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Abstract-A calculation for various watermarking in view of discrete wavelet transforms (DWT), discrete cosine transform (DCT) and 

singular value decomposition (SVD) has been proposed for social insurance applications. For personality verification reason, the 

proposed technique utilizes three watermarks as restorative Lump picture watermark, the specialist signature/ID code and demonstrative 

data of the patient as the content watermarks. Keeping in mind the end goal to enhance the strength execution of the picture watermark, 

Back Propagation Neural Network (BPNN) is connected to the separated picture watermark to lessen the commotion impacts on the 

watermarked picture. The security of the picture watermark is likewise improved by utilizing Arnold change before installing into the 

cover. Promote the side effect and mark content watermarks are additionally encoded by lossless number juggling pressure strategy and 

Hamming mistake revision code separately. The packed and encoded content watermark is then implanted into the cover picture.  In this 

paper we proposed usage and execution investigation of two distinctive watermarking plans in view of DCT-DWT-SVD. Both are non-

daze strategies. One depends on SVD of DC coefficients utilizing second level DWT deterioration and other is consider SVD of all DCT 

estimations of second level DWT creation of cover picture. To check effectiveness of both techniques for Imperceptibility and robustness 

PSNR and NCC parameters are used. 

 

Index terms – Digital Image Watermarking,  Discrete wavelet transforms, Singular value decomposition, Stationery wavelet transform, 

Back Propagation Neural Network , Copyright protection, Robustness,PSNR, NCC 

 

 

I.   INTRODUCTION 

      The quick development of web and applications utilizing advanced mixed media innovations has put the emphasize on the need to give 

copyright insurance to sight and sound information. An advanced watermark can be portrayed as an obvious or ideally imperceptible ID code 

that is for all time installed in the information. So it can stay exhibit inside the cover media after any translating procedure. Watermarking 

calculations can be characterized on a few criteria are, as indicated by area of watermark addition like Watermarks can be installed in the 

pixel/spatial space or a change space [11]. . 

      Watermarking plan quality is resolved utilizing power, straightforwardness and limit. Straightforwardness implies after inclusion of 

watermark the first picture ought not be bended [13, 14].  The consistent advancements in Information and Communication technologies 

(ICTs) and media innovation offers across the board utilization of mixed media substance, for example, pictures, sound and video [3]. All 

these mechanical headways presented a dynamic change in different medicinal services offices, for example, data administration, Hospital 

Information System (HIS), therapeutic imaging and wellbeing interpersonal organizations [15, 3]. Telemedicine is characterized as 

utilization of ICTs to give social insurance administrations when honing specialists, patients and scientists are available in various land areas 

[4]. Albeit such transmission and appropriation of Electronic Patient Record (EPR) raises different security related issues, for example, 

unwavering quality, trustworthiness, security, realness and secrecy [1]. Computerized watermarking is the current, mainstream and effective 

method for sight and sound information insurance. In this plan, a record called watermark is installed into the computerized information to 

shield it from unapproved utilize. Advanced watermarking has different applications, for example, copyright security, duplicate insurance, 

alter discovery, communicate checking, content chronicling, fingerprinting, human services, digital watermarking, computerized silver 

screen and substance verification [1]. 

      So also medical image watermarking (MIW) has different focal points, for example, spare storage room and transmission capacity 

necessities, secrecy of patient information [4]. What's more, restorative picture watermarking additionally helps in decreasing therapeutic 

personality burglaries which are the genuine security concern/issues revealed in different review [5] 

 

 II. RELATED WORK 

      Ben Wang , Jinkou Ding , Qiaoyan Wen , Xin Liao et al. Creators proposed watermarking calculation in view of DWT-DCT and SVD. 

They apply one level DWT decay of cover picture and select LL band for watermarking. They apply Arnold change to get great power and 

impalpability [1]. In this paper DC coefficient based watermarking plan for shading picture is recommended. They apply wavelet 

deterioration one level to shading picture. At that point partition the chose band into 4X4 sub pieces and DCT is connected. To start with 

DCT esteem is chosen from all sub squares. At that point SVD is performed on that. The strategy is tried against different assaults and result 

is useful for LL band in contrast with other band [2].  

      V.Santhi and Dr. ArunkumarThangavelu et al. Powerful watermarking plan is proposed by Navas. In that they join favorable position of 

three procedures (DCT-DWT-SVD).scheme is exceptionally powerful for various sort of picture handling assaults [3]. Center band 

coefficient of DCT based watermarking plan is given for picture confirmation. DWT is connected then after DCT of LL is registered. At that 

point mid band coefficient is chosen and SVD is connected on it. It is exceptionally strong against JPEG pressure [4]. R. Mehul has 

recommended that to get power for unlimited scope of assaults watermark inclusion can be performed in both low and high esteem 

coefficients [5]. Creators proposed shading picture watermarking utilizing second level DWT disintegration and square base DCT. To start 

with they partition shading picture into three channels Red, Green and Blue and afterward apply DWT to chose shading and select HL or LH 

band for further decay.  

