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Abstract 

Object recognition is widely used in the manufacturing 

industry for the purpose of automated inspection. 

Mechanically manufactured parts have acknowledgment 

troubles because of assembling process including machine 

breaking down, instrument wear, and varieties in crude 

material and etc. This paper thinks about the issue of 

perceiving and arranging the objects of such parts. RGB 

pictures of various articles are utilized as information. The 

Fourier descriptor procedure is utilized for recognition of 

objects.  Feed forward back propagation neural network is 

used for classification of different objects. These objects are 

kept in different orientations for invariant rotation, translation 

and scaling. This paper demonstrates the impact of various 

system engineering and quantities of hidden nodes on the on 

the order precision of objects for robotics inspection. 

Keyword: Machine vision, Image processing, Fuzzy sets, 

Fourier descriptors, Feed forward back propagation neural 

network, Automated Inspection, Object recognition, Robotics. 

 

INTRODUCTION 

The object recognition is one of the most fundamental issues 

of image processing [1]. Actually, perceiving a question 

implies effectively ordering it as an occurrence of a specific 

protest class. Diverse procedures were created to adapt to this 

issue, which can be separated to two recognized stages: 

invariant component extraction and highlight characterization 

[3]. Invariant example acknowledgment utilizing neural 

systems is an especially alluring methodology due to its 

comparability with natural frameworks [31]. Crafted by Nobel 

Laureate Herbert Simon is underlined whose focal finding 

was that example acknowledgment is basic in most human 

basic leadership assignments: The more important examples 

available to you, the better your choices will be [2]. 

Programmed (machine) acknowledgment, portrayal, 

arrangement, and gathering of examples are imperative issues 

in an assortment of building and logical orders. In this paper 

we are creating calculations for robotized acknowledgment 

and examination of question in mechanical autonomy. 

Question acknowledgment should be possible by utilizing a 

neural framework that fuses parts of human protest 

acknowledgment, together with traditional picture preparing 

methods [13]. Figure 1 shows the machine vision system. 

 

Figure 1: Machine vision systems[31] 

 

LITERATURE SURVEY 

Fourier Descriptors (FDs) were at first proposed, and from 

that point on wound up discernibly standard among the 

illustration affirmation gather through the papers [19-21]. FDs 

allude to a class of strategies, not a solitary strategy, since 

there are a wide range of manners by which the FDs of a 

shape can be characterized. Fourier descriptor procedure is 

utilized for the acknowledgment of items [22, 23].  Another 

Fourier-based descriptor for the portrayal of the shapes for 

recovery reasons for existing was presented [24]. This 

descriptor consolidated the advantages of the wavelet change 

and Fourier change. Along these lines the Fourier descriptors 

could be exhibited in various scales, which enhance the shape 

recovery exactness of the normally utilized Fourier 

descriptors. A novel Fourier descriptor (FD), which was 

gotten from harmony length capacities (CLF) got through 

equivalent circular segment length parcels of a shape was 

proposed [28]. Fourier descriptor utilized as a coordinating 

strategy which was invariant against turn, extension, 

constriction, and interpretation for protest acknowledgment 

[29]. A proficient PC helped Plant Image Retrieval technique 

in light of plant leaf pictures utilizing shape and vein include 

extraction was likewise proposed [30]. The Fourier 

Descriptors was joined to extricate the component purposes of 

the leaf picture. Fourier-Mellin descriptors and in addition 

minute based highlights were likewise utilized for invariant 

protest acknowledgment [33]. 
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METHODOLOGY FOR OBJECT RECOGNITION  

The general objective of this exploration is to create 

calculations for highlight based acknowledgment of items 

from force pictures for apply autonomy. Most present 

mechanical vision frameworks are specially crafted 

frameworks, which can just deal with a particular application. 

This isn't amazing, since various applications have distinctive 

geometry, diverse reflectance properties of the items. 

Image formation 

Nikon Coolpix L022 camera is utilized to catch the picture. 

