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ABSTRACT-      A novel copy-move forgery detection scheme using adaptive over-
segmentation and feature point matching is proposed in this paper. The proposed scheme 
integrates both block-based and keypoint-based forgery detection methods. First, the proposed 
Adaptive Over-Segmentation algorithm segments the host image into non-overlapping and 
irregular blocks adaptively. Then, the feature points are extracted from each block as block 
features, and the block features are matched with one another to locate the labeled feature 
points; this procedure can approximately indicate the suspected forgery regions.  
         To detect the forgery regions more accurately, we propose the Forgery Region Extraction 
algorithm, which replaces the feature points with small super pixels as feature blocks and then 
merges the neighboring blocks that have similar local color features into the feature blocks to 
generate the merged regions; finally, it applies the morphological operation to the merged 
regions to generate the detected forgery regions. The experimental results indicate that the 
proposed copy-move forgery detection scheme can achieve much better detection results even 
under various challenging conditions compared with the existing state-of-the-art copy-move 
forgery detection methods. 
 

I. INTRODUCTION  
  
           With the development of computer technology and image processing software, digital 
image forgery has been increasingly easy to perform. However, digital images are a popular 
source of information, and the reliability of digital images is thus becoming an important issue. 
In recent years, more and more researchers have begun to focus on the problem of digital image 
tampering. Of the existing types of image tampering, a common manipulation of a digital image 
is copy-move forgery [1], which is to paste one or several copied region(s) of an image into 
other part(s) of the same image  During the copy and move operations, some image processing 
methods such as rotation, scaling, blurring, compression, and noise addition are occasionally 
applied to make convincing forgeries. Because the copy and move parts are copied from the 
same image, the noise component, color character and other important properties are 
compatible with the remainder of the image; some of the forgery detection methods that are 
based on the related image properties are not applicable in this case.  
          In previous years, many forgery detection methods have been proposed for copy-move 
forgery detection. According to the existing methods, the copy-move forgery detection methods 
can be categorized into two main categories: block-based algorithms [1-13] and feature key 
point-based algorithms [14-19]. 
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II. Literature Review 

The goal in copy-move forgery detection is detecting duplicated image regions, even if they 
are slightly different from each other. One direct solution to this problem would be an 
exhaustive search, which involves comparison of the image to every cyclic-shifted version of 
itself. However, this approach would be computationally very expensive and would take (MN) 
2 steps for an image of size MxN. Also, this type of search might not work in the case where 
the copied area has undergone some modifications.  
A second and more efficient approach, which was proposed by Fridrich et al. in [6], is the use 
of autocorrelation properties. Nevertheless, this approach is shown to be effective only when 
the duplicated regions were a large portion of the image. Another approach, which is the main 
interest of this paper, is block-matching procedure. In this approach, the image is segmented 
into overlapping blocks first. The task here is to detect connected image blocks that are copied 
and moved, instead of detecting the whole duplicated region. Note that the copied region would 
consist of many overlapping blocks and since each block would be moved with the same 
amount of shift, the distance between each duplicated block pair would be the same, as well. 
Therefore, the forgery decision can be made only if there are more than a certain number of 
similar image blocks within the same distance and these blocks are connected to each other so 
that they form two regions of the same shape. 
Adaptive Over-Segmentation algorithm The Adaptive Over-Segmentation algorithm, which is 
similar to when the size of the host images increases, the matching computation of the 
overlapping blocks will be much more expensive. To address these problems, we proposed the 
Adaptive Over-segmentation method, which can segment the host image into non-overlapping 
regions of irregular shape as image blocks afterward, the forgery regions can be detected by 
matching those non-overlapping and irregular regions. Segmentation method, the non-
overlapping segmentation can decrease the computational expenses compared with the 
overlapping blocking; furthermore, in most cases, the irregular and meaningful regions can 
represent the forgery region better than the regular blocks. However, the initial size of the super 
pixels in SLIC is difficult to decide. In practical applications of copy-move forgery detection, 
the host images and the copy-move regions are of different sizes and have different content, 
and in our forgery detection method, different initial sizes of the super pixels can produce 
different forgery detection results; consequently, different host images should be blocked into 
super pixels of different initial sizes, which is highly related to the forgery detection results. 
III. PROPOSED METHOD 

This section describes the proposed image forgery detection using adaptive over-segmentation 
and feature point matching in detail. Fig. 1 shows the framework of the proposed image forgery 
detection scheme. First, an adaptive over-segmentation method is proposed to segment the host 
image into non-overlapping and irregular blocks called Image Blocks (IB). Then, we apply the 
Scale Invariant Feature Transform (SIFT) in each block to extract the SIFT feature points as 
Block Features (BF). Subsequently, the block features are matched with one another, and the 
feature points that are successfully matched to one another are determined to be Labeled 
Feature Points (LFP), which can approximately indicate the suspected forgery regions. Finally, 
we propose the Forgery Region Extraction method to detect the forgery region from the host 
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image according to the extracted LFP. In the remainder of this section, Section II-A explains 
the proposed Adaptive Over-Segmentation method in detail; Section II-B introduces the 
Feature Point Extraction using SIFT; Section II-C describes the Block Feature Matching 
procedures; and Section II-D presents the proposed Forgery Region Extraction method. 
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IV.CONCLUSION 

Digital forgery images created with copy-move operations are challenging to detect. In this 
paper, we have proposed a novel copy-move forgery detection scheme using adaptive over-
segmentation and feature-point matching. The Adaptive Over-Segmentation algorithm is 
proposed to segment the host image into non-overlapping and irregular blocks adaptively 
according to the given host images; using this approach, for each image, we can determine an 
appropriate block initial size to enhance the accuracy of the forgery detection results and, at 
the same time, reduce the computational expenses. Then, in each block, the feature points are 
extracted as block features, and the Block Feature Matching algorithm is proposed, with which 
the block features are matched with one another to locate the labeled feature points; this 
procedure can approximately indicate the suspected forgery regions. Subsequently, to detect 
the more accurate forgery regions, we propose the Forgery Region Extraction algorithm, in 
which the labeled feature points are replaced with small superpixels as feature blocks, and the 
neighboring feature blocks with local color features that are similar to the feature blocks are 
merged to generate the merged regions. Next, the morphological operation is applied to the 
merged regions to generate the detected forgery regions. We demonstrate the effectiveness of 
the proposed scheme with a large number of experiments. Experimental results show that the 
proposed scheme can achieve much better detection results for copy-move forgery images 
under various challenging conditions, such as geometric transforms, JPEG compression, and 
down-sampling, compared with the existing state-of-the-art copy-move forgery detection 
schemes. Future work could focus on applying the proposed forgery detection scheme based 
on adaptive over-segmentation and feature-point matching on other types of forgery, such as 
splicing or other types of media, for example, video and audio 
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