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ABSTRACT 

Determining The Source Of The Creation Of Digital Content Is Considered One Of The Most 

Popular Open Questions In The Multimedia Forensics Community. So Far, Light Response Non-

Uniform Noise Extraction (PRNU) Has Been Proposed As A Means Of Identifying Sensor 

Fingerprints. It Can Be Judged By Multiple Images Taken By The Same Camera Using The Noise 

Removal Filtering Process. A Noise Model Based On Signal Correlation Is Proposed And 

Compared With Other Commonly Used Models For This Purpose. The Technical Basis And 

Experimental Results Are Introduced And Discussed. 

Index Terms— Digital Forensics, Supply Camera Identification, Exposure Response Non 

Uniformity, Riffle De Noising Filter. 

 

1. Introduction 

 

Digital Forensics Science Emerged Within The Last Decade In Response To The Step-Up Of 

Crimes Committed By The Utilization Of Electronic Devices As AN Instrument Wont To Commit 

Against The Law Or As A Repository Of Proofs Involving A Crime (E.G. Piracy And Child-

Pornography). For Example, A Camera May Be The Instrument Used To Commit A Crime 

And/Or A Digital Photograph, Being The Evidence Related To An Extralegal Action, Might Need 

Been Altered To Mislead The Judgement. One Vital Part Of Digital Forensics Is That The 

Believability Of The Digital Evidence So As To Assess Digital Information Origin And 

Authenticity. During This Paper Digital Pictures Are Taken In Account Specializing In Evaluating 

Image Origin Crucial The Particular Digital Cam- Era That Has Non Inheritable That Content. It's 

Attainable To Separate The Supply Identification Drawback In 2 Fields [1]: The Primary Is 

Dedicated To Verify The Specific Camera Or Scanner And Additionally Determine The Model 

And Whole That Acquired A Picture [6, 3, 2, 7], The Other Is Devoted To Research The Sort Of 

Device [4, 5] That Has Generated The Image Underneath Examination (Digital Camera, Scanner, 

Lighting Tricks Images). Numerous Solutions Are Proposed In Literature To Solve The Supply 

Identification Problem Analyzing The Digital Device Acquisition Method So As To Search Out A 

Fingerprint Left By The Device Just Like The Use Of Color Filter Array (CFA) Characteristics [7, 

6] And Therefore The Icon Response Non-Uniformity (PRNU) Noise [4, 5, 3, 2]. The PRNU 

Noise Is Induced By Intrinsic In- Homogeneities Over The Element Wafer And Imperfections 

Generated Throughout Sensing Element Producing Process Of CCD/Cmoss. The PRNU Is 

{Employed} As Sensor Fingerprint And It's Normally Employed To Resolve The Matter Of 

Camera Sensor Identification. Such A Way Is Investigated During This Paper. The Extraction Of 

PRNU Noise Happens Through A Digital Filtering Operation From A Collection Of Digital 
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Pictures Taken By A Camera. After That, The PRNU Noise Of The To-Be-Checked Image Is 

Extracted And Compared With The Out There Fingerprints Then The Image Is Classed As Taken 

(Or Not) By An Exact Camera. It's Vital To Purpose Out, For The Additional Discussion, That 

The PRNU Noise Is Deterministically Embedded In Every Image The Sensing Element Acquired. 

During This Paper We Have A Tendency To Gift A Theoretical And Experimental Comparative 

Analysis Of Various Ripple De Noising Filters To Estimate The PRNU So As To Solve The 

Camera Identification Problem. We've Got Used 2 De Noising Filters Operative Within The 

Ripple Domain And Supported Totally Different Noise Models. The Primary Is That The Filter 

Projected In [8] And Utilized In [3] And Therefore The Second Filter Could Be A MMSE Filter 

Operating In The Un Decimated Wavelet Domain [10]. Introducing This Type Of Filter, We Have 

A Tendency To Create An Assumption That The Digital Camera Noise Is Taken Into Account As 

De- Pendent On The Perceived Signal, Whereas Exploitation The Filter Represented In [8] A 

Signal-Independent Noise Model Is Supposed. 

The Filter In [10] Is Employed For The First Time In The Digital Forensic Domain To Resolve 

The Matter Of Supply Camera Identification, Usually It's Adopted For Speckle And Film-Grain 

Noise Removal In Coherent Radiation Imaging Systems {Including As We Have A Tendency Toll 

As Together With} Ultrasound, Infrared And Optical Maser Imaging And Artificial Aperture 

Measuring Instrument (SAR). 

