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Abstract— The traditional Edge detection algorithms such as 

canny edge detection requires so much calculation which 

makes it more time consuming. hence it is not suitable for 

industrial applications like damage detection because each 

product should be analyzed in a fraction of second so that 

the production rate of the industry should not affected. 

Hence there can be use of Artificial Neural Network for 

edge detection, because though it requires lot of time for 

training, it is very fast at simulation i.e. at application time 

which fulfills industry requirement for such application. 

This paper represents some studies done for development of 

such application. 
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I. INTRODUCTION 

In Computer vision and image processing field edge 

detection is very important area. For image processing 

systems to translate an image, the separation of object and 

background from the image is very difficult step. Edge 

decides the boundaries between regions in an image. The 

main aim of edge detection is to make simpler the data of 

image in order to make small the amount of data to be 

processed.   

There is however many a method to find an edge in 

an image one of these methods is canny edge detection. It 

was first developed by John canny for his master’s thesis at 

MIT in 1983. [1]  

The procedure in the canny edge detection is as 

follows. 

 Smoothing the image by using two dimensional 

Gaussian .In most cases two one dimensional Gaussian 

is used because two dimensional Gaussian is very 

costly. 

 Gradient of image is taken. It indicates change in 

intensity, which shows the presence of edges 

 Non – maximal suppression occur at points the where 

maximum gradient is present and all non maximum 

points should be suppressed 

Various applications of edge detection are present 

in different field. Medical images edge detection is main 

work for object identification of the human organs such as 

lungs and ribs, and it is very important preprocessing in 

medical image segmentation. [2-3] Increasing demands on 

production automation and quality control edge detection is 

very important in industrial applications.     

A new approach using artificial neural network is 

followed here which will help the user to find the edges with 

very quickly and error handling capacity is grater.  

II. LITERATURE REVIEW 

In The computational approach to edge detection [1] John 

Canny has developed a method which can be used to find 

discontinuities/edges in an image. The method shows how 

different mathematical operators are used and find the edge 

of an image in step by step computational approach. The 

method developed by Canny can be used as a conventional 

method for edge detection. 

Image Recognition and Processing using Artificial 

Neural Network [4] explains the conventional methods used 

in image processing and how those methods can be used 

along with soft computing methods for better results. The 

images are added with noises and are converted into pixel 

groups and are provided to the neural network. The input 

images are processed by the neural networks and the error 

threshold range has been specified for the purpose of 

matching test images with predefined images. In this paper 

it can be observed that neural network application reduces 

the time required in the conventional method. 

Zhengquan He, M Y. Siyal in Edge Detection with 

BP Neural Networks [5] explains new edge detection 

technique which makes use of a BP neural network. The 

edge patterns in binary images are classified into 18 

categories. For different edge patterns, corresponding 

algorithms are used to process the image to extract edges. A 

New Approach to Coin Recognition using Neural 

Pattern Analysis [6] by R. Bremananth, B. Balaji, 

M. Sankari and A. Chitra developed a system that could 

easily identify the numeral in the coins. Coin images are 

acquired and numeral in the coins is extracted. 

Machine Vision explains the edge detection 

method in detailed manner and how it can be used for 

computing environments and the book also states 

importance of edge detection in machine vision and other 

areas of image processing [7]. Warren Mcculloch stated how 

the Artificial Neural network has evolved from the 

inspiration of biological neural network and how it can be 

used to solve certain type of applications like Pattern 

recognition [8]. 

