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Abstract 

In this paper real time object recognition system using 

artificial neural networks is proposed. The major parts of the 

proposed system are: Image Improvement, Object 

Segmentation, object feature extraction and Object 

Classification and Recognition. For Image improvement 

Fuzzy enhancement approach is used for the given image. For 

the segmentation of image seeded region growing technique is 

used. And for the feature extraction rotational invariant 

Zernike moments are used. Classification and recognition of 

the objects in the image is done  by  artificial neural networks 

techniques. 

 

1.1 IMAGE ENHANCEMENT USING FUZZY LOGIC 

Pal and King1 used fuzzy sets for image enhancement. The 

result of this method are found  satisfactory, but the 

processing is very complex and requires user predefined 

parameters, such as the number of the contrast intensification, 

and the fuzzifiers that are very difficult to specify and time 

consuming .To overcome such drawback automatic image 

enhancement algorithm developed  in the proposed algorithm 

the value of fuzzifier is established heuristically using the 

standard deviation of the image to simplify and automate the 

scheme for image enhancement. 

 

1.2 IMAGE SEGMENTATION USING REGION 

GROWING 

Object segmentation process divides the image into multiple 

objects, by set a label to all the selected pixels, on the basis of 

their similarity. Adams and Bischof2 used a set of pixels that 

known as seeds can be computed either manually or 

automatically. Using set of labels image is divided into 

several regions. 

The method  started with a selected  point known as seed 

point, and merged the neighboring pixels into a region, based 

on their similarity. The criteria for the merging of the near 

pixels is the difference between their gray label values. If this 

difference is less than the specified value, then the nearest 

pixel belonged to that region. 

 

1.3 FEATURE EXTRACTION USING ZERNIKE 

MOMENTS 

A Number of features are selected from the image, which 

completely depicts the information of the image. These 

selected features are able to differentiate the objects in the 

image, and also  invariant to any kind of transformations. 

Moments are the good approach to compute efficient features 

of an image. The moments first developed by Hu3 in 1962, 

Known as the seven popular moments. The drawback of Hu 

moments were to calculate the higher order moments. In 1980 

Teague4 Proposed the moment invariant to rotation known as  

Zernike moments, These moments are the 2-dimensional 

moments of an image, with respect to the polynomials. The 

Zernike polynomials are a set of orthogonal polynomials that 

have rotation invariant properties, and unity weight function. 

 

1.4 OBJECT CLASSIFICATION USING NEURAL 

NETWORKS 

Classification refers to recognizing of objects on the basis of 

the features extracted from the images. Artificial neural 

networks perform better for classification purpose (Bishop5), 

as they can easily generalize among patterns, and can mimic 

the working of the human brain. Back propagation is the most 

efficient algorithm for classification in object recognition 

applications. 

During learning, the total error computed is back-propagated 

in the network. 

 

In this chapter object are classified using artificial neural 

network. For object classification, First step is the training of 

classifier and next step is the testing the classifier to unknown 

data For classification of objects , images are acquired using 

industrial vision camera, by presented the object at different 

scale, position and orientation. Then images are resized to 

100x100 pixels . Quality of the image is enhanced using fuzzy 

logic image enhancement algorithm. Object is segmented by 

using region growing algorithm. Features are extracted by 

Zernike moments and objects are classfied using artificial 

neural netwok. 

 

1.4.1 DATASET 

The image dataset consisted of two categories of images, 

training images and testing images. The training images 

consisted of 5 x 20 images, where 5 is the number of classes 

and 20 is the number of variations of each class. In the 

proposed recognition system, 5 classes of objects are used and 

20 variations of each class are obtained. The implemented 

object recognition system is trained and tested using five 

categories of mechanical tools, namely, key, pliers, nut, 

wrench and screwdriver, as shown in Figure 1.4.1. 
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Figure 1.4.1 Five categories of mechanical tools 

 

Figure 1.4.2, 1.4.3, 1.4.4, 1.4.5, 1.4.6 shows the images 

captured by presenting the 5 objects (Key, Pliers, Nut, 

Wrench and Screwdriver) at different scale, rotation and 

positions respective. 

 

 

Figure 1.4.2 Images of key 

 

 

Figure 1.4.3  Images of pliers 
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Figure 1.4.4 Images of nut 

 

 

Figure 1.4.5 Images of wrench 
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Figure 1.4.6 Images of screwdriver 

 

A total of 200 images of 5 mechanical tools are acquired, 

comprising of 40 images for each object. Out of this, a total of 

100 images (20 images for each object) are randomly selected 

for training the network and remaining 100 images are used 

for testing the system. 

 

1.4.3 Results 

The classification results for the test objects 1-5 are shown in 

Table 1.4.1 

Table 1.4.1 Result of classifier 

lass Output of classifier 

Test 

Object 1 

Test 

Object 2 

Test 

Object 3 

Test 

Object 4 

Test 

Object 5 

1 (Key) 0.0001 0.0003 0.0005 0.9962 0.0000 

2 (Pliers) 0.0022 0.0000 0.9987 0.0000 0.0088 

3 (Nut) 0.0002 0.9993 0.0000 0.0028 0.0001 

4 (Wrench) 0.9975 0.0001 0.0008 0.0010 0.0047 

5 

(Screwdriver) 

0.0000 0.0003 0.0000 0.0000 0.9864 

 

Similarly, the system is tested for all the testing images, and 

their results were obtained. Using these results, the percentage 

accuracy of the system is calculated, as shown in Table1.4.2. 

 

 

 

Table 1.4.2 Testing results 

Class Object 

Class 

Total No. 

of 

tested 

images 

No. of images 

correctly 

classified 

% 

accuracy 

1 Key 20 19 95 

2 Pliers 20 17 85 

3 Nut 20 19 95 

4 Wrench 20 18 90 

5 Screwdriver 20 19 95 

 Total 100 88 90 

 

1.4.4 Conclusion 

Comparing the output of classifier for features upto 5th, 8th, 

and 12th order, it can be observed that though the image is 

correctly classified, the percentage with which the object 

belongs to a class has reduced by lowering the order of the 

Zernike moments. This shows that for accurate classification, 

lower order moments are not sufficient. Table 1.4.4.1 displays 

the accuracy of the system using different order of moments. 

Table 1.4.4.1 Accuracy of system for different order of 

moments 

Order Length of feature vector % Accuracy 

5 12 87 

8 25 89 

12 49 90 

 

From Table 1.4.4.1, it is concluded that by computing higher 

order moments, sufficient features are obtained to achieve 

greater accuracy. 
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