 

The Paper Layout Is That The Following: In Section Two The 2 De Noising Filters Are 

Introduced, In Section Three We Describe The Camera Sensing Element Output Model That May 

Be Accustomed Derive The Estimation Of PRNU And Therefore The Noise Models For The Two 

Filters Are Going To Be Discussed.   

 

2. Denoising Filters  

 

As Per PRNU Technique, It Is Pivotal To Assess The Sort Of Denoising Channel To Be Utilized 

For The Extraction Of Such A Commotion. In This Work To Assess Two Denoising Channels 

Depicted In Detail From Now On: A Spatially Versatile Measurable Demonstrating Of Wavelet 

Coefficients Channel (Mihcak's Filter) And A MMSE Channel Working In The Undecimated 

Wavelet Space (Argenti's Filter). The First Receives A Basic Added Substance Commotion 

Display; Despite What Might Be Expected The Second One Is Relying Upon A Flag Subordinate 

Clamor Demonstrate.  

In The Wavelets Area, For Purpose Of Fulfillment A Straightforward Low-Pass Channel (LP 

Filter) Has Been Considered As Well, To Give An Execution Bring Down Bound All Through The 

Trial Tests. For This Situation, After A 4 Level Discrete Wavelets Transform (DWT), Everything 

About Are Set To Zero And The Inverse Discrete Wavelets Transform (IDWT) Is Executed To 

Modify The De-Noised Picture. The Immense This Channel Effortlessness Is Conversely Similar 

To Its Accuracy, Since Setting To Zero The Coefficients Of Detail Similarly Re-Moves 

Commotion And Subtle Elements That Are A Piece Of The Substance Of The Picture. 

Subsequently, The Outcomes Gotten By This Channel Are Most Presumably Coarser.  

 

2.1 Mihcak's Filter  

This Channel Depends On A Spatially Versatile Measurable Demonstrating Of Wavelet 

Coefficients; Such Loud Coefficients G(K) Are Considered As The Expansion Of The Clamor 

Free Picture X(K) (A Locally Stationary I.I.D. Motion With Zero Mean) And The Commotion 

Segment N(K), A Stationary White Gaussian Clamor With Known Change . The Objective Is To 

Recover The First Picture Coefficients And In Addition Conceivable From The Uproarious 

Perception. By Utilizing A Neighborhood Wiener Channel (Equation 4.1) To Get A Gauge Of The 
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Denoised Picture In The Wavelet Space And Afterward Apply The IDWT (Inverse DWT).                                 

  

However, Do Not Use The True Signal Variance  (K) Since It Is Unknown, But Only An 

Estimate  (K) Achieved By Previously Using A MAP (Maximum A-Posteriori Probability) 

Approach On Noisy Wavelet Coefficients. 

2.2  ARGENTI'S FILTER  

Unlike The Filter Seen Before This Filter Is Based On A Signal-Dependent Noise Model 

(Equation 4.2): 

                       
Where I And Io Speak To The Uproarious And Clamor Free Pictures Individually, While U States 

For A Stationary Zero-Mean Uncorrelated Irregular Process Autonomous Of Io And W Assesses 

Gadgets Commotion (Zero-Mean White And Gaussian). The Term Α Is The Type That Guidelines 

The Reliance Of Clamor From The Flag. It Is A Parametric Model Which Meets Distinctive 

Circumstances Of Securing [68]. The Parameters To Be Evaluated Are: Α,  Which Is The 

Variance Of U And  Which Is The Fluctuation Of Electronic Clamor W, That Can Essentially 

Be Evaluated From Dark Picture Territory. The Denoising Strategy Depends On MMSE 

Separating In Un Decimated Wavelet Area: After The Estimation Of The Parameters Α And  In 

The Spatial Area, The Un Decimated Wavelet Change Of The Picture Is Registered And After 

That A MMSE Separating In This Space Is Connected By The Provided Parameters. IDWT To 

Remake The Assessed Commotion Free Picture Is At Long Last Performed. 

