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Abstract:  

An effective method for the detection of forgery  in images is proposed. In present day world, digital portrait are used in  ample 

range of applications and also for mult iple purposes. It also plays an crucial role in visual informat ion for storing and tra nsfer of 

data, specifically the obscure ones. All over the place the usage of digital portrait is increased, as in along the  increasing number 

of tools and software of digital portrait edit ing can be increased. It leads to the manipulate to change the actual informat ion of the 

portrait. . Therefore, it is necessary to check the trustworthiness and the purity of the image by using modernize dig ital techniques, 

which subsidize to scrutiny and empathetic of the images and then make sure of their probity. There are huge types of image 

forgery; the most crucial type is called  replica forgery, which uses carbon icon of forgery  in  the process. This type of falsificat ion 

is used for one of two stuff, first to obscure the object or scene by imitate the area of the portrait and patch it on anothe r area of 

the same portrait. This is the recurrence of object or scene with change in such as s ize by copying this object and pasting it on 

another area of the same portrait. The photocopy paste forgery in the input portrait can be analyzed with the aid of segmentation 

feature eradication and matching process . The input images were initially over segmented with the aid  of the SLOC algorithm. 

The features were separated from each blocks depend on SIFT method. From the extracted features the forgery is detected depend 

on hybrid feature matching (block and labeled feature). In block feature matching pro cess the range between the divided images 

regions were identified. From the identified closeness among the features the replica reg ions were identified in the portrait . The 

Efficiency process is measured with the support of precision, re -call and FMeasure of the input portrait.  

 

Keywords: Adaptive over segmentation, block feature ext raction, fo rgery region ext raction,  local color feature, rep lica forgery  

detection. 

 

I. INTRODUCTION  

 

In present day world, it is simple to remove or add something 

in an image. It leads to the tampering of the portrait. The image 

falsification detection is to get the initial data from the sender 

to the acceptor to curtail the forgery and data mismatch during 

the transformation. The scope is to identify the tampered region 

in the image, weather the image is morphed or not and also to 

detect the change in the data. In [1]-[2]-[4] The input images 

were reconstructed depend on the DCT method. The DCT 

values separated from the portrait were shortened depend on 

optimization process depend on PCA. Transformations were 

handled for the recognition of the replica regions in the portrait 

image. The block features were measured depend on Zernike 

moments, moderate Gray value and entropy were extracted as 

features block for the recognition of the replica reg ions in the 

portrait. The DCT suggested a definite string of data points to 

oscillate the sum of cosine operations at discrete frequencies. 

In [5] [10] The benefit of cosine is demanding to yield lesser 

cosine operations are demanded to almost accurate a normal 

signal, whereas for differential equations the cosines explicit a 

specific boundary conditions. DCTs are equal to Discrete 

Fourier transform of approximately double the distance, 

performing on actual data with uniform symmetry, where the 

input and output data are shifted by partly a sample in some 

variants. Applications that handle the SVD comprise 

computing smallest squares suitable of data, multivariab le 

control, matrix approximat ion, and deciding the rank, area 

range and null distance of a matrix. Zernike moments is used 

for orthogonal moments. The reasoning for appointing them 

from among the other rectangular moments is that they obtain a 

advantageous rotation invariance equity. The features could 

efficiently be composed to an erratic high order. Taking merits 

of the characteristic, the method to choosing the required 

number of features is developed.  In [6]-[9] the main demerits 

of this system is to the process were based on block process 

matching and hence when the image size increases the time and 

algorithm complexity gains then the features extracted using 

block techniques. There are some transformations in the replica 

regions cannot exactly identify the replica areas. The shape 

regions cannot be uniquely identified using block based 

techniques. The performance of the process measured depend 

on performance metrics indicates that the approaches needs 

improvement further. In [3], The forgery detection process in 

portrait is employed using the process like feature point and 

block matching. The section block range of the portrait were 

calculated depend on the input portrait's DCT transformation. 