      Vafaei et al. [7] proposed a visually impaired watermarking technique utilizing DWT and Feed forward Neural Networks (FNN). In the 

installing procedure, third level DWT connected on cover picture and partitions the chose sub-groups into various squares. To improve the 
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heartiness of the proposed strategy, the parallel watermark data is inserted tediously into the chosen DWT coefficients. Exploratory 

outcomes show that the proposed strategy offer great visual nature of the watermarked picture and powerful against various types of flag 

handling assaults.  

      Yen et al. [5] presents a computerized watermarking utilizing DCT and BPNN. In the inserting procedure, DCT has been connected on 

the cover picture of size 256 _ 256 and the watermark of size 32 _ 32 is installed into the mid recurrence locale of the cover. The reenactment 

comes about showed that the technique is observed to be strong for various assaults 

      Yen et al. [5] presents a computerized watermarking utilizing DCT and BPNN. In the inserting procedure, DCT has been connected on 

the cover picture of size 256 _ 256 and the watermark of size 32 _ 32 is installed into the mid recurrence locale of the cover. The reenactment 

comes about showed that the technique is observed to be strong for various assaults.  

      Mehto et al. [4] proposed a medicinal picture watermarking utilizing DWT and DCT. The watermark picture contains quiet data is 

implanted into the therapeutic cover picture. The execution of the strategy is assessed for various pick up without utilizing any assaults.  

     Nguyen et al. [8] proposed reversible watermarking technique utilizing DWT. In this strategy, a validation code is haphazardly created 

and installed into DWT sub-groups of each picture piece. The strategy is widely assessed for various types of assaults including altered 

locales of various sizes, content altered assault and collection assault. Moreover, some imperative picture watermarking strategies utilizing 

neural systems have been proposed [5]. For a point by point depiction on these methodologies, intrigued perusers may specifically allude to 

them. 

 

 III. IMPORTANT CONTRIBUTION OF THE WORK 
      This paper exhibits a cross breed approach (DWT, DCT and SVD) for multilevel watermarking of restorative pictures utilizing BPNN. 

The  DWT is move touchy, poor directionality data and does not have the stage data. DCT has great vitality compaction property [7]. In any 

case, one of the principle issues and the feedback of the DCT is the blocking impact [5]. One of alluring numerical properties of SVD is that 

slight varieties of particular qualities don't influence the visual nature of the cover therapeutic picture [1], which spurs the watermark 

inserting strategy to accomplish better execution regarding intangibility, power and limit when contrasted with DWT, DCT and SVD 

connected separately. Be that as it may, one of the principle downsides of the SVD-based picture watermarking is its false positive issue [8]. 

The false positive issue introduce in SVD can be expelled by utilizing rearranged SVD (SSVD) as displayed in [9]. Rearranged SVD 

improve the recreated picture quality by breaking a picture into set of troupe pictures. The rearranged SVD can be utilized as a part of place 

of SVD to expel false positive issue in the proposed strategy. 

 

 3.1 PROPOSED ALGORITHM I 

      Proposed algorithm combines merits of three different techniques DCT, DWT and SVD. First one level DWT is applied to original cover 

image. To achieve imperceptibility LL band is select for second level decomposition and HH band is selected. It is divided into 4X4 sub 

blocks. DCT is applied to each sub blocks and first DC coefficient of each block is selected and formed it in matrix. SVD is applied to this 

matrix and singular values are modified with singular values of watermark. Inverse SVD, inverse DCT and inverse DWT is performed to get 

watermarked image. 

The procedure for embedding and extracting the watermark is given below. 

 

 3.1.1Watermark embedding process  

    The embedding process is divided into following steps and is briefly described as given below: 

1. Let OI be the Original image of size N x N. Select color channel and apply DWT to decompose it into four N/2 x N/2 sub-bands LL 

, HL , LH and HH .  

2. Select LL band and Apply DWT to decompose it into four N/4 x N/4 sub-bands LL_LL , LL_HL , LL_LH and LL_HH .  

3. Select LL_HH band, divide it into 4X4 square blocks and apply DCT to it, select first DCT value of each block and get DCT 

coefficient matrix B.  