Estimation Of Α And   : As Portrayed Over Two Are The Parameters To Be Assessed In The 

Commotion Display (Condition (4.2): Α And [69] Has Been Longed For An Iterative Calculation 

To Appraise These Parameters Which Uses A Versatile Channel (A MMSE Clamor Channel In 

The Spatial Space). After Straightforward Estimation [69], It Is Conceivable To Infer The 

Relationship Among Άi, The Picture I And Σu Communicated In Condition (4.3) Which Is 

Substantial On Homogeneous Pixels: 

                                   
So On Homogeneous Pixels, The Ensemble Statistics Of I Are Aligned Along A Straight Line Having 

Α As A Slope And Log(Σu) As Intercept. At Each Progression Of The Calculation, The Α And Σu 

Gauge Are Substituted In The MMSE Spatial Channel Keeping In Mind The End Goal To Acquire 

The Commotion Free Picture On Which The Homogeneous Pixels Are Chosen Through A 

Homogeneity Condition Portrayed In Detail [69]. On These Homogeneous Pixels A Log Scramble 

Plot Is Figured, The Relapse Line Is Evaluated And Afterward Α And Σu Are Found.  

3. Digital Camera Sensor Output Model  

Securing Procedure Of Digital Camera Is Notable As Being Created By Different Procedures, For 

Example, Flag Quantization, White Adjust, Shading And Gamma Rectification, Sifting And 

Ordinarily JPEG Pressure. This Assortment Of Impacts, Together With The Diversities Because 

Of The Particular Sort Of Camera, Establishes That An Exact Demonstrating Is Hard To Be 

Accomplished. In [45] A Very Total Model, Which Considers The Greater Part Of The Segments 

Applicable For Scientific Assignment, Is Presented. Such A Model Is Accounted For In Equation 

(4.4), Where "I" Is The 2-D Sensor Yield (Uproarious Picture), G And Γ Are The Pick Up 

Component And The Gamma Revision Correspondingly And Y Is The 2-D Occurrence Light: 

         
The Term That Is Helpful For The Legal Examination Is K Which Speaks To A Zero-Mean 

Clamor Like Flag That Is The PRNU (Photo Response Non-Uniformity (I.E. The 2-D Sensor 
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Unique Mark Deterministically Superimposed To Each Taken Advanced Picture), While Θq Is 

The Quantization Commotion And Λ Considers A Blend Of Various Clamor Sources.  

As Indicated By The Exchange Displayed [45], This Expression Can Be Simplified To Get To 

A More Compact Portrayal (Equation (4.5)), Where Io Is The Clamor Free Sensor Yield, K1 = 

K ∙ Γ Is Fundamentally Viewed As Again As The PRNU And Θ Is A Troupe Of Autonomous 

Arbitrary Commotion Parts.         

                            
This Expression Points Out An Additive-Multiplicative Relation Between The Signal Without 

Noise And The Noise Terms. An Estimate Îo = FM(I) Of The Denoised Image Io Is Usually 

Obtained By A Wavelet-Based Denoising Filter FM, Though Such A Channel Is Based On An 

Added Substance Clamor Demonstrate As Clarified In Section 4.1.1. It Is Quick To Understand 

That Equation (4.2) Matches With Equation (4.5) (U And W Are The Same Of K1 And Of Θ 

Individually) Aside From The Term Α (|A|< 1) Which Decides Flag Reliance. At The Point When 

Α Is Equivalent To 1 For Absolutely Multiplicative Clamor The Two Models Are 

Indistinguishable. On The Premise Of This Thought, It Is Intriguing To Break Down How This 

Distinction In Demonstrating Can Impact Separating And Therefore PRNU Discovery.  

The Two Advanced Channels FM And FA Will Yield Two Appraisals FM(I) And FA(I), 

And When Are Tried Against Flag Subordinate Produced Boisterous Pictures, Comes About 

Accomplished In Denoising Operation Are For The Most Part Prevalent With FA Channel, 

Obviously. This Witnesses The Decency Of The Argenti's Channel When The Clamor Model Is 

Precisely Coordinated. At The Point When The Clamor Free Picture Is Acquired, The PRNU 

Commotion Is Processed, In Any Event In An Unpleasant Approach, By Subtracting From The 

Loud Picture The Denoised One. The More Precise The Denoised Picture Assess, The More Solid 

The Unique Mark Extraction So High Relevence Is Given To The Kind Denoising Channel 

Utilized. The Sensor Unique Mark N Is Gotten, As Demonstrated In Condition (4.6), By 

Smothering The Scene Content:  