The portrait was over segmented by using SLIC method. Block 

feature process extraction is employed for the computation of 

the correlation calculation between the features obtained the 

block reg ions area depend on SIFT techniques. The label 

feature points were extracted from the portrait depend on the 

description of block variation between the blocks range. It  is to 

define the features on local in portrait. For an element in the 

image, the interesting points can be obtained to afford a feature 

characterization of the element The act of the process is 

measured using the performance metrics like Precision, Recall 

value estimated. The main advantages of this system is the 

performance metrics measured indicates that the proposed 

approach is more efficient compared to the previous method. 

The process produces non overlapping irregular size blocks 

based on SLIC algorithm which produces more effective 

identification of the forged regions in the images. The process 

can able to detect the replica regions that are transformed also. 

The objects that were in irregular shapes can used to be 

identified. The course of arrangement of the block based 
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approaches and the feature point based approach reduces the 

time consumption and the algorithm complexity of the process.  
 

 
        (a)                                           (b) 

              Figure.1. (a) Original Image (b) Forged Image  

 

II. HYBRID FEATURE MATCHING FOR IMAGE 

FORGERY DETECTION 
 

In this project, the forgery detection in portrait is employed 

using the feature point based and block based matching 

process. The size of the portrait  block was calculated using the 

input image's DCT transformation. The portrait was over 

segmented with the use of SLIC algorithm. Block feature 

extraction process is employed for the calculation of the 

closeness between the features extracted from the block 

regions used on SIFT process. The label feature points were 

separated from the portrait  used on the recognition of block 

differences between the blocks. The performance of the 

process is measured with the help of performance metrics 

estimated. 

 
 Figure.2. Frame Work of Proposed Methodology 
 

A.SLIC segmentation 
 

In the proposed methodology details with the SLIC 

Segmentation. In [11] The Host Image is divided into block 

size which is same to the block based method segmentation. In 

last years, there are huge block based method has been 

discovered and implemented. The previous block based 

method, the input image is splitted into overlapping blocks of 

regular size and the fake regions were identified by checking 

with the divided blocks. But in this method, the fake region 

were not able to detect the accurate fake reg ion of the image. 

To solve this problem, we addressed a new method called 

SLIC Segmentation. 

 

           
                   (a)                                                   (b)              

 

 
                                              (c) 

Figure.3. Different Segmentation Methods (a) Overlapping 

and Circular Blocking   (b) Overlapping and Rectangular 

Blocking  

 

(c) SLIC Segmentated Image  

 

Initially the images in the portrait were over segmented with 

the use of SLIC algorithm. The algorithm segments the image 

portraits used on   b lock size using DCT transformat ion. It 

uses the uniform thickness parameter which is chosen by the 

user depend upon all super pixels in an portrait. If the portrait 

is gentle continuous in some regions but extremely in others 

region, SLIC algorithm produces regular-sized smooth super 

pixels in the gentle continuous regions and extremely  super 

pixels of irregular size in the other regions. So, it becomes 

extremely tricky to choose the right parameter for each image 

in the portrait. The user has no longer to try  it with d ifferent 

values or set the thickness parameter. SLIC provides 

adaptively choosing the thickness parameter for each super 

pixel d ifferently. This method is used to prevent locating them 

in an edge corner and also to diminish the chances the pixel 

with noisy.  In the image portrait each and every p ixel is 

associated with the neighboring cluster center region whose 

search area overlaps this pixel. The pixels which are  combined 

with the neighboring cluster center region, which is to 

compute a newly  formed  center which is as the average vector 

of all the pixels which belongs to the cluster, then repetition 

the technique iteratively for associating the pixels with the 

closest cluster center region and also precomputing the center 

of cluster until convergence. At the end , a least labels may 

there, i.e., some p ixels in  the adjacent sides of a b igger 

segment having the uniform label but they are not connected It 

leads to despite of spatial neighborhood that  measures the 

clustering which is not absolutely enforce the connectivity. 

SLIC is a easy and powerful method to disintegrate an image 

in homogeneous area visually. It is depended on a clustering 

of k-means of spatially  localized  version. As exp lained below, 

the coefficient λ which equity the appearance of spatial of the 

components of feature vectors, imposing a degree of spatial 

regularizat ion to the extracted regions. SLIC has two 

parametric condition: first is the nominal regions size (super 

pixels) and another one is the parameter which is the vigor of 
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the spatial regularization. First the image is splitted into a 

gridiron with region Size. The center of each and every grid 

tile  is help  to in itialize a k-means which is corresponding of it. 