4. Apply SVD to B, B=U1*S1*V1
T
, and obtain U1, S1 and V1.  

5. Let  OW  of  size  N/16  x  N/16  to  represent S=S1 and   Modify s1 with k 

6. Obtain B* using B*= U*S*V
T
.  

7. Apply inverse DCT to B* to produce LL_HH*.  

8. Apply inverse DWT to LL_LL, LL_HL, LL_LH and LL_HH* to get matrix LL*.  

9. Apply inverse DWT to LL*, HL, LH and HH, set it to selected color channel to get watermarked image WI.  

 

3.1.2. Watermark Extraction Process  

The extraction process is divided into following steps and is briefly described as given below: 

1. Select color channel and apply DWT to WI to get LL*, HL, LH and HH. 

2. Apply DWT to WI to get LL_LL, LL_HL, LL_LH and LL_HH*  

3. Select LL_HH* band and divide it into 4X4 square blocks.  

4. Apply DCT to each block of sub band LL_HH*, select first dct values and get matrix A. 

5. Apply SVD to A, A= WU*WS*WV
T
 and obtain WU,WS,WV  

6. Obtain SW=(S-WS) /  . 

7. Obtain EW= W_U*SW*W_V
T
. 

 

 3.2 PROPOSED ALGORITHM II 

       In this calculation first level deterioration of wavelet is connected to cover picture then LL band is chosen for second level disintegration 

and its HH band is chosen. Presently DCT is connected to this band and get DCT coefficient network. SVD is performed on this DCT 

coefficient grid. Watermark picture is decayed at first level and HH band is chosen. DCT is connected to this HH band and we get DCT 

coefficients of watermark then SVD is connected to it. Solitary estimation. Perform reverse change and we get watermark picture. 
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3.2.1.Watermark embedding process 

The embedding process is divided into following steps and is briefly described as given below: 

1. Let OI be the Original color image of size N x N.  

2. Select Color Component any one among R,G,B(1,2,3). Suppose for Red color select (:,:,1) from original image. 

3. Apply DWT to decompose it into four N/2 x N/2 sub-bands LL , HL , LH and HH .  

4. Select LL band and Apply DWT to decompose it into four N/4 x N/4 sub-bands LL_LL , LL_HL , LL_LH and LL_HH .  

5. Select LL_HH band and apply DCT to it and get DCT coefficient matrix B.  

6. Apply SVD to B, B=U*S*VT, and obtain U, S and V.  

7. Let OW of size N/2 x N/2 to represent watermark. Apply DWT to decompose it into four N/4 x N/4 sub-bands WLL , WHL , WLH 

and WHH .  

8. Select WHH band and apply DCT to it and get DCT coefficient matrix D.  

9. Apply SVD to D, D=U1*S1*V1T, and obtain U1, S1 and V1.  

10. Modify S with watermark such that S2=S +  * S1.  

11. Obtain B* using B*= U*S2*VT.  

12. Apply inverse DCT to B* to produce LL_HH*.  

13. Apply inverse DWT to LL_LL, LL_HL, LL_LH and LL_HH* to get LL*.  

14. Apply inverse DWT to LL*, HL, LH and HH to get watermarked image colorname_WI for selected color component.  

15. Set value of that component to Original color image.  

16. Get color watermarked image WI.  

 

3.2.2. Watermark Extraction Process 

The extraction process is divided into following steps and is briefly described as given below: 

1. Selected watermarked image color component.  

2. Apply DWT to WI to get LL*, HL, LH and HH.  

3. Apply DWT to WI to get LL_LL, LL_HL, LL_LH and LL_HH *  

4. Select LL_HH* band and Apply DCT to sub band HH* and get matrix A.  

5. Apply SVD to A, A= WU*WS*WVT and obtain WU,WS,WV  

6. Obtain Sr=( S-WS ) /  .  

7. Obtain Wr= U1*Sr*V1T Apply inverse DCT to Wr and get W 

8    .Apply inverse DWT to LL, HL, LH and W and get extracted watermark EW.  

 

3.3 FLOW OF THE SYSTEM 

3.3.1 Watermark embedding  
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3.3.2 .WATERMARKING EXTRACTING 

 
 

3.4 Explanation-  

Text watermarks (Signature and Symptoms) are embedded into cover image [6] using following steps: 

1. Apply third-level DWT transform on cover image to decompose it into corresponding sub bands and select LH2 and LL3 sub bands. 

2. Convert the Signature text watermark into binary bits. 

3. Apply Hamming encoder algorithm to binary bits of Signature text watermark and replace(0,1) by (-1,1) in the watermarking bits. 

4. Apply Arithmetic Encoding to Symptoms text watermark and replace (0,1) by (-1,1) in the watermarking bits similar to step3. 

5. Embed the text watermarking bits obtained from Symptoms watermark to LH2 sub band of cover image and watermarking bits 

obtained from Signature watermark to LL3 sub band of cover image using equation. 