Progressively A Refinement Of The Unique Finger Impression Is Completed By 

Averaging The Outcomes Got Over An Arrangement Of M Preparing Pictures (Typically M Is 

Around 50). This Operation Respects Erase Distinctive Commotion Segments That Are Available 

On The Procured Pictures However Which Are Not Deliberate Like PRNU.                                       

     
 

 

 

 

 

Table 4.1 Correlation Values (Values Are To Be Scaled By 10-3) For A Selection   Of Test 

Images (30 To 38) From A Concord 2000 Digital Camera Calculated With The 

Fingerprints Of 6 Cameras (Concord 2000 Included) 
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Table 4.2 Thresholds T And FRR For All 10 Cameras With A FAR=10−3 For The Three 

Different Denoising Filters 

         
                                                   

4.3  Experimental Measures  

In The First Part Of This Section The Denoising Filters Performances Are Discussed In Relation 

With The Digital Camera Identification. In The Second Part Of This Section Experimental 

Measures Of The Model Parameters Associated To The Argenti's Filter Are Reported And 

Analyzed                        

 

              

4.3.1  DENOISING FILTERS PERFORMANCES 
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In This Segment Trial Measure For Computerized Camera ID Is Done To Look At The Three 

Channels (LP, Mihcak And Argenti), Used To Gauge The PRNU Commotion, Are Gathered And 

Broke Down. The Informational Collection Is Created By Pictures Originating From 10 

Advanced Cameras Of Different Brand And Model Taken By Non Specific Clients In Various 

Types Of Settings. For Making The Unique Mark For Every Camera In The Informational Index, 

Averaging Leftover Clamors From 40 Pictures; The  

Rest Of The Photographs Have Created The Test-Set (Around 250 Pictures For Every Camera). 

For Every Camera To Got Three Fingerprints, One For Each Denoising Channel Under Scrutiny. 

The Relationship Between's Each Unique Mark And The Lingering Clamors Of The Test Pictures 

Is Performed.  

A Numerical Case Of The Connection Values For A Choice Of Pictures From A Concord 2000 Is 

Appeared In Table 4.1. Each Unique Finger Impression Figured For The Nikon E4600, Samsung 

MS11 And So On., Through The Three Channels Under Examination (Low Pass, Mihcak And 

Argenti) Is Contrasted And The Leftover Clamor Of A Choice Of Concord 2000 Test Pictures 

(From 30 To 38). It Is Worth To Bring Up That The Connection Values In The Last Section Of 

The Table 4.1 Have The Higher Qualities, So The Pictures Taken By The Concord 2000 Are 

Accurately Recognized As Having A Place With Concord 2000 Advanced Camera. In Addition It 

Is Fascinating To Watch That Higher Estimations Of The Last Segment Are Experienced When 

The Connection Is Made Between The Unique Mark And The PRNU Commotion Remaining 

Figured With The Argenti Channel (Table 4.1). To Choose If A Picture Has Been Gained Or Not 

By A Particular Camera Is Presented A Measurable Limit For The Relationship Esteem. To 

Figure The Edge To Utilize The Neyman-Pearson Approach In View Of Two Parameters: The 

False Acceptance Ratio (FAR) And False Rejection Ratio (FRR). 

The FAR Sets Up A Point Of Confinement To The Quantity Of Cases In Which A Picture Is Wrongly 

Recognized As Identified With A Given Unique Mark. The FRR Is The Rate That Demonstrates The 

Quantity Of Pictures That, However Identified With The Given Unique Mark, Are Not Perceived In 

That Capacity. With This Strategy To Set A From The Earlier FAR And To Establish The Limit That 

Limit FRR. The Appropriation Of The Relationship Between's The Unique Mark Of The Camera C0 

And The Commotion Residuals Originating From Pictures Taken By Various Cameras Is Summed Up 

Gaussian (Condition 4.7). 