Lastly the centers of k-means image of the clusters are defined 

with the help of Loyd algorithm, which is used to yield the 

segment of the image. As more restrict ion and easy method of 

the image, during the k-means loop of each and every pixel 

that can be assumed only 2 x 2 centers which  is corresponding 

to gridiron tiles that is neighbor to the pixel. The parameter of 

regularize which is to be sets the trade-off between clustering 

appearance and spatial regularization. It is a efficient method 

which growing the super pixels from first super pixel centers 

using color equality and spatial closeness. The technique is 

easily implemented and adapted to custom needs. In addition, 

it can generally be extended to depth or video of the data and 

is normally used for comparison. 

    

      
                        (a)                                                (b) 

  Figure.4.  (a) Host Image and (b) SLIC Segmented Image 

 

Algorithm    SLIC Segmentation 

 

1: Initialize cluster centers Ck = [lk, ak, bk, xk, yk]T by 

sampling pixels at regular grid steps S. 

 

2: Perturb cluster centers in an n × n neighborhood, to the 

lowest gradient position. 

 

3: repeat 

 

4: for each cluster center Ck do 

 

5: Assign the best matching pixels from a 2S × 2S square 

neighborhood around the cluster center according to the 

distance measure. 

 

6: end for 

 

7: Compute new cluster centers and residual error E {L1 

distance between previous centers and recomputed centers} 

 

8: until E ≤ threshold 

 

9: Enforce connectivity 

 

B. Block Feature Extraction 

 

Block feature ext raction method is employed for the 

calculation of the correspondence between the features 

obtained from the block regions based on SIFT process. The 

process identifies the key points from the images. The key 

points extracted from the blocks were matches based on 

distance calculated. The process of extraction of SIFT features 

is given as fo llows. A derivative of byproduct of the images is 

calculated. The calculated amount gives the changes in the 

color and the gray scale amount of the image which indicates 

the information’s in the image. The edges in the portrait 

images can be determined by use of the Laplacian function 

depend on the derivative of by-product values. The values are 

then formed in a matrix format. The certain region values of 

circle are  taken. The amounts in that region were expounded. 

In this dilation, the values are compared and then the values 

which have the lowest values are combined together. Then the 

values having the minimum values are removed. The 

developed points are used as the HRL points. The Obtained 

HRL points are helped with the portrait image which is used to 

discovery the main orientation of the image. The histogram 

edges of the points were determined, then the determined 

values and derivative values are determined to the given points 

were more enhanced to get the perfect values on edges. The 

acquired values are then moved depend on the certain angles 

to normalized the acquired values more accurately. Then the 

normalized  values are chosen from the given values set 

depend on the gradient computation and maximum value and 

maximum intensity value computation. Then lastly the 

determined values are stuffed with the image portrait p ixels 

and their equivalent ids were accrued and then the values are 

checked as the main orientation points. In vision of computer, 

it is a method to identify and characterize the local features in 

the portrait images. For an image in an object, the attractive 

points on the object which  is used to be separated to support a 

description feature. This description feature, which is 

separated from a t rain ing image portrait, which  can be utilized 

to obtain an object that, can be undertaking to find an object in 

a sample image attempting other objects. To achieve 

recognition reliable, it  is crucial that the features separated 

from the image be appreciable even under changes in image. 

Such points that can usually lie on high-contrast regions         

of the image, such as object edges. The discovery and 

characterizat ion of local image features that can be helped in 

recognition of object. The SIFT features are local and depend 

on the debuted of the object at excerpt importance of points, 

and are invariant to image scale and rotation.  

 

     
                      (a)                                         (b) 

 

Figure.5.(a)SLIC Segmented Image (b)S IFTBlock Feature  

 

C. Label Feature Points  

 

The label feature points were extracted from the images based 

on the identificat ion of b lock d ifferences between the blocks. 

