Analysis 

 

Method 

name 

 Advantage Disadvantage 

DWT[5,4] Simultaneous 

localization in 

both time & 

Frequency 

Domain, 

Multiresolution 

analysis, Higher 

compression ratio 

which is relevant 

to human 

perception. 

 

Cost of computing 

may be higher, 

Computational 

complexity is 

more, 

Compression time 

may be longer 

DCT[5,4] More robust 

against digital 

processing 

operations, 

Watermark 

cannot be 

removed by any 

attacks because of 

embedding. 

Watermark into 

middle frequency 

coefficient. 

 

Certain higher 

frequency 

components tend 

to be suppressed 

during the 

quantization 

process., block 

wise DCT destroy 

the invariance 

properties of the 

system. 

 

LSB[5,4] Low degradation 

of image quality, 

Easy to 

implement and 

understand.  

 

Store less amount 

of data, very less 

robust against 

attacks. 

 

Table 2. Comparative Analysis  

V. CONCLUSION 

 

In Research, various methods of watermarking 

scheme are studied and evaluated based on 

parameters. DWT method is good as compare to DCT 

and LSB method because it is localization in both 

time & Frequency Domain, Multiresolution analysis, 

higher compression ratio. In future Region of interest 

(ROI) DWT-DCT based Hybrid methods will be 

used. These Hybrid approach will prevent against 

Noise attacks and Gives batter PSNR and MSE then 

Existing Approach. 
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