                      
The Conveyance Of Connection Between's The Nikon D40x With Commotion Lingering From A 

Determination Of Pictures Taken By The Others Cameras In The Database (Aside From The Nikon 

D40x) Is Appeared In Figure 4.1. It Is Conceivable To Fit The Information With A Generalized 

Gaussian Circulation Focused Near Zero. Moreover, The 

 Standard Deviation Is Greater In The Low Pass Channel Case And Lessening In The Other Two 

Channels. So It's Conceivable To Consider The Standard Deviation As An Execution Marker Of The 

Three Channel, And It Is Conceivable To Assume That Argenti's And Mihcak's Channel Will Indicate 

Better Outcomes. The Strategy For Minutes [49] Is Utilized To Appraise The Parameters Of 

Condition (4.7) And Afterward To Compute The Aggregate Thickness Capacity Of F(X;Δ,Β,Μ) Over 

All The Cameras At Transfer, Aside From C0. By Utilizing The Neyman-Pearson Way To Deal With 

Decide The Limit By Limiting The Likelihood Of Dismissal, Given An Upper Bound On The 

FAR=10−3. In Table 4.2 The Choice Limits And The FRR Registered For Each Denoising Channel 

Moderately To The 10 Test Cameras Are Appeared. 
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Figure 4.1Distribution Of The Correlation Values Between Nikon D40x Fingerprint With 

Residual Noises Taken By A Random Selection Of 300 Images Belonging To 

Different Cameras 

The LP Channel Has The Most Noticeably Awful Conduct As Clearly Anticipated. The 

Other Two Channels Demonstrated A Practically Identical Conduct; In Actuality As A Rule The 

Estimation Of FRR Has A Similar Request Of Size However Argenti's Channel Has A 

Significative Lower FRR For Samsung MS11 And Olympus FE120. However Argenti's Channel 

Does Not Display An Extensive Change In The Aftereffects Of Camera Identification Contrasted 

With Mihcak's Channel. As Indicated By Examination, This Is For The Most Part Because Of 

The Sensibility Of The Channel Itself To The Unwavering Quality Of The Parameters 

Estimation. Indeed Noted, By Following Up On Uproarious Pictures Created By Presenting A 

Dot Commotion, That Channel Exhibitions Definitely Diminished, When An Off Base 

Estimation Was Done, Particularly For The Parameter Α.  

The Connection Values For Pictures From An Olympus FE120 With 5 Fingerprints Of 

Different Cameras Are Envisioned In Figure 4.1. The Disseminations Of The Correlation Values 

In All The Three Cases Are Constantly All Around Isolated; In Truth The Higher Qualities Are 

Those Identified With The Connection Between's The Commotion Leftover Of The Olympus 

FE120 Pictures And Its Unique Mark. In The Mihcak And Argenti Channel Cases (Figure 

4.1(B),(C)) The Two Classes Are Better Grouped In Figure 4.1(A). This Outcome Affirms That 

Utilizing A Denoising Channel Sufficient At The Clamor Show There Is A Change In The 

Execution Of The Camera Recognizable Proof Strategy.  

 

4.3.2  About Α And Σu Estimate In The Argenti's Filter  
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The Argenti's Channel Utilizes, As Said In Section 4.1.2, An Iterative Gauge Of Α And Σu In 

The Parametric Commotion Show (Equation4.2). In This Manner, Different Tests To Check The 

Unwavering Quality Of Such Estimation Have Been Performed. To Consider A Commotion Free 

PC Produced Picture, Then Undermined This Picture With A Clamor To Accomplish A SNR = 

3db, Driven By The Parameters And U Then Utilizing The Estimation Calculation Utilized As A 

Part Of 4.1.2 To Acquired The And U Assessed Values. In Table 4.3 The Consequences Of This 

Test Are Recorded: In The First And The Second Sections There Are The Genuine Α And Σu 

Values While In The Third And The  Forward There Are The Comparing Assessed Values 

Acquired By Actualizing The Calculation Utilized As A Part Of [69]. When All Is Said In Done 

The Gauge Of Each Couple Of Significant Worth (Α, Σu) Is By All Accounts Steady With The 

Genuine Ones.  

Moreover, To Consider The Gauge Of These Parameters In Connection To The Relationship 

Esteem Gotten From The Unique Mark And The Lingering Clamor When The Argenti's 

Denoising Channel Is Utilized. To Ascertain The Principal Assess (Α1 And ) Of The Parameters 

For Every Photograph Taken By A Specific Camera C. 