The process of Label feature points is based on the following 

steps, 

In STEP-1, assuming that 

LPF= where  

represents a matched feature point pair, i means the ith labeled 

feature point pair, i = 1, 2,. . ., n, and n is the total number of 

feature points in LFP; the suspected regions will be 

SR= . The init ial size of 

the SLIC algorithm S, which we used to segment the host 

image into small superpixels, is related to the size of the host 
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images; in this paper, for h igh resolution host images, for 

example, when the size of the host image is approximately 

3000 × 3000, the in itial size is set to S = 20 by experiments; 

while for low-resolution host images, for example, when the 

size of the host image is approximately 1500×1500, the init ial 

size is set to S = 10 by the experiments. 

In STEP-2, for each suspected region SRi=  

the neighboring blocks are defined as  

SRi_neighbor=  where θ = {45°, 90°, 135°, 180°, 

225°, 270°, 315°, 360°}; 

Fc_LSi=  

 

Fc_ =  

    

Fc_ =  

 

Fc_ =  

 

where R(LSi), G(LSi) and B(LSi) mean  calculat ing the RGB 

components of the corresponding block, respectively. When 

the local color feature of the neighboring b locks is similar to 

that of the corresponding suspected regions, which means that 

the local feature can meet the condition defined as follows,  

 

 
 

 
 

the neighboring block will be merged into the corresponding 

suspected region. where  and  are the local color 

features of the corresponding suspected region SRi, 

SRi= ;  and  are the local color 

features of its neighboring blocks SRi_neighbor, 

SRi_neighbor = . TRsim is the threshold to 

measure the similarity between the local color features. 

Finally, in STEP-3, the structural element that is used in the 

close operation is defined as a circle whose radius is related to 

the size of the host image. The close operation can fill the gaps 

in the merged reg ions and, at the same time, keep the shape of 

the region unchanged. 
 

                 
                                             (a) 

          
                  (b )                                                    (c) 

Figure.6. (a) S IFT Extraction (b) Merge Region and (c) 

Label Feature Extraction 

D. Performance Measures 
 

The performance of the process is measured in  terms of 

performance metrics like Accuracy, Sensitivity, Specificity 

and time consumption. TP is the total number o f correct ly 

classified foreground (true positives).TN is the total number of 

wrongly classified foreground (true negatives).FN is the total 

number of false negatives, which accounts for the incorrect 

number of foreground pixels classified as background (false 

negatives). FP is the total number of false positives, which 

means the pixels are incorrectly  classified as foreground (false 

positives). The performance values were calculated for each 

frames of the input video based on the metrics described 

above. 

 

Sensitivity=  

 

Accuracy=  

 

Specificity=  

                

          

 
 

Figure.7.Performance Measures of the proposed 

framework. 
 

III. EXPERIMENTAL RES ULTS 
 

In this portion, sequences of test are handled to appraised the 

efficiency and robust ness of the expected techniques using 

SLIC Segmentation, Block and Feature Point Matching. The 

block size of the images were calculated based on the input 

image’s DCT transformation. The images were over 

segmented with the help of Simple Linear Iterative Clustering 

(SLIC) algorithm. Block feature ext raction process is 

employed for the calcu lation of the similarity between the 

features ext racted from the block regions based on Scale 

Invariant Feature Transform (SIFT) process. The label feature 

points were ext racted from the images based on the 

identification of b lock d ifferences between the blocks. The 

performance of the process is measured with the help of 

performance metrics like Precision, Recall value estimated. 
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(a)                                                                 (b)                                                  (c) 

 

         
 

 

         
 

 

         
 

 

         
 

 

         
Fig ure.8. (a),(b) and (c) are the experimental results of various forgery images. 
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IV. CONCLUS ION AND FUTURE    ENHANCEMENT 

 

Here we detect the forensic in the photography. For the 

detection we ext ract SIFT features from the images. The input 

images were over segmented based on the SLIC algorithm. 

The features extracted were then employed for the matching of 

the blocks and the Local feature points identified were 

matched resulting in the identified similar portions in the 

images with the help of the identified forensics in the images. 

The performance of the process is calculated with the help of 

the performance measures like Precision and Recall. Our 

method provides the better results than the existing system by 

using sensivity and accuracy formula used above. The process 

can be further improved with the help of the application of 

different algorithms for the segmentation of the images. In  the 

proposed approach the number of blocks in the images were 

calculated based on the input image.  
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