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ABSTRACT: Authentication by biometrics plays an 

important role in almost all corporate and public security 

systems because it uses human traits for identification 

which cannot be lost or stolen. Biometrics are related to 

the geometry & shape of the body, but are not limited to 

face recognition, and Palm geometry, retina and iris 

recognition. Ear is new biometrics that does not change 

from child age to old age. In this specific humans images is 

taken and stored in database and then compare with other 

input images, also compare their Entropy, Correlation 

&Isequal. At last we explain a PCA (Principle Component 

Analysis).  

Keywords: Ear-biometrics, Biometrics, Edge Detection, 
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I. INTRODUCTION 
Biometrics is a method of direct human identification as 

opposed to identifying human by their possession of keys or 

remembering password. 

This paper discuss about ear recognition in three processes 

1. Image acquisition 

2. Image Processing 

3. Comparison 

 

Image Acquisition  

The images are acquired using camera of 5 mega pixels 

withoutflash. All the images are taken with a distance 

approximately 10-15cm between the camera and ear, Images 

are stored in JPEG format. 

Image Processing 

In the image processing image is analyzed especially in order 

to improve its quality. 

First image is cropped, resized, and then converted into gray 

scale image and then the edge detection is done.  

Edge Detection 
Edge detection is used to identify the edges in an image.In an 

image an edge is a curve that follows a path of change in 

image intensity. An edge detector is an algorithm that produce 

a set of edges from an image. 

Few steps involved in edge detection. 

Filtering- 

Filtering is commonly used to improve the performance of an 

edge detector with respect to noise, there is a trade-off (a 

balance achieved between two desirable but incompatible 

features) between edge strength and noise reduction. 

Enhancement- 

Enhancement emphasizes pixels where there is a significant 

change in a local intensity values and is usually performed by 

computing the gradient magnitude  

Detection- 

Many points in an image have a nonzero value for the gradient 

of image and not to all these point are edges for a particular 

application, some method should be used to determine which 

point are edge points. 

Frequently, thresholding provides the criterion used for 

detection. The location of the edge in image can be estimated 

with sub-pixels resolution if required for the application. 

This paper employs these techniques to find edges. 

1.Sobel Function 

2.Roberts Function 

3.Prewitts Function 

4.Marrs Function 

5. Canny Function 

 

Sobel Function 

The sobel edge detector computes the gradient by using the 

discrete differences between rows and columns of a 3X3 

neighborhood. The sobel operator is based on convolving the 

image with a small, separable, and integer valued filter. 

The gradient of the image is calculated for each pixel position 

in the image[2]. 

 

Gx= *A     

   Gy= * A 

 

Where * denotes the Two – Dimensional signal processing 

convolution operation. 

 

The magnitude of gradient is given by- 
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Using this information, we can calculate the gradient’s  

direction[2]. 

 

  
 

Roberts Function 

In Robert edge detection, the vertical and horizontal edges 

bring out individually and then put together for resulting edge 

detection.  

In theory, the operator consists of a pair of 2×2 convolution 

kernels. One kernel is simply the other rotated by 90°. This is 

very similar to the Sobel operator. 

The magnitude of gradient is given by[9]- 

 

  And   

 
The direction of the gradient can also be defined as[3]: 

 
 Prewitt Function 

Prewitt operator edge detection masks are the one of the oldest 

and best understood methods of detecting edges in images. 

The Prewitt edge detector uses the following mask to 

approximate digitally the first derivatives Gx and Gy. It is 

a discrete differentiation operator, computing an 

approximation of the gradient of the image intensity 

function.The operator uses two 3x3 kernels which are 

convolved with the original image to calculate approximations 

of the derivatives – One for horizontal changes, and one for 

veertical[4]. 

If we define Aas the source image, and Gx and Gy are two 

images which at each point contain the horizontal and vertical 

derivative approximations[4],  

The magnitude of gradient is given by- 

 

Gx  = * A         Gy =  * A 

 

 
 

We can also calculate gradient’s direction[4]. 

 

 
 

Marrs Function 

The Marr–Hildreth edge detection method is simple and 

operates by convolving the image with the Laplacian of 

the Gaussian function, or, as a fast approximation 

by Difference of Gaussians. Then, zero crossings are detected 

in the filtered result to obtain the edges. 

 
However, this operator will also return false edges 

corresponding to local minima of the gradient magnitude. 

Moreover, this operator will give poor localization at curved 

edges. Hence, this operator is today mainly of historical 

interest. 