Table 4.3 The Real Α And Σu And Their Estimate   And U Over Different Measures 

 

                                          
To Find New Α And Σu Values Calculated In The Range Of    [-50%, +50%] From The Initial 

Value (121 Values Are Considered In Total).   At That Point Ascertained The Remaining 

Clamors For Each Of The 121 Couples And Afterward The Relationship Of Them With The 

Unique Finger Impression Of The Camera C Is Measured. In Most Of The Watched Cases The 

Connection Esteem Does Not Enhance Utilizing The 121 Estimations Of Α And Σu Rather The 

Underlying One. In Table 4.3 A Case Of This Circumstance For Nikon E4600 Is Introduced. The 

Estimations Of (Α, Σu) In The (X, Y) Tomahawks, And In Z Tomahawks The Estimation Of The 

Connection Are Accounted For. The Higher Estimation Of Relationship Is In The Main Issue Of 

The Chart (X = 0, Y = 0) That Compares At The Underlying Appraisal  Of The Two Parameters. 

As Per These Perceptions To Utilize The Main Gauge Of The Α And Σu Parameters For The 
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Calculation Of The PRNU Clamor. So It Is Important To Locate Another Strategy To Appraise 

Α And Σu Parameters So As To Enhance Their Dependability.  

 

4.4  Design Definitions  

The Elements Of Enthusiasm For The Unique Mark Order, In Any Event In This Proposal, Are 

The Particular Focuses. A Particular Point Is Either A Center Or A Delta Point, Which Is 

Described By Its Position And Sort. A Center Is Characterized As A Point In The Introduction 

Field Where The Introduction In A Little Nearby Neighborhood Around The Point Has A Half 

Circle Inclination. A Delta Is Characterized As The Point In The Introduction Field At Which 

The Introduction At A Little Nearby Neighborhood Around That Point Displays A Hyperbolic 

Inclination. 

                            
Figure 4.2 Singular Points 

The Introduction Field Comprises Of The Introduction Edge Of The Non-Covering Obstructs In 

The Unique Mark Picture. The Introduction Point Of Each Square In The Picture Will Have 

Values That Are Numerous Of 45 Degrees.  

An Introduction Picture, O, Is Characterized As A N X N Picture, Where O(I,J) Speaks To The 

Nearby Edge Introduction At Pixel (I,J). Nearby Edge Introduction Is Typically Determined For 

A Locale Or Square In The Unique Mark Picture As Opposed To At Each Pixel. A Unique Mark 

Picture Is Separated Into An Arrangement Of W X W Non-Covering Pieces And A Solitary 

Neighborhood Edge Introduction Is Characterized For Each  

Block. 

 

 
Figure 4.3 Orientation Image (A) Input Binary Image (B) Orientation Image Superimposed 

On The Input Image 

4.4.1   ORIENTATION FIELD ESTIMATION 

The Introduction Picture Gives A Characteristic Property Of The Picture. Rao's Calculation Was 

Utilized To Assess The Introduction Field Of An Info Unique Mark Picture. It Contains Taking 

After Strides:  

1. Divide The Info Unique Mark Picture Into Pieces Of Size W X W.  
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2. Compute The Slopes, Gx And Gy, For Every Pixel Of Each Square.  

3. Estimate The Neighborhood Edge Introduction Of Each Square Utilizing The 

Accompanying  

Equation: 

                                 
Where W Is The Square Size And Gx And Gy Are The Angle Sizes In X And Y Headings, 

Separately. This Calculation Is Utilized With The Supposition That Great Quality Pictures Will Be 

Utilized As Info.  

 

CONCLUSIONS 

 

In This Paper, We Have Analyzed How Different Denoising Filters Based On Diverse Noise 

Models Can Be Adopted For PRNU Ex- Traction In Source Camera Identification. In Particular, 

Exper- Imental Results Have Demonstrated That When The Noise Model Exactly Matches The 

Actual Situation (I.E Digital Image Acqui- Sition Process), The Filter Based On Such A Model 

Grants Better Performances If The Parameters, Needed For Filtering, Are Re- Liably Estimated 

(E.G. Argenti’s Filter). This Is An Input In Proceeding To Research Appropriate Solutions Which 

Can Per- Mit A Better PRNU Detection. Future Works Will Be Dedicated To Deeply Investigate 

How Parameters Estimate Really Affects The Successive Filtering Operation And Furthermore To 

Study A More Effective Methodology For PRNU Extraction Instead Of That Roughly Adopted In 

Equation (6) By Properly Taking Into Account All The Other. Other Tests Will Be Performed For 

The Source Identification, In The Case Of Digital Cameras Of The Same Brand And Model To 

Better Understand The Both Filters Behaviour. 
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