Edge Detection using Neural Networks by John 

Terry & Dac Vu stated in their paper that the inherent 

nonlinearity and filtering at a threshold capability of neural 

networks can be useful in its application to image processing 

[9]. Yasar Becerikli and H. Engin Demiray in Alternative 

neural network based edge detection explain how images 

with noise can also be operated quite easily without any 

tedious operations with the help of neural network [10]. In 

the paper An Implementation Image edge and Feature 

Detection using Neural networks demonstrate comparison 

between conventional method and neural network method of 

image edge detection and the simulation results show that 

neural network output is better [11]. 
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Pallavi Rani & Poonam Tanwar have used a hybrid 

approach for edge detection in their research [12] as the 

image smoothening is done by canny algorithm and the 

actual edge detection is done by Artificial neural networks 

and the results are quite promising as it can be seen in the 

paper. The neural network results are with high tolerance, 

good speed and great accuracy. An Adaptive Neuro-Fuzzy 

System for Automatic Image Segmentation and Edge 

Detection [13] uses a fuzzy set at the output of the 

Multilayer Perceptron model as the neural network and 

Fuzzy systems are integrated in this research. The network 

of Multilayer perceptron is feed forward but compared to 

conventional the target output is not provided and hence this 

is an unsupervised learning method. The development of 

model in this concerned research was sought to resemble the 

human vision system. 

The application of neural networks is not limited to 

specific area of image processing as the neural networks can 

also be used for medical applications where the desired 

image needs the treatment of edge detection. Hartaranjit 

Singh, Gurpreet Kaur, Nancy Gupta in their research paper 

named as A Novel Neural Network Based Edge Detector for 

Non-Synthetic and Medical Images stated that they have 

implemented Artificial neural network for edge detection on 

the basis of Backpropagation algorithm. The unique feature 

of this research is that the Backpropagation algorithm has 

been implemented in multi-thresholding manner to get better 

results [14]. 

Neural Networks-A Comprehensive Foundation 

[15] a book by Simon Haykin explains the Backpropagation 

algorithms and it’s working. The Backpropagation algorithm 

works on the principle of delta rule [16] meaning that the 

weights (parameters) of the network will get adjusted on an 

iterative manner as we approach towards minimum error. 

Lihong Zheng, Xiangjian He proposed a method of edge 

detection by modified Backpropagation algorithm by 

suggesting three layered structure so that the output can be 

sought efficiently [17]. 

As the convergence speed of conventional 

Backpropagation algorithm is quite slow a new modified 

Backpropagation algorithm for edge detection has been 

implemented by Weiqing Li, Chengbiao Wang, Qun Wang, 

and Guangshe Chen in their An Edge Detection Method 

Based on Optimized BP Neural Network [18]. The variation 

in the Backpropagation algorithms can be implemented for 

radical improvement in the process and an overview of 

modified Backpropagation algorithms is provided by W. 

Schiffmann, M. Joost, and R.Werner in Comparison of 

Optimized Backpropagation Algorithms [19]. 

An Edge Detection Method Based on Optimized 

BP Neural Network [20] by Weiqing Li, Chengbiao Wang, 

Qun Wang, and Guangshe Chen proposed a parallel model 

of Back-Propagation (BP) neural network for edge detection 

of binary image. this is applied to optimized and solved the 

problem of unstable detection precision for tile dimension 

detection.  

Neural Network Based Edge Detection for 

Automated Medical Diagnosis by Dingran Lu, Xiao-Hua 

Yu, Xiaomin Jin, Bin Li, Quan Chen, and Jianhua Zhu 

presets how the neural networks can be implemented in the 

medical sector directly for some specific applications [21]. 

A typical medical application that has been researched is the 

differentiation of human heart ventricles from 

ventriculograms as stated by Kenji Suzuki, Isao Horiba, 

Noboru Sugie and Michio Nanki [22]. One more complex 

application that can be implemented by Neural Network 

detection of particles in a Gray scale image presented in 

Neural Network Edge Detectors for Separation of Particles 

in 2-D Grey-scale Images [23]. 

RADAR uses SAR images and edge detection of 

those images is required and it can be improved with the 

help of Artificial Neural Network [24]. Several areas of 

research are going on where hybrid algorithm containing 

genetic algorithms and neural networks are used together, 

one such research work is presented by Guo Jing, Song 

Wenlong Jia Heming [25]. 

III. CONCLUSIONS 

This paper has described theoretical look of NNs related to 

their pertinence for different applications. This review 

observed that, although ANNs have more than 50 year’s 

history. This can be concluded that a vast amount of 

literature present there is still scope of improvement.  
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