RGB picture with 8 bit for every shading is caught. Pictures 

are caught with different revolutions, scaling and 

interpretation. Five articles are taken for arrangement. Add up 

to 200 pictures of all objects are taken to build up an 

informational collection. Figure 2 indicates distinctive 

pictures of five mechanical objects for required data set. 

 

         

     

Figure 2: Data set 

 

Image Processing 

For image processing middle channel is utilized. In this 

channel, estimation of every pixel is supplanted by the middle 

of the considerable number of qualities in the nearby 

neighborhood. 3x3 averaging portion frequently utilized as a 

part of middle separating. The measure of neighborhood N 

controls the measure of separating. Huge channel implies 

more noteworthy smoothing however misfortune in picture 

detail comes about. 

 

Enhanced Images 

Figure 3 shows the enhanced images of object using median 

filter and fuzzy logic based image enhancement. 

 

Figure 3: Original RGB images, grey scale image and 

enhanced image of object 

Image Segmentation 

For segmentation of images thresholding method is used. 

Threshold is found that minimizes the intra class variance that 

is defined as a variance of weighted sum of two classes.[35]  

 

Segmented Images  

Figure 4 shows the segmented image of object. 

   

Figure 4: Enhanced image and segmented images of object 

 

Feature extraction 

Much work has been done studying the use of the Fourier 

descriptor as a mechanism for shape identification. There are 

a few varieties of Fourier Descriptor features that are used in 

shape recognition. For instance, the Fourier transform to the 

grouping of precise contrasts between line sections in the 

bend, While the strategy utilized by applied the transform to 

the sequence of complex numbers formed by x + i y, where 

the point on the curve is (x, y). The method of computing the 

transform is explained below.  

Suppose that the boundary of a particular shape has K pixels 

numbered from 0 to K − 1. The k-th pixel along the contour 

has position (xk,yk). The coordinates (xk, yk) of the point are 

not considered as cartesian coordinates but are in the complex 

plane as given by Equation 1. 

s  k  = x  k  + i y  k                            (1) 

The discrete Fourier transform of s  k  is given by Equation2. 

a(u)=
Lulj

K

l

eks
L

2
1

0

)(
1 





 , u=0,1,….,L-1      (2) 

L is the number of gray scale. The complex coefficients a(u) 

are known as the Fourier descriptors of the boundary. The 

inverse Fourier transform of these coefficients are used to 

restore s  k . That is,  

s  k =


M

u

ua
0

)(
Lulj

e
2

,k=0, 1,….,L-1 

 (only M coefficients are taken)   (3) 

 

Feed forward back propagation neural network  

The back propagation neural network architecture is shown 

in Figure 5.  
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Figure 5: Feed forward back propagation network architecture[18] 

 

During learning, the total error computed is back-propagated 

in the network, and is minimized using the gradient-descent 

method. Due to this back-propagation of errors, this network 

is known as Back-Propagation neural network. The main 

motive behind the back-propagation neural network is to 

attain a balance between the ability to train images correctly, 

and the ability to respond to new inputs. This results in correct 

classification of new presented data. 

 

RESULTS FOR EFFECT OF CHANGING NETWORK 

ARCHITECTURE 

In order to observe the effects of different network 

architecture, numbers of hidden nodes taken are 5, 10, 20 and 

30. The learning rate is set to 0.1, and momentum term used is 

0.2. Figure 6 shows the variation of overall accuracy with 

number of iterations. 

 

 
Figure 6: Effects of hidden nodes on overall accuracy for data set 
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CONCLUSION 

This paper shows the results to classify the object with respect 

to reference object for the object classification problem using 

back propagation artificial neural network in robotics. 

Parameters related to classifiers are also taken into 

consideration. It has been found that for data smaller network 

structure, smaller learning rate and momentum are required. 

The relative sample size also has a considerable effect on the 

performance of the classifier. Further studies suggest that 

classification accuracy is achieved with the confusion matrix 

of the data used. 
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