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Abstract - Data hiding is related to hide the secret data without existence of the secret data to the third parties. This paper 
presents edge and corner detector algorithms and analyze invariant elements to hide the secret data. Many detectors have 
their own traits that can be applied to ownership and copyright on data security. In this paper, many detector algorithms can 
be used to hide the secret data by analyzing in the side of security and showing experimental results. 
 
Indexterms - Edge detector, Corner detector, Data hiding. 
 
I. INTRODUCTION 
 
Data hiding techniques are one of methods on secret 
communication and data security by preventing 
interception on unauthorized parties. Security systems 
can be divided into cryptography, steganography and 
watermarking as shown in Figure 1. Cryptography 
and data hiding methods are prominent techniques to 
prevent multimedia contents. Data hiding is to 
conceal the secret data within innocuous cover 
objects like as text, audio, image and video.  
 

 
Figure 1:  Security systems. 

 
Edge and corner detection algorithms are often used 
to calculate important feature of images in image 
processing. Boundaries of images are based on 
changes in the pixel intensity, where Sobel, Roberts, 
Prewitt, Laplacian, Canny edge detectors and Harris 
corner detector are famous algorithms.  In this paper, 
edge and corner detector algorithms are described to 
apply on data hiding methods.  
 
II. DETECTOR ALGORITHMS 

 
Edge and corner detectors are collections of very 
important local image pre-processing to use locate 
changes in the intensity functions. A variety of 
approaches on edge and corner detections have been 
proposed for different purposes in different 
applications. The Sobel, Prewitt, Roberts, and 
Laplacian edge detectors are earliest works to use 
convolution masks to approximate the first/second 
derivative of an image. The Canny edge detector uses 
an optimal filter. Harris corner detector as shown in 
Figure 2 is often used to extract corners and infer 
features of an image which takes the differential of  

 
the corner score into account by referring the 
direction directly.  

1.compute derivatives of an image 
2.compute products of derivatives at every pixel 
3.   compute the sums of the products of 

derivatives at each pixel 
4.   define the matrix at each pixel 
5.   compute the response of the detector at each 
pixel 
6.   threshold on value of the response 
7.   compute non-maximum suppression 

Figure 2:  Harris corner detection algorithm. 
Edge and corner detectors can be used to provide 
ownership and copyright by embedding the secret 
data in data hiding. In the next section, various 
detectors are compared and analyzed to check the 
possibility.  
 
III. COMPARISON AND ANALYSIS 

 
To test and compare detector algorithms, 512 x 512 
gray images were used as shown in Figure 3 with 
implemented C++ program in visual studio 
environment.  

 
(a)Baboon                                         (b) Lena 

Figure 3:  Test images. 
 

 
(a)Sobel                             (b) Roberts 
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(c)Prewitt                  (d) Laplacian 

 
(e)Canny                (f) Harris 

Figure 4:  Detector results on Baboon image. 
 

In Figure 4 and 5, experimental results of edge 
detectors and corner detector on Baboon and Lena 
images are displayed. For edge detectors, edge areas 
are displayed with white pixel value to discriminate 
with smooth areas. In general, embedding capacity 
and visual image quality are used to measure the 
performance comparison. Embedding capacity is the 
maximum amount of the secret data that can be 
embedded in the cover object and visual image 
quality is the visual quality between the cover object 
and the stego-object that contained the secret data. As 
results, the secret data can be inserted into edge areas 
without distortion to the human visual system. For 
Harris corner detector, the value of threshold was set 
2,000 to detect the image corner.In experimental 
results, the number of corner was 6,206 and 931 on 
Baboon and Lena images in respective. In more 
details, six test images were used in addition as 
described in Table 1. 

 
Table.1Corner scores 

 
 

 
(a)Sobel                   (b) Roberts 

 
(c)Prewitt                  (d) Laplacian 

 
(e)Canny                (f) Harris 

Figure 5:  Detector results on Lena image. 
 

In especial, Harris corner detector can be apply to 
reversible data hiding, where corner can sustain for 
various image attacks.  

 

 
(a)256x256 image (b) 512x512 image 

 
(c)1024x1024 image 

Figure 6:  Detector results on scaling. 
For example, experimental results were shown in 
Figure 6 for scaling up and down. Even though, the 
corner scores are different on three Lena images, the 
location of corner is similar on three images as 
describe in Table 2. 

 
Table.2Corner scores on the different size of Lena image 
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According to the experimental results, many data 
hiding techniques can be adopted edge detectors and 
corner detector to the data security.  
 
CONCLUSION 
 
In this paper, edge detectors and corner detector were 
described and compared with consideration to data 
hiding techniques. In experimental results, Sobel, 
Roberts, Prewitt, Laplacian, and Canny edge 
detectors and Harris corner detectoralgorithms were 
tested to calculate edge areas and corner scores. In the 
future works, a novel data hiding technique will be 
introduced by using the analysis data. 
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