 

IV. EXPERIMENT RESULTS 

      The execution of the joined DWT-DCT-SVD watermarking calculation has been assessed as far as nature of the watermarked picture e 

(PSNR), Bit Error Rate (BER) of content watermarks and power of the watermarked picture (NC) utilizing BPNN. The dim scale restorative 

CT-filter picture of size 512 *512 as cover picture, the Lump picture of size 256 _ 256 is considered as picture watermark. For the medicinal 

services applications security of the watermark has turned into an imperative component. The security of the picture watermark is upgraded 

by utilizing Arnold change is connected before implanting into the cover. Mark and side effects watermarks are considered as content 

watermark of size 190 characters. Signature watermark contains the specialist's mark/recognizable proof code and the side effects watermark 

contains the patient symptomatic data. Vigor execution of the picture watermark is enhanced by applying the Back Propagation Neural 

Network (BPNN). With a specific end goal to diminish the BER execution of the proposed strategy, mistake amending Hamming code 

(ECC) is connected to the ASCII portrayal of the mark watermark before inserting into the cover. Likewise, lossless encoding technique 

(Arithmetic coding) is connected on the side effect watermarkich 

 

 

 

 

 

Fig 2 :- Database 

 

  

 

                                                                          

 

 

                                                                     Original Image (512X512)                 Original Watermark (256X256) 

 

 

 

 

 

 

         Fig. 3. Original color image, watermark, watermarked                  Watermarked Image               Extracted Watermark 

                image and extracted watermark for algorithm 1                  Fig. 4. Original color image, watermark, watermarked image and                             

                                                                                                                                   extracted image for algorithm 2 
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Fig. 5   

                                             CTscancovers image                       Lump image                             Watermarked image 

 

    For testing the robustness of the extracted watermarks (both image and text) and visual quality of watermarked cover medical image 

MATLAB is used. Itshows the cover CT-scan image, Lump watermark image and watermarked images respectively. Itshows the Signature 

and Symptoms text watermarks. Itshows the extracted watermarks with and without using the BPNN training respectively. The PSNR, BER 

and NC performance of the proposed method is shown in Tables 2, 3, 4, 5 and 6. In Table 2, the PSNR and NC performance of the proposed 

method has been evaluated without any noise attack.Without using the BPNN, the maximum PSNR value is 43.88 dB and NC value is 

0.9344 at gain factor = 0.01. However, the NC value is obtained as 0.9547 with BPNN at the same gain. With BPNN, the maximum NC 

value is obtained as 0.9888 at gain factor = 0.08. However, the NC value has been obtained as 0.9861 without using the BPNN at same gain 

factor. PSNR and NCC value and elapsed time for proposed algorithm I and II are shown in Table 1 and Table 2 respectively. 

 

TABLE 1 Result of existing DWT+DCT+SVD based scheme. 

 Results of some existing DWT+DCT+SVD 

  based method  

 Ben S  S   

 Wang[1] Bedi[4]  S. Murty[9] 

Without     

attack 0.9473    

Jpeg 0.9439 9887  0.9982 

Cropping 0.8286 0.842  0.999 

 

TABLE 2: Result of proposed algorithm Iwith NCC values for different attacks, PSNR and elapsed time for watermark embedding. 

Result of 

 Image database   

      

Algorithm I 

lena Pepper mandril kids hunnar 

 

  

       

       

Elapsed Time 

1.5132 1.248 1.2636 1.2792 1.2948  

      

       

PSNR 

53.3126 53.1406 53.3126 53.3126 53.3126  

      

       

NCC without 1 1 1 1 1  

Attack       

       

 NCC NCC NCC NCC NCC  

       

JPEG 50% 

0.2915 0.6272 0.2609 0.6748 0.391  

      

       

Crop 

0.9756 0.596 0.9101 0.8383 0.9682  

      

       

 

V. CONCLUSIONS 

     From the consideration of all the above points we conclude that As per experimental results, proposed algorithm I gives NCC value 1 for 

no attack. PSNR values for all five images are higher in algorithm I than algorithm II. So imperceptibility in algorithm I is better than 

algorithm II. Various attacks are performed and experiment result shows that robustness of algorithm II is higher than algorithm I. Algorithm 

II gives best results in comparison with existing techniques results. Algorithm I is not robust again jpeg as we embed watermark in DC 
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values of HH band of LL band after second level decomposition. Also for low pass filter this method does not give good results. Algorithm 

II gives quiet better results in all listed attacks. It gives good NCC value for jpeg up to 20% quality factor. In both algorithm extraction of 

watermark is done using original cover image so both are non-blind scheme.  
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