Canny Edge detection 

It is a multistage algorithm to detect a wide range of edges in 

images. This detector finds edges by looking for local maxima 

of the gradient of f(x, y). The gradient is calculated using the 

derivative of a Gaussian filter. The method uses two 

thresholds to detect strong and weak edges and includes the 

weak edges in the output only if they are connected to strong 

edges [7]. 

The algorithm operates in five different steps: 

1.Smoothing: Blurring of the image to remove noise. 

2. Finding gradients:The edges should be marked where the 

gradients of the image has large magnitudes. 

3. Non-maximum suppression:Only local maxima should be 

marked as edges. 

4. Double thresholding: Potential edges are determined by 

thresholding. 

5. Edge tracking by hysteresis:Final edges are determined by 

suppressing all edges that are not connected to a very certain 

(strong) edge. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Different edge detection methods  
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II. FLOW CHART 

 

 

 

 
 

 

III. COMPARISON 
 

The edge detection is the major part in identifying an image 

object, we compare different edge detector techniques [5]. The 

comparison is done in MATLAB coding. The performance of 

canny edge is better than other algorithm. The larger size of 

images produces more noise. Canny’s edge detection 

algorithm is more costly in comparing to Sobel, Prewitt and 

Robert’s operator. The various methodologies of using edge 

detection techniques namely the Gradient and Laplacian 

transformation. At last we have calculate the Entropy and 

Correlation of each methodologies and compare them.The 

different edge detection techniques are compared with each 

other with the help of three different methods. 

 Correlation ( Normalized Cross- Correlation) 

 Entropy 

 Isequal 

 

These techniques can also be used to match the input image 

with those stored in the database. 

 

 

 

Correlation 

We have done NORMALIZED CROSS CORRELATION 

between all the techniques and plotted the graph between 

Correlation Co-efficient and the two edge detection functions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Comparison of Different edge detection methods  

 

Above figures shows correlation outputs with various 

technique. It shows that sharper the peak, Higher the matching 

between two methods. More the variance lesser the matching. 

For perfect match, the correlation coefficient should be equal 

to unity. 

 Entropy 

Entropy is nothing but the actual useful information available 

in any image [I].E = entropy (I) returns E, a scalar value 

representing the entropy of grayscale image I. Entropy is a 

statistical measure of randomness that can be used to 

characterize the texture of the input image. Entropy is defined 

as 

-sum(p.*log2(p)) 

Where p contains the histogram counts returned from mist. By 
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default, entropy uses two bins for logical arrays and 256 bins 

for uint8, uint16, or double arrays[6]. 

Function [I] can be a multidimensional image. If I has more 

than two dimensions, the entropy function treats it not as 

anRGB image it as a multidimensional grayscale image. [6] 

For the above example Entropy for different images is- 

Original Sobel Prewitts Robets Marrs Canny 

edge  

0 0.2920 5.9771 0.2602 0.2172 0.1975 

 

Isequal 

tf = isequal(A, B, ...) returns logical 1 (true) if the input arrays 

have the same contents, and logical 0 (false) otherwise. 

Nonempty arrays must be of the same data type and size[6]. 

 

 

Principal component analysis (PCA) is one of the statistical 

techniques frequently used in signal processing to the data 

dimension reduction or to the data decorrelation. In PCA, 

orthogonal transformation is used to convert a set of data of 

possibly correlated variables into a set of linearly 

uncorrelated variables called principal omponents.  

The number of principal components can never be more than 

the number of original variables. PCA follows an approach 

where in the first step the mean of original data set is 

calculated and that mean is subtracted from each data. The 

new data set formed is used to calculate covariance. Then 

eigenvalues of covariance matrix are calculated and eigen 

vectors are formed. After this,  new feature vectors  are 

formed that consists of eigen vectors. the transformed data is 

then obtained by multiplying the row feature vector and the 

row adjust data.The PCA method can be used in Image 

processing for data reduction.True-colour images are usually 

saved in the three-dimensional matrix referring that the 3 

given planes store the colour intensity information . The 

vector of input variables can be formed as the n=3-

dimensional vector of each colour. Forming three 1-

dimensional vectors x1,2,3 from each plane can be 

advantageous for better understanding and programming. [9] 

 

IV. CONCLUSION 

This paperattempt to develop a fair base to Ear biometrics 

based Recognition system. Basic Image Processing 

techniques have been used to achieve so. The main part of 

the project was different EDGE DETECTION Techniques 

and their comparison. CANNY EDGE DETECTION has 

been proven to be the best among all due to its improved 

results.Principal Component Analysis (PCA) is also 

introduced in the project for development of Ear Recognition 

system, although it’s not implemented.This system can be 

integrated to a database for real-time operation. 
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